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Three heads are 
better than one ! 

Fo: Standard and Microgroove recordings 

Microgroove recordings Green Spot. 
Modern standard recordings Red Spot. 
Older standard recordings Yellow Spot. 

These pickup heads are fitted with an easily 
replaceable armature system complete with a semi- 
permanent sapphire. Downward pressure 10-12 
grams for standard recordings, and 5 -7 grams for 
microgroove recordings. 

Prices : With one Head 44.0.0, plus (1.14.8 Purchase 
Tax. Extra Heads each 42.10.0, plus 41.1.8 Purchase 
Tax. Spare Armature System with sapphire 14s. 8d. 
nctuding Tax. 

r 
('onno S'S'eur. PIatet 

Telephony HALIFAX 69169 

A. R. SUGDEN ? CO. (ENGINEERS) LTD. 

Well Greef Lane, Brighouse, Yorksh`re. 

IA New 

E.M.I. Absorption Waverneter 

(1.6-30 Mc,.$) 

Direct Meter 

Readings 

-No Plug -in Coil 

With this versatile precision instrument, the following checks 
and measurements can be made without coil changing. 

It will give you : 

Measurement of transmitter 
frequency 

Harmonic indication 
Standing wave measurements 
Field Strength comparisons 
A check on oscillator frequency 

in Communication Receivers 
A check on over -modulation 

It has: 
Frequency engraved on scale 
Average maximum calibration 

error + or - 2% 
3 -tum loop connected by a 
co -axial lead as a probe 
Sensitive germanium crystal 
A high -grade microammete- 

Mode' AD!U408 Price 43. 15. Od. (Tax ree) 

E.M.I. SALES & SERVICE LTD. 
AMATEUR DIVIS;ON, HAYES, MIDDLESEX 

SENSATIONAL DEVELOPMENT 

of The New 1355 Conversion 
Data or ALL FIVE TV. 
Channels, 31 , 
AMPLIFIER 1135A with 
EF39, EK32 and EL32. 
twin inputs, circuit, and 
our " 1I35A c,mvcrsicn 
data," these may be 
modified into a really lin: 
ittle public address 

amplifier. ONLY 16,5. 
MAINS POWER PACK 

KIT, providing 200 v. at 30 mA. approx., and 18 v. at .2 A. 
these are suitable for use with the above unit. to make a small 
self- contained amplifier. 19,'6, complete with full instruc ions. 

TRANSMITTER 21. Sending speech, C \V or MCW, these are 
complete with valves, control panel, and key. The PA coils 
(not formers) and relays have been stripped by the M.O.S.. 
but may easily he replaced with our circuit and instruction 
sheet. Tuning 4.2 -7.5 and 18 -31 me /s. to First Class con- 
dition. OUR PRICE, 25; -. 

VIBRATOR PACK 21. Delivering approx. 140 v. at 40 mA. 
from 6 v. input. These include a LT filter, and contain 2 metal 
rectifiers, six .1, two 4 pF., two 75 pF., condensers, etc., five 
chokes, vib, transformer, etc. 15,6. Soiled, for stripping, 9'., 

ACCUMULATORS, Brand New, multiplate, in unspil!able' 
celluloid cases (31in. x i in. x 4ín.), 7 AH., 5, 11. 

RADAR UNIT 3547. Containing 15 EF50's, eight other useful 
valves, a midget motor, chock -full of pots, resistors, condensers, 
etc., these include one of the famous w Pye " 45 mcs. IF strips, 
which is idea! for London TV Brand New in maker's cases. 
£5 19,. 6d. 

RADIO EXCHANGE CO. 
S, CAULDWELL STREET, BEDFORD. F!one 5568 

SENSATIONAL 
TAPE ß.ECORDING INVENTION 

By QOALTAPE E\GINEETIS 

Your Radio or Radio Gramophone a an now b. Lf sed in 
conjunction with the Qualtape Deck and Preamplifier. Radio 
and Records faithfully and perfectly recorded, without 
use of Microphone and whilst listening. Reproduction is 
guaranteed equal to your radio. Microphone lack is pro- 
vided for other purposes. Wow is non existent. Post Card 
brings illustrated brochure and details of alt Qualtoce 
manufactures. Demonstrations by appaintmen 

Price £13 13 
Address DEPT P.A. 

ELECTRONIC SERVICE (HAIIAMSHIRE) ITO. 
BUTTON LANE, SHEFFIELD. 

Telephone : Sheffield 21690 
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CONDENSERS 
The abbreviated ranges of two 

popular types given here are repre- 
sentative of the wide variety of T.C.C. 
Condensers available. ® "VISCONOL CATHODRAY" CONDENSERS 

Cap. Range: '0005mfd. to I mfd. 
Voltage Range: 750 to 25,000 at 60 C. 

Cap. Man. Wkg. 
in !t.F. at 60 C. 

Dimens. (Overall) 

Length I Dia. 
Type No. 

0005 25,000 50n. CP.57.HOO 
'001 6,000 21 in. 5i,in. CP.55.QO 
'001 12,500 3 in. 13'sin. CP.56.VO 
01 6,000 3 in. 13,in. CP.56.QO 

*I 7.000 64 in. 2 in. CP.58.QO 
'25 5,000 5 in. 2; in. CP.59.M0 

SUPER TROPICAL MINIATURE "METALMITES" 
(in Aluminium Tubes) 

Capacity 
Ii.F. 

Wkg. Volts D.C. Dimensions Type 
at 71'C. at 100 C. Length Dia. No. 

'0002 500 350 '2 in. CPI105 
'0005 500 350 '2 in. CPI IOS 
'001 350 200 pin. '2 in. CPI ION 
'002 350 200 lin. '22in. CPIIIN 
'005 200 120 pin. '22in. CPIIIH 
'01 350 200 '39in. CPI 13N 

THE TELEGRAPH CONDENSER CO. LTD. 
Podlo Division : North Acton, London, W.3. Tel : Acorn 0061 

241 

;ï:;.:¡;;,;;:::,':`rh;; .:;a:F:;?'`i¡rÏrStn`I; 
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The solder for all 

HOME TELEVISION 
CONSTRUCTOR SETS 

Designers of television constructor 
sets know that the efficiency of 
their equipment depends on the 
solder used by the constructor- 
that's why they recommend Ersin 
Multicore for trouble -free, waste - 
free soldering. Ersin Multicore, the 
only solder containing three cores 
of extra -active, non -corrosive Ersin 
Flux, is obtainable from all leading 
radio shops. Ask for Cat. Ref. 
C.16018, 18 S.W.G. 60140 High 
Tin Television and Radio Alloy. 
The size 1 Carton contains 37 feet 
of solder, costs 5l -. 

DULL A9 
YlSL . Iq. 

ERSIN 

e- _ Oa ' 

í 

SOLDER 

CONTAINS 

NON CORROSItVrot 
tPLU,x 

0 

Ersin Multicore Solder 
In case of difficulty is nbtainine supplies, please write to : 

MULTILORE SOLDERS LTD., 
MILLIER HOUSE. ALBEMARLE STREET. LONDON, W.1 RIGent 1411 

4 VALVE 
MAINS 
RADIO 

with 

MINIATURE 
LOUDSPEAKER 

37/6 plu; 2 6 
carr. and ins. 

200 -250 volt A.C. -D.C. mains. Size approximately 101 in. x 7 in. x 
6 In. Low running costs, completely self contained. Receives 
medium waves. Home and Light, etc, Moving coil Il in. speaker. 
ALL COMPONENTS, INCLUDING VALVES, CHASSIS, etc. 
INCLUDED. Build this tine set youself -from easy Plans ! 

ELECTRICAL SETS 19/6 
plus 1,'6 post 

The Electrical Experimenters' Kit ! Stout compartment box 
contains 84 parts. This kit contains Coils, Magnets, terminals, 
wire, etc.. and completely comprehensive Instruction Book. with 
instructions for making Voltmeters, Ammeters, Electric Motors. 
Bells, Dynamos. Buzzers, Telephones, etc. 

INSTRUMENT CO. 
(Dept. P.W.J.) 

6 HIGH STREET, THAME, OXON. 
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d Abl4 g'(1 
ta RADIO E7'ELEVIS1011 

SERVICING 
The advent of Television 
has added considerably 
to the complexity of 
servicing problems. A 
wise choice from the 

Avo " range of pre- 
cision Instruments will 
enable you to diagnose 
and remedy faults with 
maximum speed and 
economy. 

Write odtiy for your FREE copy of the latest Comprehensive Guide to " Avo " Instruments. 

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT 
CO. LTD. 

Dept. P 36, Winder House, Douglas St., London, S.W.I. Phone : VIC. 3404 -9 

C 8.2. 

ANTENNA RODS. Each sec- 
tion is 12in,long and Jin. in 
diameter. Made of steel 
heavily copper plated. Any 
number of sections can be 
fitted together. 
LASKY'S PRICE, 2/6 per doz. 

6/- for 3 doz. 
11/- FOR HALF GROSS. 

20/- PER GROSS. 
ALL POST FREE. 

MIDGET 2 GANG TUNING 
CONDENSERS. 00005mfd. 
Size: 21in. x lain, x 21in. With )in. Spindle. LASKY'S PRICE, 7/11 each. Postage 6d. extra. 

ELECTROLYTIC CONDENSERS. 5+10 mfd. 459 v.w. 
LASKY'S PRICE, 4/11 each. 
SMOOTHING CHOKES. 10 -20 henries, 100 m /a. LASKY'S 
PRICE, 5/11 each.' 
RECTIFIER VALVES. 4 VOLT FILAMENTS. 
U12/14. LASKY'S PRICE, 7/6 each. 
I '14. LASKY'S PRICE, 10/6 each. 
VALVES. LARGE STOCKS. Over 15,000 valves now in I:.i- ex- Government and Manufacturers' Surplus. 
WRITE FOR VALVE LIST. PRICES ARE RISING -BUY 
NOW. 
LOW RESISTANCE HEADPHONES. AMERICAN LIGHT- 
WEIGHT. 'l'op quality manufacture. Slightly soiled. 
LASKY'S PRICE, 8/11 per pair. 
OSMOR TYPE " Q " COIL PACKS. Supplied complete with 
circuit diagrams. Simple single hole fixing. S'het for 465 
kc /s I.F. These coil packs are aligned and tested in actual 
frequencies. All prices include purchase tax. Long. 
medium, short, (LMS), 44/ -, with H.F. stage, 62/4. Long, 
medium and trawler band (LMTB), 45/10. Medium, short. 

short, (MSS), 42/10. Bat;. -'hei with trame aerial 45/10. 
All post tree. 
SPECIAL OFFER. 2 VOLT BATTERY- VALVES. VR18. 
Screen Grid. S.G. 4/6. V1121. Triode P2 2! -. VR118. 
Output Pentode. KT2 5/6. V1í27. General purpose triode. 
141,2, 2/ -. Postage 3d. per valve extra. SPECIAL PRICE 
FOR 4 VALVES. One of each 13/ -. Post tree. 
SELENIUM METAL RECTIFIERS. 
12 volts 6 antes., 27/6, post 9d. extra. 
12 volts t amp., 7/9, post 9d. extra. 
12 volts j amp., 3/11, post 6d. extra. 
350 volts SO M /a., 7/11, post 6d. extra. 
250 volts 60 M /a., 6/6, post. 6d. extra. 
Meter Rectifiers 5 1I /a., 6,'6, post 6d. extra. 
BRAND NEW IN ORIGINAI. CARTONS. 6 or 12 VOLT 
VIBRATOR UNITS. ;Manufactured in U.S.A.) Supplied eunt- 
plete with l -pin non -synchronous vibrator and either 07.4 or 6X5 rectifier. Output 300 volts, 60 -80 m /a. Size: lin. x Sin. 
x :lin. LASKY'S PRICE, 27/6. Postage and packing 2/6. 
MAINS TRANSFORMERS. Primary 200-250 volts 50 c.o.s. 
Type MBA /3. 350- 0 -350v. SO M'a.: 6.3v. 3a.; 5v. 2a. Both 
filaments tapped at 4 volts. LASKY'S PRICE, 20/ , Postage 
1/6 extra. 
Type 31I3Á14. 270- 0 -270v. HO Min.; 6.3v. 3a. ; 5v. 2a. 
LASKY'S PRICE, 16/11. Postage 1/6 extra. 
WEARITE MINIATURE I.F. TRANSFORMERS. Iron dust cores. Frequency rance 456 -475 Kc /s. Size : lin. high x tin. s ;iu. LASKY'S PRICE, 14/- per pair. Postage 6d. 
V.H.F. RECEIVER UNITS. Contains u valves: 4 EF50, 
1 EL32, 2EF30, 1 EBC33. Also many useful components, 
coils, condensers, resistances, etc. Frequency covers 
124 Mc /s. This is a snperhet unit with an R.F. stage and three 1.F. stages. Dimensions: lOtin. s 7lin. x 6in. 
LASKY'S PRICE, specially selected 35/ -, .carriage 5/- extra 
soiled units 29/6, carriage 5.'- extra. 

LASKY'S RADIO, LO 370, 
HARROW ROAD, PADDINGTON, 

NDON, W.9 (opposite Paddington IIospítal.) 
Telephone : CUNningham 1979 and 7.214. Hours : Mon. to Sat. 0.30 a.m. to 6 p.m. Thurs. half -day. Send a 2 }d, stamp with your name and address (in block letters please) for a copy of our current list of new manufactures' surplus and ex- Government equipment. The Lasky's Radio Bulletin. 
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Prola 
EVERY MONTH. 

VOL.XXV11. No.536. JUNE, 1951 

COMMENTS OF THE MONTH 

Mfg 
OitOt f.J.CAMM 

Increased Purchase Tax 
TIIB doubling of the Purchase Tax on 

radio and television receivers has evoked 
protests from dealers all over the country. 

Manufacturers themselves, already busy on 
electrical equipment for rearmament are not 
so vitally concerned, since what they are losing 
on the roundabouts they are gaining on the 
swings. 

Some of the smaller manufacturers, however, 
will be badly hit. The new tax amounts to an 
increase of about 4s. 8d. in the pound, and this 
is bound to affect the sale of complete receivers. 
The now tax carne as a great surprise in view 
of the statement made by Mr. Strauss, Minister 
of Supply, a few weeks before the Budget, 
that the Government were most anxious that 
civilian production should be continued on the 
largest possible scale for as long as possible. 
It turns out to be as short as possible ! 

In view of' the developments taking and due 
to take. placo in connection with television, 
the tax is all the more surprising. 

The Government is encouraging the develop- 
ment of TV on the transmission side and dis- 

- couraging it on the viewing side ! This is a 
complete paradox. 

In these early days of the television industry 
the Government should not endeavour to 
strangle it, and that is what the new tax is 
likely to do. One effect, however, of the new 
tax has been to create a greatly increased 
demand for our booklet on the construction 
of our Television Receiver. More and more 
constructors are building their own receivers, 
and as this is now within the means and the 
ability of even inexperienced amateurs, this 
provides a solution. There is no Purchase 
Tax on certain television components. 

When completed, our receiver is equivalent 
in performance and appearance to a commercial 
set costing very much more than the com- 
ponents required for its construction. Readers 
vim were considering purchasing a television 

receiver should bear this point in mind. 
Radio is not a luxury to -day, it is a necessity. 

It is the mechanical ear by means of which 
Government announcements and important 
news can be disseminated to the widest possible 

19th YEAR 
OF ISSUE 

By THE EDITOR 

public in the shortest possible time. Govern- 
ment spokesmen do not hesitate to make use 
of broadcasts when they wish to catch the ear 
of the public. 

Apparently it is lumped together with motor 
cars and jewellery, to be regarded as a tax 
producer. Coupled with the rising costs of raw 
material and labour, the new tax means that a 
receiver which before the war cost about £15 
is now £50 or more. Here again, however,,the 
constructor scores. He is unaffected by the 
new deodand. 

The radio trade was having a bad time before 
the Budget, and it seems now that it is in for an 
even worse one. 

Unlike the manufacturers who, as we have 
remarked above, will have the compensation 
of Government contracts, the dealer is left 
high and dry with receivers on his shelves 
which he is unable to sell. They might hero 
usefully recall those properous days when 
they sold components and encouraged homo 
constructors. They might now turn again to 
that excellent market which may help them to 
keep going. The sales of this journal prove 
that there is a large money- spending public 
anxious to buy modern components. 

Fortunately, our readers are well served in 
this respect by our advertisers who are able to 
supply most of the components required for 
building modern receivers. They have also the 
benefit of the technical articles in this journal 
to guide them in the construction of all types of 
receiver. We are always glad to help them in 
their difficulties. 

We appeal to radio manufacturers also to 
consider re- entering the component market, 
which they deserted so many years ago. The 
tax may hold up the development of television 
in Scotland where there has been a great 
outcry. The ever- growing demand for tele- 
vision receivers in districts not at present 
served has caused trade associations vigorously 
to protest against this new imposition, which is 
contrary to the spirit of the Beveridge Report, 
and various statements which have been made 
by Government spokesmen inside and outside 
Parliament. -F. J. C. 
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R®UNII; the 
`tiLD of WIRELESS 

Broadcast Receiving Licences 
THI following statemènt shows the approximate 

numbers of licences issued during the year 
ended February 28th, 1951. 

Region Number 
London Postal.. 2,353,000 
Home Counties 1,646,000 
Midland.. 1,745,000 
North Eastern.. 1,900,000 
North Western 1,618,000 
South Western 1,063,000 
Welsh and Border Counties .. 729,000 

Total England and Wales .. 11,054,000 
Scotland .. .. 1,116,000 
Northern Ireland .. .. 207.000 

Grand Total .. 12,377,000 

South Africa Orders Marconi Navigational Aids 
THE Civil Aviation Division of the South African 

Government has ordered three of the Twin 
Channel V.H.F. Direction Finding Equipments 
Type AD.200 designed and manufactured by 
Marconi's Wireless Telegraph Co. Ltd. This is the 
second such order to be placed by the South African 
authorities and one of these installations has 
already been delivered under the earlier order. 

The AD.200 is one of the latest advances in 
modern aeronautical navigational aid equipments 
to come from the Marconi Research Laboratories. 
It is designed to facilitate the planned control of 
aircraft in the proximity of an airfield and allows 
a continuous bearing check to be maintained. The 
high speeds attained by modern aircraft- particu- 
larly jet -powered machines- necessitate fast, 
accurate bearings which cannot readily be taken 
by the normal aural -null method of direction 
finding. This problem is solved by using visual 
presentation meters with the AD.200 and the 
instantaneous presentation of sensed hearings can 
be repeated at remote points in airport buildings by 
using additional meters. 

Persian Gulf Communications Developments 
AN important extension of the telegraph and 

telephone systems operated by Cable and 
Wireless Ltd. in the Persian Gulf area will shortly 
be made. 

Concessions have been granted to the company 
for the operation of an internal telephone system 
and the external communications of Doha, Qatar 
peninsular, and Dubai on the Trucial Coast. These 
towns are the centres from which oil interests are 
being rapidly developed. 

From Doha, where a temporary telegraph office 
is being established, a wireless circuit will operate 
via the company's station at Bahrain to all parts 

of the world. Similar arrangements will be made 
at Dubai. Automatic telephone systems capable 
of development as the demand grows will be 
installed. 

Chinese P.o.W. 
IN connection with a report understood to have 

been broadcast by Peking Radio that the 
Chinese Communist authorities have agreed to 
forward letters from United Nations' troops captured 
in Korea, and that letters to prisoners -of -war can 
now be forwarded, the Postmaster- General announces 
that further details in regard to the facilities avail- 
able for communicating with United Nations' 
prisoners -of -war are being sought by telegraph. 
Details of any means of addressing and forwarding 
correspondence to prisoners -of -war will be published 
as quickly as possible. 

Jet Engines Tested by Radio 
SOME interesting tests on jet turbine engines in 

flight have recently been undertaken by 
Rolls -Royce, Ltd., at their Development Aerodrome 
at Hucknall, Nottinghamshire. 

This has involved the strain -testing of turbine 
blades. As far as is known, this is the first time 
that such a test has been made whilst the engine 
is actually propelling an aircraft in flight. 

Base of the new mast at Daventry used for the Third 
Programme transmitter. The mast " pivots " on a 

ball in between the large insulators. 
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Electrical resistance elements are built into the 
turbine blades and electrical connections made to a 
radio transmitter in the aircraft by means of special 
mercury slip -ring contacts. When the jet engine 
is rúnning, any strains which are set up will appear 
as an electric signal which is transmitted to the 
ground, where it is recorded on magnetic tape so 
that it may be examined and analysed under 
laboratory conditions. Due to the impractica- 
bility of using a high -speed camera for a flight 
period of about three- quarters of an hour, it was 
found that magnetic -tape recording was the only 
suitable method for obtaining an 
accurato record of these signals 
which may include frequencies up 
to 20 I els. A standard E.M.I. 
studio -type tape recorder has been 
used by Rolls- Royce, Ltd., for the 
purpose. The recorded signals are 
examined so that it can be deter- 
mined at what speeds any danger- 
ous strains occur, and for this 
purpose a special frequency analys- 
er is used to examine the recording. 
Both the recording and its 
analysis and a visual indication on 
n cathode -rav t ube will be demon- 
strated on the Muirhead stand at 
the Physical Society's Exhibition 
which opens on Friday, April 6th. 

Deep -sea Amplifiers 

KEY 
11'EST (Florida) and 

Havana (Cuba) were recently 
linked by two deep -sea cables con- 
taining built -in amplifiers spaced at 
approximately 40 miles apart. The 
cables are the coaxial type (de- 
veloped at the Bell Telephone 
Laboratories) and provide 24 high - 
quality speech channels. The 
valves included in the amplifiers will operate for as 
long as 20 years without attention and will with- 
stand the pressure of a mile of sea above them. ' 

Ekco at the Festival 
EK. COLE, LTD., have been invited to supply 

. for the 1951 Festival of Britain three Ekco- 
vision receivers (two of which will be working), 
table and portable radio receivers, and a radiogram. 
The Ekco Search Radar for aircraft is also being 
shown and the Portable Radioactive Ore Detector. 

in 1925 and has spent most of his career with his 
company in looking after its sales interests, which 
cover a wide industrial field in addition to the moro 
obvious outlets in the radio and electrical industries. 

Whiteley Electrical Silver Jubilee 
WHITELEY ELECTRICAL have just cele- 

brated their silver jubilee, and in honour of 
the occasion a dinner was held in the works canteen 
at Mansfield, attended by a party of over 60 per- 
sons, comprising the directors, male staff and friends. 

Mr. James presenting an Illuminated Address to Air. A. H. Whiteley 
at the recent Silver Jubilee celebration. 

B.S. Golden Jubilee 
FROM June 18th to 28th the British Standards 

movement will be celebrating its golden 
jubilee. Part of the celebration will take the form 
of an exhibition, supported by practically the 

. entire industry, at the Science Museum. Admission 
will be free, and the exhibition will be open from 
10 till 7 every clay except Sunday. 

New T.C.C. Chairman 
THE new chairman of The Radio & Electronic 

Component Manufacturers' 'Federation is Mr. 
W. F. Taylor, O.B.E., director of The Telegraph 
Condenser Company Ltd. 

Mr. Taylor joined T.C.C. from the motor industry 

Mr. A. H. Whiteley, M.B.E. (managing director 
and founder), was presented with an illuminated 
address signed by the staff, together with a silver 
microphone. In addition, a miniature Stentorian 
cabinet loudspeaker, embossed with the recipient's 
name on the rear, was given to everyone present. 

Marconi Transmitters for South Africa 
THE South African Broadcasting Corporation 

have for some time been engaged on enlarging 
and improving their service, and, in continuance 
of this policy, they have now placed an order with 
Marconi's for two further 5 kW. medium- frequency 
broadcasting transmitters, Marconi Type TBM.672. 
This order was won by the Marconi Company in 
face of keen international competition. The 
transmitters will be installed at the S.A.B.C.'s 
broadcasting stations at Maraisburg and \Velge- 
dacht. 

This order brings the total of Marconi 5 kW. 
transmitters, ordered in recent months by the 
Union authorities, to eight. Five were recently 
delivered under an earlier order, two being installed 
at Grahamstown and three at Pietermaritzburg. 

A sixth transmitter is now under construction at 
the company's Chelmsford Works. When com- 
pleted; this is destined for Grahamstown. 
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P.A. for the Amateur -2 
Description of a Complete Universal Unit for all 

By S. A. DENNEY 

Adapting for Mobile or Outdoor Use 
TO be really complete the outfit should contain 

a unit capable of functioning outdoors or 
from a car. 

For the sake of simplicity it was decided to 
adapt the original circuit to suit this new röle, 
the necessary modifications being small. 

It will be seen from the photographs in the 
last issue that a slightly different layout has been 
used for the amplifier, due solely to the physical 
conditions imposed by the dimensions of the 
chassis and covers. 

Primary consideration in an outfit of this nature 
is probably given to the power unit, and, in an 
endeavour to keep expenditure as low as possible, 

C// Anode V7 Anode V8 

(3) (2) 

Cg 
C8 

R22 

Screen 
V7 

(4) 

2 

Anode 
Va 

(5) 
22 x 2 / HTt Resistor Pane/ 

Corrected Fig. 3 (a). -Note rearrangement of 
connecting points. 

a further search was made in the surplus market 
for a suitable rotary transformer that would 
operate from a 6 -volt ear accumulator and supply 
high tension to the amplifier, not forgetting the 
desirability of low accumulator consumption. 
The stripped ex A.M. I.F.F. unit mentioned earlier 
was further examined, and it was decided that the 
rotary transformer Type 47, reference 10KB!1147, 

Public Address Requirements 

contained therein would probably be satisfactory. 
It was originally used with a 12 -volt supply through 
a dropping resistor, its rating being marked as 
9 volts 6.26 amps. input. 

The table (page 248) tabulates the results of a 
bench test to which the rotary transformer was sub- 
mitted. After running for some two hours at the 
maximum loading there was no sign of distress, 
and it was therefore adopted for the power unit. 
Attached to one end wa.s a rather elaborate box of 

/O 

Fig. 7.-General view of the finished case. 

gears performing various switching operations, this 
was removed, making the overall length much 
more reasonable. 

Unfortunately, the smoothing capacitors and 
chokes had been removed, and therefore it was 
necessary in this specific instance to incorporate 
two capacitors as shown in Fig. 11. Normally, 
smoothing arrangements will already be incor- 
porated. 

The wiring arrangement of Fig. 11 shows a 
voltmeter permanently connected across the input 
and this provides an indication of the state of the 
accumulator. 

Fig. 8. -This underside view shows how V7 and T2 are nearly housed 
in the left -hand compartments. 

Both the amplifier and the 
power unit are built on identical 
chassis, 121ín. x Bin. x 21in. yhis 
allows us to utilise the two louvred 
covers from the I.F.F. unit which 
fit snugly over the top. Carrying 
handles were bolted on the top of 
them to facilitate transportation, 
and the two chassis are connected 
by a multi -way lead that can be 
seen in the photograph. 

The Circuit 
In its existing form, the current 

consumption is more than can be 
supplied from the rotary trans- 
former and, therefore, some modi- 
fication will be necessary. Refer- 
ence to the table on page 248 
shows that 215 volts H.T. is 
available with a current consuunp- 

www.americanradiohistory.com

www.americanradiohistory.com


 

June, 1951 PRACTICAL WIRELESS 247 

tion of 70 mA. A pair of EL32s (V.T.52 surplus 
type) with 200 volts on the anode drawing some 
50 to 60 mA., will provide 5 watts of audio, and 
this is quite ample for most purposes. It was 
decided to- Lise this valve in the positions V3 
and V4. To avoid the voltage drop caused by the 

t 4 i r 

Central Dividing Screen 

(3) Alter Ti O.P. transformer ratio to 60 : 1. 

(4) Connect two screened leads to pins 5 on 
V3 and V4 holders. Drill holes in chassis. adjacent 
to them, feed through leads, and fit octal type 
valve caps to them. 

(5) Replace V3 and V4 with EL32s. 

e2 

1-4-841 8 

2'-I 
cutting and drilling data 

speaker energising, it is advisable to use a P.M 
type speaker for this type of job, and the author 
keeps an Sin. speaker in a cabinet. If necessary 
a metal horn can be bolted to the cabinet, giving 
a directional effect. An L.F. smoothing choke was 
found to be unnecessary, likewise the smoothing 
capacitors C5 and 06 (Fig. 1), any slight commutator 
ripple can be " ironed " out at the source. 

To modify the circuit of Fig. 1. then, proceed as 
follows : 

(1) Wire all valve filaments, pilot lamp, in 
parallel, and connect pins 1 and 2 on X2 to the 
sane Gv..source. 

(2) Replace It9 wih 300Q 2 watt. 

LIST OF COMPONENTS. 
CARRYING CASE. 

Wood, tin. ply. Front baffle, )in. 

ply 
Rexine or leatherette, approx. 1 

yds. 
Speaker grille fabric, 12ín. x I2m. 
Speaker (see text). 
Carrying handle. 
Rubber feet, 8. 
Hinges (break open type), 2. 

í Catches, 2. 
Corner protectors, 8. 

e Screws, glue, connector, etc. 
Associated Equipment for the Corn- °. 

píete Outfit : 
Good quality moving -coil micro- 

phone. 
i Collapsible floor stand for same. 
; Gramophone turntable. 
t Crystal type pick -up. 

i 

4 1 

It- z"->{ 

(6) Feed in H.T. -}- and 6 -volt filament supply 
from power unit via connector, ignoring V5, VG. 
R1, and the associated components, as these, of 
course, will not be required. 

It will be remembered that when building the 
pre-amplifier/mixer unit, provision was made for 
switching the valve filaments to series or parallel, 
therefore no alteration is necessary to this unit, 
which can be used with either amplifiers. 

To conclude, mention might be made of the fact 
that full use of the power available can be made 
by the addition of one or more speakers, but don't 

Fig. 9.- General view of the microphone pre -amplifier /mixer unit. 
Note the " Breeze" multi -cable for connecting the unit to either 

of the amplifiers described. 
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forget to alter the output transformer ratio accord- 
ingly. 

Tone -control "Unit 
A worth -while addition to the complete equipment 

so far described is a tone -control unit. The circuit 
of a suitable arrangement is shown in Fig. 12 
(below), and the additional components required 
are given in the small panel. It will be , ' n that 

Input Output 

Voltage I Current Voltage Current 

6 2.2A 320 No load 

6 4.4 260 40 mA. 

6 5.0 245 50 

6 5.6 230 60 

6 6.2 215 70 

G 6.8 LOO 80 

June,.. 1951 

6 J 67 6T 6SL7T 
6SN7 T 

EL32 C p KT33c V U3t (VT52) 
Fig. jo.- Details of valve base connections for all 

valves used in the equipment. 

these consist merely of a tubular condenser, a 
potentiometer, a knob and a suitable indicating 
scale. 

The potentiometer 
just to the left of 

Fig. II.- Arrangement of a suitable rotary Fig. 12.- Circuit of a 
transformer for a power supply. suitable tone -control. 

is mounted on the front panel 
the volume control VC1 (see 
Fig. 4 on page 218 last 
month). The apron of the 
chassis carrying these controls 
is also shown in the illustration 
of page 217 of last month's 
issue. The fixed condenser is 
suspended in the wiring and 
does not need to be mounted 
on a component mounting 
strip. 

V.H.F. for Drainage Works 
Ti ì E commercial use of V.H.F. is well demon- 

strated by the communication network which 
has recently been installed by the General Electric 
Co. Ltd., for the Main Drainage Department of the 
Middlesex County Council. 

This department operates in West Middlesex, 
one of the largest main drainage systems in the 
world, serving an area of 160 square miles and a 
population of 1,400,000. The district contains the 
complete areas of 15 local authorities, which are 
connected up by 70 miles of main trunk sewers to 
one central treatment works at Mogden, Isleworth. 
The average flow of sewage dealt with is 70 million 
gallons per day. 

Maintenance of this large system of sewers is 
carried out by only three small gangs of workers, 
supervised by a travelling foreman. Because of the 
large area served, any of the maintenance groups 
may be as far as 20 miles from the headquarters 
at Isleworth, and in the past communication 
depended upon personal calls by car or use of the 
public telephone service. 

A decision was therefore made to install a radio 
system so that all three parties, the foreman and 

TONE- CONTROL 
One .02 uF.tubular con- 

denser. 
One 10 kg? potentiometer. 
Control knob and scale. 

headquarters could be in instantaneous communica- 
tion at all times. 

The headquarters (fixed- station) is at Mogclen 
Works and transmits on a frequency of 85.373 Mc ¡s, 
with an aerial power of 15/20 watts. Power for 
operating the headquarters station is drawn from 
the works' own generating plant, the prime movers 
being driven by methane obtained from the 
digestion of sewage sludge. 

Mobile equipments are installed in each of the 
maintenance vans and in the foreman's van. Trans- 
mission is on a frequency of 71.875 Mc /s, also with 
an aerial power of 15/20 watts. All the mobile 
equipments are battery- operated, with provision for 
recharging the batteries At the works. 

It. will be seen that the fixed and mobile stations 
transmit on different frequencies, the transmitting 
frequency of one being the receiving frequency of 
the other. The system of operation employed is 
known as " Two Frequency Simplex." 

This is actually advantageous from an operational 
point of view in that the mobile stations must pass 
all their messages through headquarters, i.e., they 
cannot communicate directly with each other. At 
the same time, headquarters can call all stations at 
once, or individually by call sign, and each mobile 
station is aware of instructions given to the others. 
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R1155A, R1116 and R1116A 
A Versatile Unit for Use with These Receivers 

By A. W. MANN 

THE R1155A and R1116 ex- R.A.F. receivers are 
widely used, and in my opinion deservingly 
popular. I do not propose to discuss the 

merits and demerits of either, and think it sufficient 
to say that I use both, and am well satisfied with 
them. 

Because a receiver may be considered to be good, 
it does not follow that.it cannot be improved. The 
performance of the receivers under discussion can 
be improved, and the purpose of this article is to 
explain how. 

Both receivers were designed and used as head. 
phone receivers. Short -wave listeners, however, 
prefer to use them for headphone and loudspeaker 
reception. The B1116 can be used as it stands, 
but in order to obtain the most satisfactory results 
a 6V6 or similar output stage must be added to the 
R1155A. 

It is agreed that the loudspeaker volume obtained 
with the R1116 is not terrific but is reasonably 
good. It satisfies the writer who prefers clarity 
to terrific volume. Usine it as a headphone receiver, 
which I often do, one can obtain more than sufficient 
volume, and backing down the gain control is 
usually necessary. 

Before going further, 1 wish it to be understood 
that we are concerned with the R1155A and R1116 
as they stand -that is, the tatter as a headphones 
receiver or with headphone jack fitted, and the 
111116 as a dual -purpose receiver. The reason 
will be given later. 

Types of Headphones 
Listening on either of these receivers when using 

the stalloy diaphragm type headphones is very 
uncomfortable, and somewhat dangerous should a 
very powerful transmission bo inadvertently tuned 
in. Under conditions where the prevailing noise 

Jack Plug To Set 

0 Increase 
Output 

COMMAND 
LIAISON INTER - 

COMP \ CALL 

N/C PHONE 

r. (le't.)- T h e 

original unit -Signal 
Corps, U.S. Army jack 

Box BC366. 

headphones Headphones 

All Jacks Insulated 
From Unit 

Fig. 2 (right). -T h e 
converted unit. 

ratio is high, one cannot listen to best advantage 
without making volume control adjustments to 
reduce the overall sensitivity. 

The most satisfactory solution is to replace the 
type of headphones mentioned by a pair of the 
low -resistance moving -coil type. Once having 
done so, you will, no doubt, use them exclusively. 
Moving -coil headphones must, of course, be correctly 
matched to the receiver output. A good match 
is not sufficient ; they must be correctly matched, 

Type 10H/1049 Insulated Jack 
(closed circuit) 

Remove crossed wires for 
open circuit use (see text). 

100Kf1 Potineter 

Jack 
Connections 

Jack 
Connections 

Fig. 3 (top). -Jack connections, Fig. 4 (bottom). - 
External wiring. 

in the interests of sensitivity and output volume 
and quality of reproduction. 

As mentioned in a previous article, the best 
within my personal experience with the associated 
MC385c plug -in matching transformer are the 
American Army Air Force typo 11833. When 
correctly matched to the receiver this transformer 
is of the high -to -low impedance type. 

In addition, some means is required whereby 
the audio output from the receiver can be regulated 
and controlled, in order to improve the signal -to- 
noise ratio on all signals. This can be accom- 
plished in a simple yet most effective manner, with 
the result that the signal -to -noise ratio of the 
111155A. R1116, R1116A type receivers when 
used for headphone reception compares most 
favourably with battery -operated TRF standards. 

A Versatile Unit 
At Fig. 1 is shown a sketch of the U.S. Signal 

Corps Jack Box type RC366 which may be 
obtained from most Government surplus radio 
stores. 

It consists of a cast aluminium box divided into 
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two parts. In it are mounted the microphone jack, 
headphone jack, multi -wafer switch, plug and 
socket assembly, variable resistance, and associated 
wiring. 

With this to hand, proceed as follows. Remove 
the small bolts and open out the box. Remove 
the microphone jack, wafer switch, plug and socket 
assembly, and all wiring. 

All that should remain are the headphone jack 
and variable resistance. The microphone jack 
which has been removed has a socket of which the 
bore is less than the outside diameter of the standard 
headphone jack plug. 

In order that we may use two pairs of the specified 
moving -coil headphones, an additional open circuit 
jack is required, and a closed circuit jack for use 
in the audio filter position. 

The New Assembly 
At Fig. 2 is shown the new assembly, the two 

headphone jacks and the audio filter jack, all of 
which are insulated from the metal box. Tho head- 
phone jacks are of the open circuit type, and the 
filter jack is of the closed circuit type. Also included 
is the variable resistance. If you are unfamiliar 
with jack switching, a continuity test between 
contacts, via associated soldering tags, with and 
without the jack plug inserted, will usually remove 
any doubts. 

While standard types of jack may be used in all 
instances, providing that they are insulated from the 
metal box, I have used an ex- service type 10 -1049 
in the filter and one headphone position respectively. 

Jack P /u9 To Set 

Increase Volume 

For FL -8A Filter 
Jack PP,o 

Vo ce 
Range Ilt1 Both 

o e` 
.4adro Filter FL-8.4 

L Head Set Adaptor) 
MC 385c 

For HS-33 MC Headphones 

Fig. 5 (left). Plug arrangement, and Fig. 6 (right). - 
lack plug fitted to the filter leads. 

If these are used in your version of this apparatus, 
note Fig. 3. With crossed leads is the closed 
circuit filter jack. Without crossed leads, the 
open circuit headphone jack. Check by continuity 
which two soldering tags of the four fitted you 
require. The body of this service type is of in- 
sulating material, so no insulating bushes and 
washers are in this case required. 

The Theoretical Circuit 
Let us now discuss the theoretical circuit, Fig. 4, 

the jack connections of which are shown in simple 
form. In doing so we will follow the exact point 
to point wiring procedure. First, wire the two 
headphone jacks in parallel. Starting now with 
the left hand jack, take a lead from the left hand 
soldering tag to one side of the variable resistance. 
From the right hand tag a lead to one side is the 
filter jack, another from the remaining tag to the 
other side of the variable resistance. Finally, a 
twin flex lead is soldered to the two variable 
resistance contacts, and is fitted with a receiver 
output jack plug. Reverse leads V and W if 
variable resistance volume control works in reverse. 

Practical Application 
Having completed the unit and checked over the 

wiring, it is ready for testing. We will at first 
assume that the operator has only one pair of 
HS33 moving -coil headphones, and has not an 
FLEA audio filter unit. Plug -in the matching 
transformer, using either socket C or D. Follow 
by plugging the headphones into the matching 
transformer. Plug the unit coupling jack plug into 
the receiver output. Switch on and tune in a fairly 
loud 'phone transmission, with the set volume 
control fully open. 

We now have a signal tuned in which is too 
loud for comfortable headphone listening. Control 
the gain with the volume control in the unit, and 
if the noise level is too high, try a slight adjustment 
of the set volume control. 

It is good practice to keep the set volume con- 
trol fully open while searching and thus be certain 
that the maximum sensitivity is being obtained. 

It will be found that when two pairs of HS33 
moving -coil headphones are used, the unit will 
function efficiently, and that the audio volume con- 
trol is equally effective. Whilst the unit can be 
used with one pair of headphones, and a moving- 
coil loudspeaker, it is preferable to plug the speaker 
directly into the R1116 output socket, in the usual 
way. During the foregoing test the audio filter 
was not used. 

Using the Audio Filter 
The audio filter is a real asset when used on 

phono and C.W., and can be used to clear up 
interference on the S.W., B.C. bands in order to 
identify by station announcement. . The filter is 
wired in series with the headphones. The insertion 
of the jack plug into the filter jack E, Fig. 5, 
brings about this condition. 

Fig. 6 shows the jack plug fitted to the two filter 
leads. One point I would like to emphasise is 
that constructors should examine plugs and 
jacks and make quite sure that when the plug is 
inserted the desired mechanical and electrical 
contact is being made. 

Warning 
This unit has been developed for use in con- 

junction with R1155A, R1116 and RI116A re- 
ceivers only. I mention this because these receivers 
are all fitted with a built -in output transformer. If 
this were not the case it would be necessary to 
insulate the variable resistance from the metal 
box. 
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Sponsored Programmes 

-a. 

OBSERVED that once again the question of 
sponsored programmes has been raised by 

interested parties, and by interested parties 
I mean those largo manufacturers who feel that 

' such programmes provide them with opportunities 
for combining advertising with entertainment 
and so keeping their names before the . public. 
They point out that because of paper shortage 
periodicals and newspapers are unable to accommo- 
date their announcements and that this is adversely 
affecting sales. They argue that as a temporary 
measure until the paper position is improved it 
would help them to maintain and increase sales. 

Whereas the printed announcement circulates 
only at home an announcement over the air reaches 
all over the world. 

This, however, is a specious argument. A radio 
programme of the Luxembourg type is a costly 
business. First -class artists are not permitted by 
their Associations to partake in such broadcasts 
and so from the entertainment point of view alone 
the entertainment is quite often second class. 

Moreover, the pleasure of listening to a programme 
is always damped when it is interlarded with 
announcements inviting you to buy somebody's 
polish or pills. It is false logic to compare this 
country with America, where sponsored programmes 
are the order of the day. The two publics have 
different tastes. It is only in quick -fire gag stuff 
that the American programme becomes palatable 
to the British public. Indeed, most of our cross- 
talk acts are largely based on the American model. 

And we must not forget that the arguments in 
favour of sponsored programmes which were 
perfectly valid before the war, when Lord Reith's 
Sunday programmes gave rise to so much criticism 
because of their gloominess, no longer apply. 
Our Sunday programmes have improved enormously. 
They are much more cheerful and more varied. 
There was every reason why in those days people 
tuned' in on Sunday to Normandie and Luxem- 
bourg. Their programmes were more cheerful 
than ours even though they were blatantly 
advertising programmes. 

In this country in the early clays of 2L0 the 
B.B.C. tried the experiment of sponsored 
programmes. They were, however, on too dignified 
a scale. All the sponsor of the programme got 
in return for the heavy fee he paid for half an 
hour's programme time was a brief announcement 
that the programme was sponsored by Messrs. 
So and So. Advertising in those days was regarded 
by the B.B.C. almost as an unclean thing. It 
does not hesitate, however, to plug its own publica- 
tion over the air, whilst denying others the same 
privilege. 

So what is needed is a plain statement from the 
B.B.C. on the subject of sponsored programmes. It is suggested by some that we should build a 
commercial broadcasting station entirely devot ccl 

--"'"al pr" r 
_.. 

to sponsored progranunes. This scheme would 
thus not interfere with the normal programmes 
and would leave the listener the choice of a pill or 
polish programme in place of a normal programme 
which does not appeal to him. There is little 
possibility at the present time of such a venture 
even being considered. The B.B.C. has its hands 
full with the development of the TV service and 
with implementing the recommendations of the 
Beveridge Report. It is also in that report asked 
to exercise certain economies, the first move iii 
this connection being the dismissal of a large 
number of people from the Overseas Service. 

Protagonists of sponsored programmes should 
not apply a 1939 mind to a 1951 public. Public 
taste in programmes has undoubtedly changed. 
The B.B.C. output has changed, too, as its Directors 
General have changed. I personally doubt whether 
the British public really does want sponsored 
programmes. 

I readily admit that before the war, when I 
was one of the fiercest critics of B.B.C. policy 
and the iconoclastic attitude of its officials, I 
thought that sponsored programmes were necessary. 
If the same conditións applied I should still think so. 
In my view the day of the sponsored programme 
is over. In any case the Government in these 
frugal days is hardly likely to sanction the spending 
of English money abroad on advertising ventures 
of this sort. 

The times, we must remember, are not normal 
if we regard the year 1939 as the level of normality. 
It is doubtful indeed whether they will return 
in the course of our lifetime. It is a matter of 
simple arithmetic to see that the enormous financial 
burden the country. is incurring must remain an 
incubus on the British -taxpayer for many years to 
come: We have, therefore, to make the best of 
conditions as they are, in a world which is under= 
going a grave and rapid metamorphosis. 

The P.T. Receiver 

DURING the course of the year I give a number 
of lectures. and the other evening in the 

Croydon area I delivered one to a discussion group 
on a subject which is quite remote from radio and 
television. In the general chat with members of the 
audience which preceded and followed the lecture 
and discussion I was astonished to learn that nu 
fewer than six had built the Practical Television 
receiver with highly satisfactory results. 

I found myself giving a further lecture on 
television ! 

NOW READY: 
The Entirely New 12th Edition of The Famous Standard Work 

THE PRACTICAL WIRELESS ENCYCLOPEDIA 
By F. J. CAMM 

Price 21; - or 21.'10 by post from : 
GEORGE NEWNES LTD., Tower House, 

Southampton Street, Strand. 'WC 2. 
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nge Loudspeakers 
Facts About Single and Dual Speakers Designed for High- quality Reproduction 

By R. E. B. HICKMAN 

SUBJECTIVE tests of frequency range prefer- 
ence of reproduced sound which have been 
made from time to time in recent years have 

shown that the average listener appears to prefer 
a restricted frequency range in non -aural reproduced 
speech and music. Similar tests carried out with 
" live " sound tend to reverse this preference. 
Various explanations have been offered of the 
results of these tests. One such explanation is 
the suggestion that the modern listener, after years 
of listening to music reproduced by a radio receiver 
or electric gramophone, has become conditioned 
to a restricted frequency range and accepts this 
as the natural state of affairs. It may also be 
that the distortions and deviations from exact 
reproduction of the original sound are less objection- 
able when reproduced with a restricted frequency 
range. 

Distortion and deviation from true reproduction 
of the original sound may be due to a combination 
of any of the following : 

1. Amplitude distortion. 
2. Non- linear distortion. 
3. Spatial distortion : . 

(a) single point source. 
or (b) separated sources in two -way loud- 

speaker systems. 
(c) non -uniformity with respect to frequency. 

4. Phase distortion. 
5. Transient distortion. 
6. Limited dynamic range. 
7. Difference in level of the original and repro- 

duced sound. 
8. Noise. 
9. Conditions at the transmitting or recording 

studio : 

(a) .Microphone placement. 
(b) Microphone balance. 
(c) Studio acoustics. 

10. Acoustics of the listening room. 
For many applications, notably monitoring of 

radio and television broadcasts, disc and sound 
filin recording and other high -quality sound systems, 
it is essential to use wide frequency range, low 
distortion loudspeakers capable of handling large 
amounts of acoustic power. This article will deal 
with the factors leading up to the development of 
such a loudspeaker which is now commercially 
available. 

Direct Radiator Loudspeakers 
From the earliest days of broadcasting the 

weakest link in attempting to provide high -fidelity 
reproduction of the original sound has been the 
acoustic channel. The problem of efficiently 
cónverting electrical energy to acoustic energy 
has proved a difficult one. The converse problem 
has not proved so difficult and velocity micro- 

phones capable of reproducing efficiently and 
with high fidelity the audio -frequency range from 
15 to 15,000 cycles per second have been commer- 
cially available for some time. 

The volume range of the human ear is tremen- 
dous. It can accommodate an amplitude rango 
in the middle audio. frequencies of one million to 
one in pressure. It is impossible to build repro- 
ducing equipment with linear response to accommo- 
date such a range and hence the full volume range 
of an orchestra can never be satisfactorily repro- 
duced. 

One of the earliest types of reproducer, and 
one which is still in almost universal use in sound 
systems, is the direct radiator loudspeaker. It 
has the advantages of simplicity of construction, 
small space requirements and a relatively uniform 
frequency response characteristic over a restricted 
frequency range. It is difficult with a direct 
radiator loudspeaker to reproduce the extreme 
ends of the audio spectrum with efficiency compar- 
able to that obtainable in the mid -frequency 

Fig. z. Directional characteristics of co- planar 
combination of L.F. and H.F. direct radiator 

units. 

band. Since, however, the portion of the speech 
range required for intelligibility and the fundamental 
frequencies of most horn, reed and string instru- 
ments falls within this mid -frequency band, this 
limitation is not serious in non high -fidelity sound 
systems. 

The directional characteristic of the conventional 
direct radiator loudspeakers used in most present 
day radio receivers is quite adequate for the 
restricted frequency range of these receivers. If, 
however, the reproduced frequency range is ex- 
tended upwards by one or two octaves, the direc- 
tional pattern of such a loudspeaker becomes 
óbjectionably narrow. Increasing the upper 
frequency response increases the non -linear dis- 
tortion, as does any increase in the volume range. 
Good transient response becomes important as 
the frequency range is increased, although it has 
been found that a poor transient response in a 
loudspeaker of limited response may actually 
enhance the reproduction. 
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Two-unit Loudspeakers. 
From the above discussion it will be apparent 

that any attempt to increase the power handling 
capacity and the frequency response of a loud- 
speaker greatly increases the complexity of its 
design and manufacture. The next logical step 
from the single -unit direct radiator loudspeaker 
is the two -unit loudspeaker, various types of which 
have become very popular as wide -range reproducers 
with good directional properties. 

The simplest two -unit loudspeaker employs a 
cone unit of about tin. to 6in. diameter for repro- 
duction of the higher frequencies, with a larger 
unit of 12in. to 18in. diameter to handle the lower 
frequencies, both units being mounted side by sido 
on a large flat baffle. An inductor- capacitor 
cross -over unit giving a change -over frequency 
of 1,500 to 2,000 c.p.s. is used to separato the 
signals fed to each unit. The directional pattern 
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Nigh 
Frequency 

Unit 

Low 
Frequency 

Unit 

Fg. 2. -Co -axial combination 
of direct- radiator low-fre- 
quency Unit with horn high - 

frequency unit. 

High 
Frequency 

Cone 

ences due to this variation in path length lead to 
a deterioration in the transient response of the 
combination in the cross -over frequency region. 
The efficiency of a horn loudspeaker is from 10 
to 20 decibels greater than that of a direct radiator 
loudspeaker, so that an attenuation network is 
required in series with the horn unit to obtain 
comparable efficiencies and uniform response from 
the two -unit combination. The best results using 
a high- frequency horn are obtained by making the 
pole of the low -frequency unit a portion of the 
high -frequency horn as shown in Fig. 2. This 
combination gives a fairly good frequency response 
characteristic, and an improved directional charac- 
teristic. The difference in path length of sound 
from the two units is still, however, an undesirable 
feature. 

Duo -cone Loudspeakers 
To overcome most of the defects outlined above 

the so- called " duo-cone " loùdspeaker has been 
evolved. (H. F. Olson and J. Preston, " R.C.A. 
Review," Vol. VII, No. 2.) In this assembly two 
cone loudspeakers are combined so that the large 
low -frequency cone is a continuation of the small 
high- frequency cone, Fig. 3. Such a combination 

o' 

Low 
Frequency 

Cone 

Fig. 3.- Sectional 
view duo -cone loud- 

speaker. 

at the cross -over frequency of such a combination 
is shown at Fig. 1. It will be seen that due to 
destructivo interference, frequency discrimination 
occurs at points removed from the axis of the 
reproducer. 

Another method of mounting the two units is to 
have the high -frequency unit placed co- axially 
inside the cone of the low -frequency unit. This 
effectively reduces the spacing between the two units, decreases the interference and considerably 
improves the directional pattern in the cross -over 
frequency region. However, diffraction and reflec- 
tion of sound aroùnd the high- frequency unit 
interferes with the direct radiation and a non -linear 
response characteristic results. 

Horn Loudspeakers 
Replacing the high - frequency cone in both the above arrangements by , a small cellular horn 

loudspeaker results in directional patterns and diffraction characteristics similar to those previously 
noted. Some additional undesirable factors are, 
however, introduced. The source of the high - frequency sounds is several inches behind the 
so urca of the low -frequency sounds. Phase differ- 

A -A 1000 cps 8 -8 7000 cps C -C /5000 cps, 

Fig. 4.-Directional characteristics of duo -cone 
loudspeaker. 

virtually eliminates the path difference factor and the need for accurately phasing the two units since 
in the crossover frequency range the two cones vibrate together as a single cone. 

Low- frequency Unit 
The low- frequency unit employs a shallow angle 

15in. rigid diaphragm with a massive voice coil. The efficiency of a loudspeaker is the ratio of acoustic 
power output to electrical input and is a maximum at the resonant frequency, decreasing very rapidly at frequencies below resonance. In a direct radiator 
loudspeaker, therefore, the lower limit of the frequency response is determined by the resonant 
frequency of the system. The fundamental resonant frequency of the cone of the low -frequency unit is approximately 35 cycles per second. 

Lack of homogeniety in the suspension system of a loudspeaker cone gives rise to non -linear distortion 
since the stiffness of the support is not constant but is a function of the amplitude of deflection. 
Decreasing the fundamental resonant frequency 
tends to eliminate distortion due to the non - linearity of the suspension. Above the resonant frequency the velocity of the cone is not appreciably 
affected by the suspension system since the 
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mechanical reactance of the suspension is small 
compared with the mechanical impedance of the 
remainder of the system. Due, therefore, to its low 
resonant frequency, the low- frequency cone of the 
duo -cone assembly has minimum distortion. 

A further source of non -linear distortion is the 
cone itself. Non- linearity of the cone produces 
both harmonic and sub- harmonic distortion in the 

ól 

/0 Watts Input 

Directional Characteristics 
It is desirable that the directional properties of 

a high quality loudspeaker system should be 
independent of the frequency over a distribution 
angle of at least 90 deg. The directional character- 
istic of a normal cone type loudspeaker is a function 
of the frequency of the sound emitted. Such a loud- 
speaker is non -directional at low frequencies, where 

the dimen- 
A-A 2nd Harmonic Distortion sions of the 
8 -8 3rd Harmonic Distortion system are small 

compared with a 
wave length, 
but at higher 
frequencies, 
where the di- 
mensions of the 
cone become 
comparable with 
a wavelength, 

6 the system be= 
comes high 1 y 
directional, the 

/0000 effect increasing 
with frequency. 
The cone angle 
also affects the 

directional pattern and by increasing the angle of 
the cone, the high- frequency distribution pattern 
may be broadened. A relatively wide angle is used 
for the cones of the duo -cone loudspeaker, and Fig. 4 
shows the resultant directional characteristics at 
1,000, 7,000 and 15,000 cycles per second. It will 
be seen that the response is reasonably uniform over 
a distribution angle of 120 deg. 

Cross -over Network 
It was noted in the discussion on two -unit 

loudspeaker systems that destructive interference 
occurred between the two units in the cross -over 
frequency region. In order to minimise this effect, 
it is usual to employ a tuned filter cross -over net- 
work with relatively sharp frequency discrimination 
characteristics. This inevitably leads to an increase 
in the distortion. In the duo -cone loudspeaker the 
two cones vibrate in unison in the cross -over 
frequency region and hence it is not necessary 
to limit the cross -over frequency range to a sharply - 
defined band. The impedance of the massive low - 
frequency voice cell is large, and it is, therefore, 
possible to dispense with the usual series inductance. 

100 /000 
Frequency (cycles per sec.). 

Fig. 5.- Harmonic distortion frequency characteristics duo -cone loudspeaker. 

frequency range from 100 c.p.s to 1,000 c.p.s. 
Since this part of the audio spectrum corresponds 
to that of maximum power in both speech and 
music, it is essential that any distortion in this 
range be reduced to a minimum. This may be 
achieved effectively by using a very rigid cone. 
In the duo -cone loudspeaker the thickness of the 
cone is about two and one -half times that of its 
equivalent in a conventional loudspeaker, and its 
rigidity is increased by a factor of about 15 times. 
Since the efficiency of a cone loudspeaker is a 
maximum when the mass of the cone is equal to the 
mass of the voice coil, it follows that with such a 
cone structure as has been described a heavy voice 
coil will be required. The voice coil of the low - 
frequency portion of the -duo -cone combination is 
about 25 times the mass of the corresponding coil 
of a normal radio type loudspeaker. 

High- frequency Unit 
The high -frequency unit employs a tin. cone 

with an aluminium wire -wound voice coil. The 
non -linearity of the cone, due to the suspension 
system, is minimised by making the mechanical 
reactance due to the air cham- 
ber behind the cone considerably 
greater than that due to the sus- 
pension system itself. The low 
effective mass of the high - 
frequency system maintains 
uniform efficiency up to about 
15,000 cycles per second, with a 
resonant frequency at about 
1,500 c.p.s. Fig. 5 shows the 
values of second and third 
harmonic distortion for the 
duo -cone combination at an 
output level of 10 watts. Since 
normal monitoring and listening 
level is seldom more than 
2Q0 -300 milliwatts, it can be 
seen that an extremely low 
distortion level can be achieved. 

t5 

.ó 0 
a 
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IS 

50 100 /000 
Frequency (cycles per sec) 

Fig. 6. Frequency response of duo -cone loudspeaker 

/0000 

in reflex cabinet. 
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Alternative I.F. Couplings 
Experimental Circuits for Use in Superheterodyne Receivers 

By W. NIMMONS 
r LIE modern superheterodyne receiver has pF. is connected between the anode and the grid 1 settled down with transformer coupling of the following valve. A grid -leak of 1 megohm between the frequency -changer stage and the is also connected to the grid, and either returned 1.1'. stage, and between the I.F. stage and the to filament or cathode or to a source of negative second detector, which is a double- diode -triode in potential. If the set then operates we know that the majority of cases. The transformer usually the source of the trouble was in the I.F. trans- does all that is required of it, providing a degree former. 
of selectivity which is ample for all ordinary 
requirements, while the efficiency of modern valves, 
particularly H.F. pentodes, ensures that the 
sensitivity is of the required order for a domestic 
receiver. Receivers for special purposes can have 
two or more LF. stages, and oven a couple of H.F. 
stages before the frequency -changer valve. 

But all this moans giving away a lot of power. 
There are tremendous losses in the I.F. transformers 
(necessary in the cause of selectivity) which are 
made good by the valves. The diode detector does not amplify (though the triode section of the double - 
diode- triode valve makes it equal to, or better 
than, a leaky -grid detector without reaction). 

Is there, then, another method of transferring the 
signal from the frequency- changer to the I.F. valve, 
and from the I.F. valve to the second detector ? 

Alternative 
That there is another method is obvious from 

the video stages of a television receiver. Here we 
have to deal with a relatively enormous band- width which the ordinary transformer would not 
pass. We are dealing with a band -width of as much 
as 2 megacycles, whereas the ordinary transformer 
will only pass about 10 kilocycles. So in a vision 
receiver we use resistance -capacity coupling, which 
is relatively independent of frequency. 

That is one method. Another is sometimes used 
in fault finding. When an I.F. transformer is not working satisfactorily, either due to a break in the windings or to the trimmers having been altered 
or become inoperative, it is helpful, to see if the 
stage works, to try the choke and condenser method 
of coupling. This is shown in Fig. 1. An H.F. 
choke is connected between the anode of the F.C. 
valve and H.T. positive, and a condenser of .0002 

Fig. t. An alternative (untuned) I.F. coupling. 
The broken lines show the original LF. transformer. 

Another method makes use of the secondary of 
the I.F. transformer, providing this is intact and tuned to the intermediate frequency. As Fig. 2 
denotes, an H.F. choke is used as before, but instead of the secondary of the I.F. transformer 
being cut out it is left connected and the fixed 
condenser is taken to the grid, or top of the second- 
ary winding. 

Tuned -grid 
This can be recognised as a timed-grid coupling, 

and as such requires to be tuned. But in this case it is a fixed tuning, set to the intermediate frequency, 
instead of the variable tuning of the T.R.F. circuit. 
As such, it can be made to have a high Q, and in most cases the secondary of the I.F. transformer 
provides a satisfactory Q, though there is no reason 
why a separate coil and condenser should not be 
used in an experimental receiver. The combination 
of coil and condenser should, of course, tune to 
465 kc /s, or whatever is the intermediate frequency. 
A coil with more turns than the customary medium - 
wave winding and a small condenser is very efficient, 
and will provide a voltage step -up far in excess of the customary I.F. transformer. 

Thus in an experimental receiver with a leaky - grid second detector, T.F. transformer coupling just 
loaded the detector comfortably. With tuned -grid 
coupling, however, the detector was swamped, the reproduction turning thin and distorted at optimum 
settings of the tuning control. This is a familiar 
symptom of overloading when a leaky -grid detector 
is supplied with too large a grid swing. 

This, incidentally, is one method of " pepping 
up " a superhet. If the receiver has been well 
designed, and the tracking holds reasonably well 

> 
HT+ 

u--: 

Fig. 2. -How the conventional I.F. transformer 
may be changed to tuned grid with power-grid 

rectification. 
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over the dial, it should provide a good selection of 
stations. If not, results may be disappointing. By 
changing to tuned -grid between the frequency- 
changer and the I.F. valve it may be possible to 
" pep up " the set out of all recognition. This is 
doubtless due to the somewhat larger acceptance of 
the tuned -grid stage, which makes the tuning not 
quite so critical and masks tracking errors. 

A small condenser as a coupling is usually all 
that is needed, around .00005 pF. being satisfac- 
tory. Larger condensers can be tried, but are apt 
to spread the tuning too much. If a separate 
coil is specially wound for the purpose, it is an 
advantage to tap it two- thirds down, the con- 
denser then going to the tap. This will provide 
adequate selectivity, and a somewhat larger con- 
denser can be employed.. 

Leaky Grid 
Mention was made previously of a leaky -grid 

detector. This was employed so that the useful 
effects of reaction could be used to increase sensi- 
tivity, and the result was a 3 -valve superhet. of 
unusual design which is capable of a good perform- 
ance. 

As Fig. 3 will show, the valves employed are a 
triode -heptode frequency changer, H.F. pentode 
detector, and tetrodo output. The absence of an 
I.F. stage should be noted. This is largely over- 
come by the effects of reaction which, however, 
is " fixed." That is, the reaction condenser is 
set or chosen so that a fair amount of feedback is 
achieved without the set actually going into 
oscillation, and as the tuned -grid coupling is also 
fixed there can be no possibility of the set breaking 
into oscillation when tuning over the band. 

It is possible to use the primary of an I.F. trans- 

V /00Kí2 

m' 000/ 
ifF 

j SOKfl 

HFC. 

ó 
00005).íF 

11 

000/ 
NF 

IMP 

former as the reaction winding, the secondary 
being, of course, the tuned-grid winding. It is 
advisable, however, to move . the primary and 
secondary windings closer together to obtain 
optimum results. Otherwise a specially -wound 
coil can be used, which should be screened. The 
coil should consist of about 120 turns on a l ¡in. 
former, tuned by a .0005 uF. trimmer. The 
reaction winding should be about 60 turns, and 
this can be pile wound by the side of the main 
winding if the windings look like becoming too 
long. The wire can be No. 28 enamelled or D.S.Ç. 

As it is almost essential to have some form of 
A.V.C., and as a double -diode -triode is not used, 
a system of automatic control is employed after 
the leaky -grid detector. This consists of a .001 
pF. fixed condenser, a 100,000 ohms resistor, 
and a rectifier -a " Westector." With this arrange- 
ment, the bias varies in proportion to the strength 
of the signals applied to the detector valve, the 
H.F. energy being converted into a negative 
potential bias which is applied to the grid of the 
signal frequency portion of the F.C. valve. Thus 
on a powerful station such as the local the bias 
is greater and this cuts down the strength of signals, 
thus avoiding overloading of the detector valve. 
As a further precaution against overloading of 
this valve, semi- power -grid detection is used, 
with a grid condenser of .0001 F. F. and a grid -leak 
of 1- megohm. 

As a still further precaution against overloading 
the detector valve, it is recommended that the 
anode circuit should have as little resistance as 
possible, thus avoiding voltage -drop. Thus in 
Fig. 3 " straight " transformer coupling is employed, 
with a decoupling resistance of- 10, -000 9 ; the load 
of the valve is represented by the L.F. transformer 
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-00Ó2)F 

//uF 
sat 

T 
465 kc /s. Coil 
(see text) 
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Fig. 3.-A complete circuit for a 3 -valve superhet, embodying the suggestions contained in the text. The 

suppressor grid of V2, if not internally joined to the filament, should be connected to earth. 
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primary, and as this has a resistance of around 
1,500 n in a good component the voltage drop 
will be very smelt. It is essential, however, to 
use an L.N. transformer which can carry the 
current ; a parallel -feed transformer will net give 
good quality reproduction when used in the load 
circuit of the valve. 

Screen Voltage 
With regard to the screen vol&ge of the H.F. 

pentodo employed as a detector, this is somewhat 
critical. Before the advent of the H.F. pentode 
which uses the same voltage on anode and screen, 
the screen voltage was even more critical and 
this gave the H.F. pentode a bad name as a detector. 
I have found, however, that H.F. pentodes such 
as the Mollard SP2, Osram Zrl or Z22, and Cossor 
210 P.V.A., when operated with the maximum 
voltage on the anode and a voltage of about half 
this on the screen make excellent power -grid 
detectors. 

To achieve this a resistor of around 100,000 n 
is included in the screen circuit. This reduces the 
voltage to approximately half the anode voltage. 

Manual volume control is also included. This 
takes the form of a 500,000 s) potentiometer 
across the secondary of the L.F. transformer. If 
the A.V.C. system is not wanted, the volume control 
should be used to apply a bias to the F.C. valve, 
providing this is variable -mu. In this ease a 
potentiometer of 50,000 n should be used. If a 
non variable -mu F.C. valve is used it would be 
better to use the volume control across the trans- 
former secondary. 

For best results it is essential to use a high H.T. 
voltage of around 150 volts ; a mains unit is 
therefore . indicated. .If batteries are used, it 
would be better to replace the fixed amount of 
reaction control by a variable component which 
can be operated from the panel. This adds a compli- 
cation to the receiver, but is well worth while with 
the weaker stations. 

B.B.C. Engineering Training Department 
T I l E chief responsibility of the Engineering 

Training Department is that of training 
engineers and technical assistants in the 

theoretical and practical aspects of B.B.C. technique 
and equipment for the sound and television services. 
It does not attempt to give basic training in electri- 
cal engineering in so far as this is available in the 
universities, technical colleges, and other existing 
institutions, but is concerned with the application 
of basic principles to the equipment and methods 
used in the 13.B.C. Students are encouraged to 
undertake courses of study on their own initiative 
so that their standard of attainment in Mathematics 
and physics will enable them to make fullest use 
of the courses provided by the training depart- 
ment. 

During the . war, the B.B.C. found itself faced 
with a serious loss of trained staff to the Fighting 
Services, and in 1942 the engineering division 
started a..scheino of intensive training of engineers 
from other branches of electrical engineering. 
When this source was exhausted the training of 
youths aged 16 and of women operators aged from 
21 to 30 was instituted. The training section 
responsible for this work was then a part of the 
Operations and Maintenance Department. 

There was a central school in London and a 
number of smaller schools at certain B.B.C. centres 
in the provinces. At the central school, one 
month's preliminary training was given in the laws 
of electricity, acoustics and radio propagation, 
but in the provinces the students spent two months 
in lectures and operational work on the apparatus 
which they were eventually to handle. Training 
was given on transmission, control room and 
recording apparatus, and about 2,500 students were 
passed through during the war years. In addition 
to these schoóls, at a number of the larger stations 
and regional centres, instructors were appointed to 
bring the youths and women recruits up to a standard 
suitable for them to profit frein the instruction 
given at the school. In 1945 the present head was 
appointed and the' section was elevated to the 
status of a department. 

It was realised that separate schools and station 

instructors were uneconomical and could not 
provide the proper facilities needed for full -scale 
training. Following -the appointment of Dr. K. R. 
Sturley, M.I.E.E., to tho staff of the Engineering 
Division of the B.B.C. in 1945, it was decided to 
centralise the whole department and this was 
done at Wood Norton Hall, Evesham, in March, 
1946. The total number of students who have 
passed through the Wood Norton School is 1,100 
and during the past five years considerable develop- 
ments have taken place in training for the sound 
and television services. Formerly there was only 
one official television instructor, but it was soon 
realised that this was quite inadequate for coping 
with the demands for trained television staff, 
and the whole department is now engaged on 
television teaching as well as sound. Since the 
correct presentation of principles and facts is a 
most important aspect of training, it was natural 
to make the writing of technical instructions and 
manuals on new equipment the responsibility of 
the training department, a section of which is 
entirely devoted to this work. 

Types of Training Courses 
The main activity of the department has centred 

on two types of staff, the new recruit, who enters as 
a technical assistant, and the engineer.- The 
engineer is generally, though not always, a former 
technical assistant with some years of experience 
in Corporation work. The technical assistant 
operates the apparatus under supervision ; the 
engineer may be concerned with supervision of 
technical assistants and the maintenance of appara- 
tus, or with development, design, research or 
engineering administration. An important develop- 
ment has been that of refresher courses for senior 
staff and these have concentrated on the presenta- 
tion of new developments and techniques. Training 
has also been given to non -engineering staff known 
as programme operators, who are responsible for 
the technical control and balance of the programme 
output from the studio. On the engineering 
side there are five types of courses : Initial Entry, 
Promotion, Refresher, Conversion, and Workshop. 
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Calibrating an Ohmmeter 
A Simple Idea for More Accurate 

By D. 

MOST readers will have undertaken at some 
time, no doubt, the construction of a simple 
ohmmeter, using the circuit shown in Fig. I. 

M is a moving -coil meter of usually 1 mA full - 
scale deflection ; RI is a variable resistance of 
about 500 to 1,000 ohms, its value depending 
on the voltage of the battery to be used ; R2 
is a limiter resistance to prevent the meter being 
seriously overloaded when adjusting R1 ; and 
finally B is the battery required to supply the 
current for making the measurement. 

In use the first step is to close the terminals T 
by clipping their leads together, and adjust R1 
until the meter pointer moves full -scale deflection. 
Under these conditions the value Rt of the total 
resistance in the circuit (R2+ the meter resistance 
-{- the amount of RI in use) is calculated by dividing 
the battery voltage by the full -scale meter current. 
Thus if B is a 14 volt cell and M is a 1 mA meter, 
then the total resistance in the circuit will be 
1,500 ohms. This may be arranged by having R2 
about 1,200 ohms and R1 500 ohms. 

The next step is to insert the resistance whose 
value is to be measured between the meter leads 
as shown at Rx in Fig. 2. The total resistance 
Rt in the circuit is now greater than it was before, 
and in consequence the current is reduced and the 
meter pointer reads less than full -scale deflection. 
The position it reads depends, of course, on the 
value of Rx. 

Now the meter scale is marked in nìA or decimals 
of 1 mA and we wish to know what each position 
of the scale corresponds to in ohms. A common 
method adopted by amateurs to calibrate the 
instrument is to insert at the position Rx various 
resistances of known value and to mark the meter 
scale with their values at the positions which the 
pointer indicates. This is a laborious method and 
requires a fairly large stock of resistors ; further- 
more the accuracy of the calibration will depend 
on the accuracy of the resistances used. 

Hero is an easier and more accurate method 
based upon the use of Ohm's Law. 

The Method 
Let Im be the meter current at full -scale deflec- 

tion ; E the battery voltage ; and Rt the total 
resistance ; all in the circuit of Fig. 1. Let Ix 
be the current ; and Rx the value of the resistance 
to be measured ; both in Fig. 2. 
Then by Ohm's Law, E =ImRt for Fig. 1. 

E =Ix (Rt ; Rx) for Fig. 2. 
Therefore, Ix (Rt+Rx) =Im Rt 

IxRt+IxRx =ImRt 
lx Rx =Rt (Im -Ix) 

Rx =Rt (Im -Ix) 
lx 

This equation enables us to calculate the un- 
known resistance Rx if we know the total resistance 
in the circuit of Fig. 1, and if we read the current 
shown by the meter pointer. 

Rt is calculated as shown above from the voltage 

Calibration of Home -made Meiers 

CAVE 

of the battery and the full -scale current of the meter. 
Therefore the resistance indicated at any point 

Im -Ix 
on the meter scale is simply the fraction Is of the resistance Rt. 

The procedure then is as follows. First calculate 
Rt. Next take any position on the meter scale 
and note the remainder of the scale from that 
position to full -scale deflection. Divide this re- 
mainder of the scale by the chosen position and 
multiply the answer by the value of Rt. 

Thus, suppose the meter has a full -scale deflec- 

Fig. i. -The usual 
arrangement for 

calibration. 

Fig. 2.- The method su;- 
gested ty Mr. Cave in this 

article. 

tien of 1 mA, uses a 14 volt cell, and we wish tq 
know the resistance at the position marked .1 mA: 
The remainder of the scale to full deflection is 
1 mA -.1 mA =.9 mA. Divide .9 mA by .1 mA =9 
and multiply by Rt. In this case, as shown above, 
Rt is 1,500 ohms. So the resistance value at the 
point .1 mA would be 9 X 1,500 which equals 
13,500 ohms. 

One further example should make the calcula- 
tion quite clear. Suppose you are using a 5 mA 
meter and a 9 -volt grid -bias battery. Then Rt = 
9 volts divided by 5 mA =1,800 ohms. The resist= 
ance at the point marked, say, 3 mA on the scale 
is found as follows. The remainder of the scale to 
full scale is 5 mA -3 mA =2 mA. Divide 2 mA 
by 3 mA= two -thirds, and multiply by 1,800. The 
answer is 1,200 ohms. 

All desired points of the scale may be calculated 
m this manner and marked in ohms. 

Gears and Gear Cutting 
Edited by F. J. Camm. 

Price 6s. from all Booksellers or 6s. 6d. by post from 

GEORGE NEWNES, LTD. (Book Dept.), 
Tower House, Southampton Street, London, W.C.2. 
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Build a professional - 
looking Radio at less 
than half today's price 

The Kits are housed in attractive Bakelite Cases, size 
12in. x 5in. x 6in. Each Kit is complete in every detail, 
nothing has to be made or improvised. Easy to follow, 
point -to -point diagrams are supplied, making construction 
very simple. They are for use on 200 -250 volt mains, and 
both A.C. and Universal Models can be supplied. The 
Dials are illuminated, and the receivers present an attractive 
appearance. We regret the necessity for the increase of 
prices due to continually rising costs and increased P.T. 

PREMIER RADIO C° 
MORRIS & CO. (RADIO) LTD. 

Callers to: 152/3, Fleet Street, E.C.4. CENtral 2833 

207, Edgware Road, W.2. AMBassador 4033 
(This branch is open until 6 p.m. on Saturdays). 

Due to the large number of orders in hand, coupled with supple 
difficulties, we are reluctantly compelled to temporarily close our 
Postal Service. 

No post orders can be accepted after June 14th until further 
notice. 

Our Technical advice and service departments remain in 
operation. Resumption of Postal Service will be announced in 
these columns. 
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TRF 
Valve line up: EF22 H.F. Pentode; VRII6 
Detector ; CVI510 Beam Power Output in 
the A.C. Model. The A.C. /D.C. Output 
Valve is í2A6. Both use Meta! Rectifiers. Wave- 
band coverage is for she Medium and Long 
hands. Price £7/0/9 (carriage and packing 
2/6). With Walnut or Ivory Cabinet. 

SUPERHET 
Valve line up: 61(8, 61(7, 6Q7, and CVISF) 
Beam Powel Output in the A.C. Model. The 
A.C. /D.C. Output Valve is í2A6. Both 
use Metal Rectifiers. Waveband coverage is 
16 -50, 190 -540 and 1,000 -2,000 m. Price £9/7 10 
(carriage and packing 2/6). With Walnut or 
Ivory Cabinet. 
Circui. . díhgrams only can be supplied at 1/6 
each. Cabinets only available at 17/6. 

A 4 Station A.0 Mains Pre -Set 
Receiver. We now have available 
complete Assembly Instructions for 
the construction o a midget Pre - 
Set " Superhet Receiver. showing 
also Wiring Diagram Component 
Layout, and point -to -point connec- 
tions. This Set will select 4 Stations. 
:3 on -Medium Waveband and 1 on Long 
Wave by the turn or a Rotary Switch 
no tuning being necessary It is of midget size, and is simple to assemble, 
the completed chassis being 8 }ín. x 
4 }in. x Tin. high, and can be com- pletely Dull,, Including Valve, and Moving Coli hpeakei for £3'15, ' or less, valves for £4 /19:6. Price of Circuit and instructions. 1(6 (plus 3d. post), 

A Midget T.R.F. oatiery rcrtabie " Personal Kit. A complete ici Jl Parts to build a midget 4 -valve All -dry Battery Persona. Set Consists of Regenerative T.R.F. Circuit employing Flat Tuned Frame Aerial. with Denco Iron Dust Cored Coll, thereby ensuring maximum gain fox Single Tuned Stage covering Medium Waveband. Valve Line -up : IT4 (R.F Ampi.). IT4 (Detector). 1S5 (1st A.F., and 354 (output`. Includes latest Rola lin. Moving Coil Speaker. and a Chassis already drilled and shaped. A consumption of only 7 mA ensures long battery life. The Kit is designed for a cabinet, minimum size 61ïn. x 41in. x 315. Detailed Building Instructions, with Practical Layout and Circuit included with Kit make assembly easy. Price for Complete Kit £4'11!6 (plus 33/2 P T.). Suitable unpolished Cabinet 411n. x 4/in. v 31n., 1419. Ever Beady 
B114 Battery. 10!3. All components are available separately: priced Component List and above assembly instructions supp:ied for it- For Under £6. n uompiete 1(ít of Parts, includine drhled chassis and valves to build a 6-8 watt P!Pull amplifier for A.C. Mains. is suitable for use with magnetic, crystal or lightweight pick -up and incorporates Tone controls. Theoret- ical and practical diagrams supplied. Price of complete kit, 65 /18/9, or completely assembled, ready for use, £7;1010. Circuit and component lists 9d. Mains or Batters Personal Kit. A Kit of parts to build our new Midget 4 -Valve Superhet "Personal" Set, covering Medium and Long Wave -bands and designed for Mains or 

of 4.i SURE ta 'qet it at 

ESTABLISH ED 25 YEARS 

Battery operation is now available. This 2- waveband superhet receiver is 
designed to operate on A.C. mains 
200 -240 volts. or by an All Dry" 
baisers' either means being selected 
by the turn of a rotary switch. It is so 
designed that the mains section, size 
41in. x 3í1n. x JIM., is supplied as a 
separate Kit (which may be added at 
any time). The Kit can therefore be 
supplied bather as an All -Dry" 
Battery Personal Set, or by incor- 
porating the mains section as a 

Mains operation. FIle circuit 
receiver 

poraté delayed 
Battery; 

. and pre -selective audio feedback. A Rola 4ín. P.M. Speaker with a generous sized output transformer ensures excellent quality reproduction. Two ready wound frame aerials and a drilled midget chassis are included. The overall size of chassis when completely wired is filin. x 4ín. x 2lin. Valve line -up IRS (freq. ch.), IT4 U.F. amp.), 151 (diode det. and audio amp.). and 354 (output tat.). The set is -ashy built from the very detailed building instructions supplied, which includes a practical Component Layout, with point-to- Point wiring diagram. and a circuit diagram. Price of Com- 
ofe a Mains 

(less 
Kit, 6117.6. 

including 
Wálnut,flñhed Portable Cabin =t to house this receiver Is also available. Price 61/1/6 All components are available separately: priced Component List and above instructions supplied for 1'9, 

A complete Kit of Parts to build a Miniature "All -Dry" Battery Eliminator. elving 69 volts H.T. (approx.) and 1.9 volts L.T. This Eliminator Is suitable for use with any Superhet Personal battery set requiring H.T. and .L.T. as above. It :s housed In a light aluminium case, size 411n. x 31ín. x alto., and can therefore be accommodated in most makes of personal receivers. Price of Complete Kit. in- cluding detailed assembly instructions and layout, 42;6 
The Midget A.C. Mains 3 -Volvo Receiver circuit as published in the " Wireless World." We can supply all the components to build this set, which covers Medium and Long Waves, 

in19i (including cif f reprintofcompleteassmly instructions can be supplied separately nor 94 'Including postage). 

n seno 60. ".U. for our NEW 5IOCK LIST, showing many KITS OF PARTS for sets and Battery Chargers and " hundreds " o/ Wireless Components. When ordering please cover postage and packing 

STERN RADIO LTD., 109 & 115, FLEET STREET, E.C.4. CENt' áíe5814 &2280 
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M 0 S " EASY -TO- BUILD " SERIES 

RADIO FEEDER Type RFI 

PRACTICAL WIRELESS June, 1951 

Designed for use with A.C. 
operated amplifiers, the Radio 
Feeder Type RF1 employs a two- 
stage T.R.F. circuit giving a 
high quality output. By the use 
of high -gain pentode valves, the 
sensitivity is such that the unit 
can be operated in areas of only 
moderate signal strength. 
Like all M.O.S. kits, the instruc- 
tions are simple to follow, the 
instruction manual being liber- 
ally illustrated with precise 
diagrams. The kit itself is 
complete in every detail from a 
pre -drilled chassis, valves, coils, 
etc., to nuts and bolts and solder. 

Instruction Manual (containing full c:c fails) ... 2/- 
111,1 Feeder Unit Kit with Manual ... ... 52!6 

AC /DC AMPLIFIER Type A2 
This amplifier is an A.C. /D.C. 
version of the now well -known 
A.C. amplifier type Al. The AS 
amplifier gives those on D.C. the 
opportunity to construct, at very 
reasonable cost, an amplifier 
whose reproduction can be 
classed as excellent. (For those 
on A.C. however, the Al is to be 
preferred due to its higher safety 
factor.) 
The amplifier has an output of 
2-3 watts -more than adequate 
for normal rooms. It is designed 
mainly for use with crystal 

pick -ups, but can he used with magnetic types if desired. Kit 
complete as RF1. 

Instruction Manual (contains full details) ... 3'- 
A2 Amplifier Kit with Instruction Manual ... 65'- 

Tone Control ... , .. 5I- 

AC AMPLIFIER Type Al 
As previously advertised ... ... ... ... ... 

Above prices include recent increases in Pun , ,,5e Tax. 

morammmsmaismo 

926 

DECCA TWIN -SPEED 
(78 & 33',rd r.p.m.) Type 37A 

RECORD PLAYERS 
Manufactured by the pioneers of long -playing technique on a 
commercial scale in this country, the Decca 37A Twin Speed 
Player gives the user facilities for playing both Long -Playing 
and Standard records on the same machine. 
The turntable is mounted on a heavy, pressed -steel base and the 
change -over from 78 to 33 -1,3rd r.p.m. is accomplished by a simple, 
but positive, lever movement. 
Instead of the usual interchangeable heads. the crystal element of 
the pick -up is rotated to change from a 78 r.p.m. stylus to a 
33 -1 3rd r.p.m. stylus. 
A compact and reliable unit, the 37A player gives not only first- 
class reproduction, but first -class value for money. 

Fully guaranteed £124 -6 carriage paid. 

" BURGOYNE 19 

SOLDER GUN 79/6 POST 
FREE 

This Solder Gun, ruggedly built for long life and trouble -free 
operation, will save you those embarrassing electricity bills. 
because it is only " on " while you are actually soldering a joint. 
NO risk of picking up the " wrong end." NO solder dropped about. 
NO more scorched tables. ALL the heat at the .joint. NO heat 
wasted. NO risk of the iron becoming live. Scientifically balanced 
for ease of handling. 

SPECIAL : NOW AVAILABLE AGAIN ! 

Spare Bits for Burgoyne Solder Gun, 716 for 10 

Terms : Cash with Order 

M 0 S 
MAIL ORDER SUPPLY CO. 

The Radio Centre, 

33, Tottenham Court Road, W.1. 
Museum 6637 -8 -9. 

FREE TO AMBITIOUS 
IThis 176 -page Bool< ENGINEERS ! 

Have you sent 

' ENGINEERING 
OPPORTUNITIES' 
is a highly informative 
guide to the best -paid 
Engineering posts. It 
tells you how you can 
quickly prepare at home 
on " NO PASS -NO 
FEE" terms for a 
recognised engineering 
qualification,outlines the 
widest range of modern 
Home -Study Courses in 
all branches of Engineer- 
ing and explains the 
benefits of our Employ- 
ment Dept. If you're 
earning less than'E12 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 176 -poge 

' ENGINEERING OPPORTUNITIES " 
NAME 
sADDRESS 

.... 

Subject or Exam. 
that interests me 
British Institute of Engineering Technology 

409B', Shakespeare House, 
17119, Stratford Place, London, W.1 

for your copy ? 

WHICH IS 
YOUR PET 
SUBJECT? 
Mechanical Eng. 
Electrical Eng. 

Civil Engineering 
Radio Engineering 
Automobile Eng. 

Aeronautical Eng. 
Production Eng. 

Building, Plastics, 
Draughtsmanship 
Television, etc. 
GET SOME 

LETTERS 
AFTER YOUR 

NAME! 
A.M.I.Mech.E. 

A.M.I.C.E. 
A.M.I. P.E. 
A.M.I.M.I. 
L.I.O.B. 

A.F.R.Ae.S. 
B.Sc. 

A.M.Brit.I.R.E. 
CITY & GUILDS 

MATRICULA- 
TION, etc. 

BIET 

P1tATTS lt._It 111010 
1070 Harrow Road, London, N.W.IO 

Tel. : LADbroke 1734. (Nr. Scrubbs Lane) 
AMPLIFIERS READY 

TO USE. 
MODEL Actor; (as illus- 
trated). 10 watt, 4 valve 
unit, neg. feedback, separ- 

'' ate mike stage and -. ; separate mike and gram 
inputs, 2 faders and tone 
control, Input volts, mike 
.002, gram .21 v., £9 -15-0. 
MODEL AC18E, 6 valve 
unit with p/pull output 

of 181 watts. separate mike stage and separate mike and gram 
inputs, 2 faders and tone control, feedback over 3 stages. Input 
volts. mike .003. gram .3 v., £14.14-0. MODEL AC32E. 6 valve 
unit with pip output of 32 watts. Spec. as AC18E, £17 -17 -0. 
MODEL U.10F D.C./A.C. mains. P p output of 10 watts. Spec. 
as AC18E, £12-12 -0. All above are COMPLETE WITH CASES 
and chrome handles. Outputs match 3, 8 or 15 ohm Speakers. 
MODEL AC4C. A.C., or U4C, D.C. /A.C.. 3 valve. 4 watt amplifier 
chassis, output to 3 ohms. £5 -5 -0. All above carriage paid. As 
supplied to domestic and industrial users since 1945. 
SPEAKERS. Plessey, 5fn.. 12/6. W.B. Via.. 17,6 ; 5fn., 19/, 
Goodman, 12in., 130' -. Rola, 8m., 30' -: Min.. 35 / -; 3in., 21 -. 
RECORD PLAYERS. Collaro. A.C. only. Rim drive, complete 
with pick -up. auto- stop., Magnetic, £6.9-0: Crystal, £6 -15 -6. 
VALVES. 1S4. 1T4, 1R5, 155, all at 7'6. 25A6. 6176. 524, 6F6, 655, 
all 8' -. 6J7. 6,55, 6K7, all 5/9. Brand new. 
COILS, ETC. Wearite ' P " coils, all types, 31- ea. Weymouth 

H " coils, 3/3. Osmor " Q " coil packs, 404, tax paid. Wearite 
M400 I.F's, 10/6 ea. Weymouth P4's, 15'- pair. Denco T.R.F. with 
reaction L. & MW.. 6/6 pair. Dual range ooil with reaction. 4:6. 
TRANSFORMERS, CHOKES, ETC. Mains, 2 x 350 v.. 80 m.a.. 
0-4-5 v., 2 a.: 0-4-6.3 v., 4 amp.. 18'6. Ditto, 2 x 250 v., 16/6. Filament 
6 v., 11 a., 5/9. Speaker Transformers. 6V6 PIP to 3. 8. 15 ohms, 
18 /- : 6V6 to 3 ohms, 3'11; miniature 1S413S4 OlTransfrs., 42. 
Chokes, 60 ma., 20 hy., 380 ohms. 6/9: 20 by., 100 m.a., 400 ohms. 
148: 10 hy., 150 m.a., 2114 ohms, 14'6; 90 ma., 10 by., 180 ohms. 
116_ 40 hy., 20 ma., 1,250 ohms, 519. 
CONDENSERS (only 1951 stock offered). .01101/21815. all 7d. ea. 
.01, .005, .001. all ed. .05..1 x 500 v.. 10'd. ELL tali 500550 v.) 4 mfd., 
2'9; 8 mfd., 3 /8: 8 +8, 49: 16 mid.. 4' -: 8 +16. 61 , 
MISCELLANEOUS. Octal bases. Pax.. 4d. Aaiphenol. 6d. 
Voltage droppers with feet and two sliders, .2 a. 320 ohms or .3 a. 
750 ohms. 5/- ea. T ineeord (thick good quality type), .3 amp. 
3 way, d0 ohms ft.. 7d. ft. Presets. 50 pt.. 4d.; íD0 pf., 1.16; 250 pf., 
1'9: 500 pf.. 2/-. B7G valve bases. Pax -.9d. 
All goods new and unused. No W.D. or manufacturers' surplus 
components offered. Post paid over 101 -. C.W.O. or C.O.D. 
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Designing Your Own Receiver 
Advice and Guidance for the Beginner 

By STANLEY BRASIER 

Crackle Finish 
EVEN the much- coveted " crackle finish 

can be carried out at home if the, right type 
of enamel can be acquired. Black is the 

most successful colour to work with and is usually 
sold under the name of " synthetic " enamel. It is 
largely a matter of good fortune whether such 
enamels respond to the " crackle " treatment, but 
is always worth a trial on an odd piece of metal. 
After applying the enamel in the normal way it is 
usual to allow some time to elapse before applying 
heat. This- time will vary according to the enamel 
used, but, in general, it should be left until just 
before the " tacky " period sets in. Great heat is 
not required to produce the crackle effect, and - 
usually the lowest position on the thermostat of the 
domestic oven will be suitable. When the effect 
has been produced the metal must be allowed to 
cool and left so that the enamel may harden. If 
one is interested in this type of finish a little experi- 
ment is well worth while. 

A good effect can be produced on metal or wooden 
cases by covering them with rexine or leather -cloth. 
Especially is this so when dealing with portable 
receivers or portable test equipment where a hard- 
wearing surface is required. 

Plastics 
Coming now to panels, it is often necessary to 

" face " the front of a piece of ex- Government 
equipment which one has stripped in order to make 
use of the complete case. Alternatively, one may 
wish to create a special effect fora " drawing -room " 
set. In this respect the plastic materials should not 
be forgotten. Notable amongst these is the material 
which goes under the trade name of " Perspex," and 
is available in varying thicknesses and a range of 
colours, including black and white. For special 
effects panels in shades of stone, amber and cream 
are particularly attractive. For workshop use black 
is serviceable, although white is useful for meter 
and instrument panels, and shows up panel markings 
extremely well. 

Dieter Case 
Perspex, however, is very brittle and liable to 

fracture unless great care is exercised in cutting, 
drilling, etc., but another material in this group 
called acetate does not suffer from this disadvantage 
and, in fact, is very pliable yet strong. It also is 
available in a range of colours, including black and 
white, and its thickness is usually ranged in terms 
of millimetres. Acetate is extremely easy to cut, 
saw, file, etc., and may be bent simply to any shape. 
In addition to this, its solvent, namely, acetone, is 
used in a very simple technique to effect joins in 
the material which are almost as strong as the 
material itself. In fact, there is no limit to the 
variety of fitments, dial escutcheons, etc., that can 
he made in acetate, because the material can so 
easily be worked, jointed and polished. 

Quite often good micro -amp. movements are 

8 

contained in special ex- Government aircraft equip- 
ment, but are not practicable unless housed in a 
suitable case. Black acetate is entirely suitable 
in such instances, and an illustration of a convenient 
and very simple method of construction is shown in 
Fig. 11. Material 2 or 3 millimetres thick is used 
for all parts except C, which is cut from 3 /16in. or 
tin. Perspex, and is the part upon which the meter 
scale is eventually fixed. Part D is a cylinder 
formed to receive the meter movement. It is con- 
structed from a piece of acetate whose length is 
equal to the circumference, the width being that of 
its depth. The material is heated gradually over a 
bunsen burner or domestic gas ring, thus making it 
extremely pliable. In this state it is formed round 
a cylindrical tin or jar of suitable size- repeating 
the heat treatment if necessary. When formed the 
material is held under running water while still on 
its former, and when cool will retain its formed 
shape. The free edges are joined by applying acetone 
liberally with an imitation camel -hair brush. Part E 
is a dise cut to the outside diameter of D, which is 
placed in position over it, and the inside joint is 

` wiped " round with acetone. The hole in part C 
should be of a size to allow part D a good, tight fit. 
As this joint consists of Perspex to acetate, the 
best adhesive will be Perspex cement. The reason 
for using Perspex for part C is to provide strength 
for the whole case, but if tin. acetate is available 
it will be quite suitable. 

B is a narrow strip of acetate bent by the heating 
and cooling method to form a frame, the outside 
dimensions of which are similar Co that of A, so 
that when B is stuck to A a " lid " is formed which 
should fit snugly over part C. Little fillets of acetato 

2mm. Thick 

2mm. 
Thick 

Fig. i r.- Component parts and finished meter case 
constructed from black acetate. 

www.americanradiohistory.com

www.americanradiohistory.com


262 PRACTICAL WIRELESS June, 1951 

are stuck inside the lid to prevent it going right 
down and so that the bottom edges of B are flush 
with the under- surface of C. Holes are drilled at 
the corners of the cover in line with tapped holes in 
C, so that long 6BA bolts may pass right through 
and also provide fixing of the finished meter to a 
panel. 

The front edges of the meter case are rounded 
with a file and sandpaper and, if facilities are 
available, the cover may be polished on a buffing 
machine. This treatment gives a really beautiful. 
lasting finish indistinguishable from the commercial 
product. Alternatively, it will be found that a good 
finish can be obtained by merely " painting " 
the surface with acetone, especially if care has been 
taken to avoid scratching the surface. 

From this specimen description it will be appre- 
ciated that many items can be constructed at low 
cost, such as universal meter boxes, sloping deck 
instrument cases, etc., and the method has the 
advantage that the items may be designed to suit 
one's own ideas and accommodations. Fig. 12 

shows some useful designs, constructed from acetate. 
The ease of working with this material cannot 
be too highly stressed and in the matter of joins 
it is only necessary to lay the two parts together 
and hold them so whilst applying acetone liberally. 
It will be noted that this action produces a highly - 
polished surface with complete absence of " surplus " 
which is usually associated with jointing when an 
ordinary adhesive is utd. 

An article may be handled within about 15 

minutes of jointing but for maximum strength 
it is necessary to leave it for some hours. 

Inserts 
Threaded metal inserts provide a very neat 

method of fixing in certain cases and these may 
easily be provided for in acetate or, for that matter, 
in Perspex, too. To do this a nut of the required 
size is serrated around its outer edge. The material 
is then drilled with a hole to the size of the diameter 
of the nut (disregarding the points formed by the 
hexagon). The nut is heated slightly and then 
pressed flush into the hole and, when cool, smoothed 
off. 

Meter Scales 
The scales of ex- Government meters are usually 

marked in terms that are useless or not convenient 
to the radio amateur and if an attempt is made to 
add printed numerals by hand the result almost 
invariably mars the appearance. In such cases 
the following method ensures an effect equal to 
commercial standards. 

The scale plate of the instrument is carefully 
removed and used as a template to cut another 
from very thin white Perspex, acetate or ivorine. 
Two tiny holes are then drilled in the original 
plate at the extreme ends of the scale arc, so that 
with a fine pencil these two points may be plotted 
on the new plate. Then by trial and error the 
curvature of the arc is determined and dividers 
are set to this radius. The dividers should be of the 
semi- locking spring type and the end of one leg is 
filed or ground to a tiny chisel edge. With the 
scale pinned down to a board the dividers are used 
to cut a reasonably deep but narrow channel in 
the material, thus forming the scale arc. Next, 
cobbler's black " heelball " is run into the channel 

by means of a hot pen -knife. The surplus is 
carefully' trimmed off with a warm knife and finally 
rubbed with a duster, using hard finger pressure.. 
The result will be a perfectly engraved jet -black 
line, 

Transfers - 

The above method is far too tedious to apply to 
the marking of scale divisions and subdivisions, 
so use is made of transfers. It may not be generally 
known that letter transfers are available in alpha- 
betical sets and figures in sets of 0 to 9. Some manu- 
facturers include extra 0's and l's which are useful 
where notation of radio panels is concerned. These 
transfers are available in various sizes down to 

.4 Convenient Desk Type 
Case For Test Meters 

A Casé Made In One 
Piece For 31/ Midget 

Speaker 

,i41///1- 

I 

¡ 

Ilun 

®® - , 
A Midget Receiver Cabinet 
6 "x 4 ° Approx. The Case Is In 
Black With a Cream Facia 

Panel Escutcheon 

Fig. iz. -A selection of cases 
acetate. 

Another M+d9et 
Speaker Cabinet 

constructed from 

1 /16in. letters and figures, which size is ideally 
suited to the marking of superscripture and numerals 
on meter scales. Divisions are put in by using the 
l's, care being taken that their angles are such that 
they will lie in line with the instrument pointer. 

Timing settles of instruments requiring individual 
calibration, such as oscillators, are always a pro- 
blem but such difficulties are solved by the adoption 
of the above method. It is necessarily tedious, 
but it does ensure a professional effect, as opposed 
to one that is an eyesore for as long as the instrument 
is used. 

The larger letters and figures, áin. and 3 /10in., are 
useful for the scales and markings of panel controls 
and will adhere'to surfaces of polished aluminium, 
cellulose, plastics, paper, etc. Some manufacturers 
make transfers in white for black surfaces but even 
if these are unobtainable it is easy to fix individual 
marked scale plates in white. Incidentally, an easy 
method of " engraving " a circle on a plastic panel 
is as follows. When the control has been mounted 
select a knob that has a solid under -surface and, 
after drilling a small hole, insert a short pin (part 
of a thin nail will do). The pin should be a good 
tight fit and its free end filed to a chisel edge. The 
knob is then put on the spindle and swung to 
and fro until the required engraving is cut in the 

www.americanradiohistory.com

www.americanradiohistory.com


June, 1951 PRACTICAL WIRELESS 

panel. The channel is then filled with heelball as - 

previously explained, and the calibration points or 
switch positions put in with transfer l's. A panel 
so marked complete with wording is well worth 
the effort and, indeed, imparts additional value to 
the finished instrument which is certainly advanta- 
geous when it is eventually disposed of. 

Before leaving the subject of plastics it will 
probably be helpful to point out that many firms 
advertise plastic oticuts or scrap. These are often 
of sufficient size to be extremely useful in radio 
work and are, of course, much cheaper. A very 
simple method of obtaining 'meter scales or tuning 
scales to one's own requirement is by means of 
photographic reproduction. For Instance, one may 
;Acquire a nice 4in. meter of useful basic range, but 
where the scale is marked in terms useless to the 
purpose one had in mind. Very often the wanted 
scale may be on, say. a 2m. meter in one's possession. 
So all that 1s required is to remove the wanted tin. 
scale, photograph it on miniature film and then 
enlarge up to the required size. Often a scale may 
be borrowed for this purpose and the possibilities 
are unlimited. It is unlikely that the average 
amateur will be in a position to carry out this 
type of work himself, but any professional photo 
frapher will undertake it for a small sum. When 
taking such work, the scale must be accompanied 
by the measurement to which enlargement is 
wanted, and this is best taken in millimetres as a 
point -to -point divider measurement between ex- 
treme ends of the scale. Noto that on many meters 
there are two scale arcs and it is import-ant that no 
confusion arises out of these measurements. because 
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unless the new scale is exactly the same length as 
the one fitted, the basic current range of the instru- 
ment is likely to be affected. 

The photograph is best printed on matt white 
paper and the scale and superscripture only should 
appear on an otherwise plain white background 
with an ample surround. Ln other words, the 
outline of the actual plate is not wanted, because 
the lace of the new meter may be more ". open " 
than was the other, consequently showing more in 
proportion of the dial. In the same way it is 
possible for the photographer to " blank out'" some 
of the superscripture not required. For the new 
scale may be wanted to read volts, whereas the 
one photographed reads milliamps, but the new 
wording may be applied by means of transfers. 

The surround of the photograph, as received, 
will be larger than required and some means of 
locating it in the correct position is required. This 
is best achieved by drilling two tiny holes -one at 
each end of the arc -in the scale plate of the meter 
to which the new scale is to be fixed. Then, by 
placing this under the now scale and holding both 
up to the light, localisation is accomplished and 
the new scale plate trimmed to shape. It may bo 
stuck, either to the old plate or to a new one made 
from some non -magnetic metal, by means of 
photographic adhesive. 

In conclusion, it is hoped that this series of 
articles has shown the young amateur how to extract 
the utmost efficiency from his receivers, and proved 
that the constructional side of radio can give more 
satisfaction when the artistic is combined -with the 
practical. 

New Daventry Transmitter 
APRIL ä, 1951, marked the opening of the 

new high -power transmitter and mast 
radiator at Daventry for the Third Programme 

en the present wavelength of 464 metres (647 kc /s). 
Originally this programme was broadcast from 
Droitwich, but last year it was transferred to a 
temporary 60- kilowatt transmitter at Daventry 
at the time when the Copenhagen Wavelength Plan 
came into force. Shortly afterwards the installation 
of the permanent transmitter at Daventry was 
begun n and now that this is complete the service has 
been transferred to it. 

Wit h a power of 150 kilowatts the new transmitter 
is not only more than twice as powerful as its pre- 
decessor but has also been provided with a moro 
efficient aerial, specifically designed to give as 
large a fading -free service area as possible. It is 
expected that the average radius of the service 
area will be about 100 miles- indeed, towards the 
north and east it will be rather more than this - 
and that the number of listeners able to receive 
the Third Programme will be increased to about 70 
per cent- of the population. 

Daventry has the longest history of any B.B.C. 
transmitting station. Just over 25 years ago (in 
1925) the B.B.C.'s first high -power transmitter for 
long -wave broadcasting -Daventry 5XX -was in- 
stalled there, to be followed two years later by the 
high -power medium -wave transmitter 5GB. In 
1932 the station was re- christened the Daventry 
Empire Station, following the installation of the 
transmitters -for broadcasting to the Empire on 

short waves. By 1937 the number of short -wave 
transmitters had increased to six, with a further 
increase to 11 by 1940, making Daventry at that 
time the B.B.C.'s most powerful short -wave broad- 
casting station. Meanwhile the long- and medium - 
wave services had been transferred to new and 
more powerful transmitters at Droitwich. 

The new Third Programme transmitter, which 
has been designed and manufactured by Marconi's 
Wireless Telegraph Co., Ltd., is in the building 
that originally housed the 5XX transmitter. It 
consists of two identical transmitter units which 
can work in parallel, each complete in itself and 
each capable of an unmodulated carrier output 
power of 100 killowatts. Thus the transmitter is 
capable of a power output of 200 kilowatts, but to 
conform with the Copenhagen Wavelength Plan the 
actual power used will be limited to 150 kilowatts. 
The two units are arranged in line with a cubicle 
between them for combining the individual outputs. - 
All the valves, including those in the output stage, 
are air - cooled -a new departure for a B.B.C. trans- 
mitter of this power and one that makes for easier 
maintenance and also lends itself well to remote 
control. Another feature of the transmitter is 
that all the valve filaments are supplied with alter- 
nating current, so that there is no rotating machinery, 
other than the air blowers, associated with it. A 
third feature, and one of particular interest, is 
that the transmitter is designed so that it will 
ultimately be possible to operate it from a remoto 
Point-from another building at Daventry or from 
Broadcasting House, London, for example -by 
means of signals sent over a single telephone channel 
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THIS receiver is the result of a good deal of 

experiment which was conducted with a 
view to obtaining a really serviceable circuit, 

yet one not unnecessarily complicated. Pentodes 
are used for R.F. and detector stages, with a 
tetrode for output. Due to the use of reaction, this 
combination was found to be in no way inferior to 
the popular four -valve superhet circuit as regards 
range and volume, though it does require an extra 
control knob. 

The frame aerial is situated in a shallow lid, the 
set being of the small " suitcase " type, and tests 
showed that signal pick -up was greater with this 
arrangement than when the frame windings have 
to be in close proximity to chassis, speaker, and 
other components. The use of a medium -wave 
frame with long -wave loading coil was tried, but this 
was abandoned because it provided much lower 
volume, on long waves, than the frame aerial 
wound for both wavebands. 

The receiver was built in a bakelite case offered 
as surplus by a stores whose advertisements have 

Summer 
A Compact Three -valve Re< 

By F. 

appeared in these pages, but an indication of 
dimensions have been given so that a suitable case 
can be constructed. A Drydex Drymax Type 501, 
or G.E.C. Type BB501, H.T. battery (67f volts) is 
used, with any 1 volt dry battery for filament 
supply. 

Further Circuit Details 
A gang condenser is not used for tuning frame - 

aerial and coil because it is difficult to make two 
windings so dissimilar in type gang correctly, so 
that loss of volume may result when a gang con- 
denser is used. The detector tuning condenser is 
most important, and the dial can be marked to 

indicate where stations are 
received. The small aerial 
tuning knob is simply turned 
for maximum volume, and 
this arrangement does permit 
of best results without diffi- 
culty. 

The rotary switch has three 
positions -1, " Off." 2, " Me- 
dium Waves." 3, " Long 
Waves." It is wired as shown 
in Fig. 6. This type of switch 
is easily obtainable, and the 
contact tags which are not 
required are disregarded. 

Automatic bias is obtained 
by the voltage drop across 
the 600 ohm resistor, and it 
must not be overlooked that 
the 50 itF condenser must be 
wired in the correct polarity, 
following the markings on it 
and Fig. 3. 

Speaker 
Trans fmr 

Wave change & 
On-Off Switch 

00051uF 
Detector Tuning 

0005 pF 
Reaction Condsr 

60005 p 
Aerial 7unin9 

1 

LT- shown on switch wiring H.7 -r H.T,t 
(See Fig. 2) 

Points marked M.C. are connections to metal chassis 

Fig. t. Above and below chassis wiring. 

Panel and Chassis 
The panel is cut from 3 -ply 

to the dimensions shown in 
Fig. 2. This fits flush in the 

COMPONENT LIS 

Three .0005 AF solid dielectric varia 
.0002, .01 and .5 pF fixed conde 

electrolytic bias condenser. 
600 ohm and 3 megohm i -watt resis 
Dual -range H.F. coil with primary 
Switch as specified. 
1 : 3 mu -metal ex- Service or si 

transformer. 
Three small knobs ; larger knob i 

Three B7G valvcholders. 1T4.1S5 
Min. speaker with midget battery 

former. 

TEP.M1.,.111111414=1.,.1W111414111M.1 r.0444 maw PORN. /01111.11.1111111 NIMI111.11M pamm ma. /0.111110.0, ANNI, ..1011111,,41 
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.,MIN04,r4, r1rr1.1141.11. r41111141rr.1111Kp,lo....,pmrr,... r , r r,.m.r,mmi 

1 -dry Portable 
'er with Self- contained Aerial 

RAYER 

case, leaving ample space at the back for batteries. 
The chassis is 6 in. by 2 1in., and is made from 20 
s.w.g. aluminium or similar material. It is 
secured to the panel by long bolts with lock nuts 
or sleeves so that the front edge of the chassis is 
about sin. or so from the panel. (This is necessary 
because the edge of the speaker projects below t io 

65,6" 

4 4 Detector 
Tuning 

44* .l. 

Reaction Aerial 
Tuning 

Fig. 2. Panel details. 

chassis.) The three tin. diameter holes necessary 
for the valveholders are cut, the variable condensers 
and speaker mounted on the panel, then panel and 
chassis bolted together. 

All wiring is shown in Fig. 1, and points 
marked MC are connected to the metal chassis by 
being secured under convenient nuts. Solid insu- 
lated wire of about 20 s.w g. is used throughout, 

condensers. 
5. 50µF 

reaction. 

it coupling 

pointer. 
1S4 valves. 

node trans- 

Lid 
7s xlla 

Cycle Lamp 
Battery 
1.5 volts 

Panel 
65;8x44 

Case 
7x6! x3 %Z 

Fig. 4.- General measurements of the case. 

ó7i2 
volts 

H.T Battery 

except for the battery leads, and three leads which 
go to the frame aerial. These aro of insulated flex. 
The two larger fixed condensers require to be uiado 
fast by metal clips bolted to the chassis. Joints 
or baro leads should not be allowed to 'touch tho 
unused tags on the valveholders, as these provido 
alternative connections to the electrodes, and a 
short could be caused. The socket connections are 
different for each valve type, except for filaments, 
whicl are brought out to the pins forming number 
one a id number seven of the semicircle. 

The Frame Aerial 
This is wound as 

illustrated in Fig. 
5, enamelled wire 
being used. The 
smaller section has 
turns sido by side, 
but the turns in 
tho larger section 
will noel to bo in 
a pile. Tho ex- 
manufacturer's 
containing case 
unentioned has a 
shaped bakelito 
former which fits 
in the lid, and the 
aerial is wound on 
this. Small bolts 
(6 or 8 B.A.) are 
used at points A, B 
and C. Tho end of 
the 34 s.w.g. wire is 

1.1u111.u.10uun4rtur 11111111.u01.11.u1ouu11M.u110,r_u411MuINIMI N1 1un1 r. 11. /IMI/ uou11u>411n.! p 

Fig. 3.- Theoretical circuit. 
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koldered to bolt C, the head .covered with tape, and 
the 60 turns wound. on. The end of this winding 
is then soldered at B, together with the beginning 
of the 23 turn winding, which is concluded at A. At 

A B C 

Ifffl 

. Top Edge 

F r a m e 6 x 6!2 

Edge near hinges 
J° 

To Set 
A B C 

L \ 
23 Turns 
32 SWG, 

60 Turns 
34 SWG. 

e 

Fig. 5. -Frame aerial details. 

least ¡in. free space should be left between the 
two aerial sections, and both sections must be 
wound in the same direction. 

Fitting and Operating 
The frame aerial is inserted in the lid and attached 

by long, thin screws at the corners. The receiver 
fits flush at the front of the case, and the three flex 
leads should be attached to their respective points 
on the frame. A convenient type of H.T. battery 
has been quoted. For L.T. any 1.5 volt battery can 
be used. A twin -cell cycle lamp battery, with cells 

Chassis 

Fig. 6. Details of wiring 

of the combined on /off and 
I O U 

wavechange switch. \\ Q` 
To onag ̀  Tow«.........._..... 

. ............................._ Frame on Co,! o 
t 

LT 

connected in parallel, will be found to have a 
long period of life. 

Both tuning knobs are turned approximately 
together, and adjusted for maximum volume.. 
Reaction is used to build up the signals obtained 
from the weaker stations. The frame aerial is 
directive in the usual way, so that the receiver may 
need turning for maximum volume from any 
particular station. Local stations, however, 
should be received at ample volume without atten- 
tion to this point. 

B.B.C. Festival Plans 
AS we go to press, details have been released of the 

plans made for the Festival period on the Light, 
Home and Third programmes. In general these 

will cater for the normal public -not the visitor. 
Some programmes have ahieady been specially 
written, whilst others are to be prepared to a given 
formula. On the Light Programme, for instance, there 
will be special dance -music programmes augmented 
by artists each week, and specialised programmes in 
these series such as " Tuneful Twenties," cabarets, 
etc. On the Home Programme, a fortnightly series 
of " Music Hall programmes will be built round 
Kenneth Horne and Richard Murdoch, and this 
programme will alternate with a Festival Parade 
programme featuring Ben Lyon and Bebe Daniels. 
Guest artists will complete these programmes. 

Outside Broadcasts 
Many elaborato outside broadcasts have been 

provisionally arranged, starting from the opening 
ceremony, and highlights of these will be a helicopter 
flight from London to Birmingham and an 
Ambassador flight from London to Paris. Visits 
will be paid to the Port of London, Royal 
Observatory, Tower of London, British Museum, etc. 

Although they are going to Australia, those 
incomparable script -writers, Muir and Norden. 
have been asked to produce something special, and 
their script will have to be left with the B.B.C., and 
at the time of writing no details are available as to 
the form the programme will take. 

Some of the musical feasts are : 

Menuhin, Philharmonia Orchestra, Kubelik (Royal 
Albert Hall), on May 9th. 

R.P.O., Stokowski (Royal Albert Hall), on 
May 16th. 

Hallé Orchestra, Barbirolli (Royal Festival Hall), 
on May 25th. 

B.B.C. S.O., Beecham (studio), on May 27th. 
B.B.C. S.O., Sargent, Berlioz Mass, on June 5th. 
L.P.O., de Sahata (Royal Festival Hall), on 

June 13th. 
B.B.C. S.O., Beecham, Arrau (studio), on 

Juno 20th. 
L.S.O., Sargent, at Norwich, on June 27th. 
R.P.O., Beecham, opening concert at Colston 

Hall, on July 9th. 
L.S.O., Sargent, at Cheltenham, on July 11th. 
Boyd -Neel Orchestra, Bach B minor Mass (studio), 

on July 18th. 
A weekly Cathedral Music series will come from : 

York Minster ; Durham ; Westminster Abbey ; 

Worcester ; Canterbury ; King's, Cambridge ; 

St. Paul's ; St. George's, Windsor ; Purcell Concert, 
Westminster Abbey. 

REFRESHER COURSE IN MATHEMATICS 
8/6, by post 9/- 4th Edition By F. J. CAMM 

From : GEORGE NEWNES LTD. 
Tower House, Southampton Street, Strand, W.C.2 
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Control in -Unit Construct ión 
A Useful Relay- operated Installation 

By T. H. ROBINSON, B.Sc. 

THE recent article by Mr. W. J. Delaney in the 
February issue on the return to popularity 
of unit construction, has prompted the 

writer to offer these notes on a method of control 
devised for his own use. 

The disadvantage of power being continuously 
consumed by muted units when not in use is obvious, 

Power 
Pack 

Amplifier 
H. 

Heater Line 

1? 

oG Contro/ 
Swich 

T 

Television 
Sound 
Unit 

/00Kí1 

Fig. i.- General arrangement of the switching 
circuits. 

as apart from waste, the life of such components 
as valves will of necessity be shortened. 

Power Switching 
The main difficulty in switching power pack 

outputs to different units is the comparatively 
heavy current in the valve heater circuits, which 
precludes the use of ordinary wafer switches. 
Suitable ganged switches are both cumbersome and 
rare. 

The system to be described controls the " sound " 
side of a combined television -radiogram, and is 
shown broadly in Fig: 1. A separate power supply 
is provided for the vision units. 

A mains switch controls the sound power pack 
which feeds H.T. and heater current directly to the 
second unit, the amplifier. 

H.T. positive from the power pack is connected 
also to the moving contact in a 3 -way wafer switch 
and thence to the radio -feeder, the television 
sound unit, or the third contact which is blank 
and represents the gramophone position. 

Contacts 1 and 2 are also connected to the coils 
of two 25,000 -ohm relays wired in series with a 
100,000 -ohm 1 -watt resistance to earth, which is 
the common H.T. negative return. These relays 
are easily obtained on the surplus market, and work 
very satisfactorily under the above conditions, 
where with an H.T. voltage of 275 the current is 
just o'ver 2 mA. 

The heater supply from the power pack is also 
led directly to the amplifier, and also to one of the 

heavy -duty " make " contacts on each relay, which 
when closed completes the circuit to the appropriate 
unit. An earth return is provided. 

Signal Switching 
The sliding contact on a second bank in the 

control wafer switch is connected by means of a 
screened co -axial cable to the amplifier input via a. 
common volume control. The three stud contaw t,, 
of the switch are taken, also in screened cable, to 
the outputs from the appropriate units : radio, 
television or gramophone pick -up. 

Tell -tale Light 
The relays used have various contacts including 

some which break on closing, and an added em embellish- 
ment-not shown in Fig. 1 for clarity -is illustrated 
in Fig. 2. 

A single warning light is wired in the heater hue 
from the power pack, in series with a " break " 
contact in both relays. When the control is ,,et, 
to Cram., the light remains on'; when turned to 
Radio or Tele., the light goes out. 

In addition to the useful advice that all is well 
with the control system, there is something rather 
satisfying in the behaviour of this light. With 
the control set to " R," for example, upon switching 
on the set from cold the lamp at first lights up, 
then when the power pack warms up in about 15 
seconds the relay is heard to click, the warning 
light goes out, and the dial lights come. on instead. 
When switched to " T," no distracting lights 
appear. 

There is a further quite accidental feature worthy 
of note. Purely for convenience in making connec- 
tions, a couple of 2 ,uF. Mansbridgo condensers 
were used in place of junction boxes on the H.T. 
lines between control switch and relays, as shown 
in Fig. 2. With the set warmed up, upon switching 
from " R " or " T " to " G," an interval of just over 
a second elapses before the relay opens and the 
warning light appears. This is due to the charge 
in the Mansbridgo condenser supplying both unit 
and relay. 

This time lag can be a useful indication as to the 
condition of decoupling condensers, etc., in the 
units, and some time ago its absence when changing 

ro Heater 
Line 

A--e 
7e To 

Switch ^' Switch 
and mm and 

Pp R'Unit mm' r'Unit 

R 'Re /ay 

Fig. 2.- Wiring of the relays. 

Warntq 
Light 

T Re/ay 
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from " R " to " G " led to investigations in the 
radio- feeder and the discovery of a leaking electro- 
lytic condenser in process of breaking down. 

High- tension Regulation 
It might be thought that by reducing H.T. 

current consumption by switching off unite, the 
voltage would rise and threaten a large number of 
condensers. The heaviest load, however,, is the 
amplifier which is in operation continuously, 
and with a power pack of reasonably good regula- 
tion, the voltage variation will not be significant. 

Constructional Points 
In the writer's apparatus the control switch is 

mounted in a small earthed metal box to avoid 
hum pick -up, with the signal leads brought in by 
co -axial cable ; the screening being securely 

soldered to the box at 'points of entry. These 
leads terminate at the units with co -axial plugs 
and sockets.. 

Power leads from the relays join up with wires 
from the units at Mansbridge condensers acting as 
junction boxes, the nuts on the condensers being 
replaced by round terminal heads. 

Earth connections are made from brass terminals 
on the chassis of each unit to copper braid tacked 
around the inside of the cabinet. 

Each unit can, therefore, be speedily released 
for removal. 

Reliability 
In conclusion, it may be stated that the system 

as described has been in operation without a hitch 
for over two years. and it is hoped that it may be of 
interest to any reader contemplating the construc- 
tion of a combined instrument on the unit principle. 

Short-Wave Topics 
File for Puture Reference 
THEORETICAL diagrams, official manuals and 

bench -wiring diagrams are well worth the out- 
lay for filing, in case of future need. They may 
not always be available. Owing to the changing 
fancies of the amateur, an HRO or AR88 may 
come your way at some future date and tit a 
reasonable price. 

The R1155 
One of the most popular and most widely used 

of ex- Service receivers is the R1155. In the first 
place there were large quantities available, and 
in recent years the price asked may be considered 
as most. reasonable. 

Do not, however, imagine that all models of a 
particular receiver including the 1155 are alike 
so far as performance is concerned. 

Some variation is to be expected. Unless one 
has to hand a model which has recently been 
realigned and- is known to be up to standard in 
every respect, there exists a certain element of 
doubt. 

The general opinion among amateurs is it.hat 
the-noise level of the R1155 is rather high. There 
are a few simple ways in which this can be improved. 
In discussing these it should be remembered that 
we have in mind the 1155 as it stands, unmodified, 
and for use with headphones. 

Replace the latter, if of the magnetic type, 
with a pair of the HS33 moving -coil typo. In 
addition, add an audio filter and a tone control. 
Instead of the combined volume control use separate 
units. Try the effect of using the built -in filter 
and external audio filter together, when noise 
level on the amateur bands is high. 

These are refinements which can be added with 
but little trouble. As a loudspeaker receiver with 
a 6V6 output stage the 1155 will hold its own as a 
world -wide short -wave broadcast receiver and 
provide moro volume than can`be reasonably used 
in the average living -room. It is capable of over- 
loading a loin. MC speaker on American and other 
transmissions. 

On the score of reliability with personal experi- 
ence as a guide it is reliability itself. 

The 1224A Receiver 
This popular ex- Service receiver is used in con- 

siderable numbers. The pity is that it does not 
covet from 13 metres up to the 160 metres band. 
A regular reader some time ago experienced diffi- 
culty in adding an additional range. This was 
due to the fact that he had been misled as to the 
frequency of the I.F. transformers. These are not 
465 ke;s. Please noto that the correct I.F. is 
470 ke!s. and this may save similar trouble being 
experienced by those who wish to carry out like 
modification. 

The R1120 Receiver 
In a previous paragraph I mentioned the R1139. 

The R1120 is another version of the former. Both 
models are to hand. Future plans cover certain 
experiments using the R1120 as a basis in 
addition to other work. What the final results 

*will prove remains to be seen. If worth while, a 
separate article will be devoted to them. 

Time nowadays is the limiting factor and no 
definite date can be given. ' Letters received from 
readers indicate that there exists an urge to experi- 
ment. Short -wave receiver construction is on the 
increase, as distinct from specialised listening 
with the aid of commercially- produced receivers. 

Of Interest to Licensed Amateurs 
There appears to be some doubt so far as ex- 

Service transmitters and transmitter -receivers are 
concerned as to which types can be used for amateur 
transmission by licensed amateurs. The writer, 
for instance, was informed by another amateur 
that it was forbidden to use the TR9 transmitter- 
receiver. 

This is incorrect. In reply to an inquiry 
addressed to the Chief Engineer of the G.P.O. I 
am informed that provided that the apparatus 
referred to meets the requirements of the conditions 
of the amateur licence, a summary of which was 
enclosed, it can be used. 

Readers who are prospective licensed amateurs 
and are in doubt should write for a summary of 
the Amateur Transmitting Licence, and if the use 
of ex- Service equipment is contemplated, give full 
details. This will avoid disappointment, also the 
chance of being misled. A. W. MANN. 
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Detectors for F.M. 
Circuit Arrangements for Use in Receivers for Frequency Modu aced Transmissions 

By THE EXPERIMENTERS 

INFORMATION which has recently been given 
in the Press, of the B.B.C. F.M. station at 
Wrotham, gave indications that an extension 

of this method of broadcasting is being considered. 
Many radio enthusiasts in the south are already 
receiving these experimental broadcasts, and others 
may be expected to build receivers if F.M. trans- 
missions are put out in their areas. One of the chief 
fundamental differences between A.M. and F.M. 
receiving technique is the method of detection of 
the R.F. signal which is employed. The remainder 
of an F.M. receiver is fairly readily understood, but 
to an experimenter coming fresh from A.M. recep- 
tion the detector (or discriminator as it is usually 

Fig. I.-F.M. 

T 

AF 
Ocitput 

R2 

discriminator schematic. 

known in F.M. receivers) may appear puzzling. 
This article will describe the conventional standard 
F.M. discriminator and also a new type of detector 
which has recently been introduced in the U.S.A. 

F.M. Discriminator 
Fig. 1 shows a conventional F.M. discriminator 

stage. It will be seen to consist of two diodo 
rectifiers connected so that the D.C. potentials 
across their respective load resistors are subtractive. 
These voltages (across RI and X12) are proportional 
to the A.C. voltages applied to the diodes. Ll and 
L2 form an interstage coupling transformer tuned 
to the carrier frequency. The R.F. voltage Ea 
across the primary of this transformer induces a 
voltage (Eb + Ec) across the secondary which is 
fed to the diodes as shown. Hence the effective 
R.F. voltage on the anode of diode Dl is (Ea + Eb). 
The addition is vectorial as shown in Fig. 2. Fig. 2a 
shows the case when the frequency of the voltage 
applied from tho limiter is equal to the resonant 
frequency of the discriminator tuned circuit. Tho 
voltages Eb and Ec induced in the two halves of 
the discriminator coil are each 90 deg. out of phase 
with the voltage in the primary and hence the 
resultant voltages El and E2 fed to the diodes are 
also equal. The rectified voltages will therefore be 
equal and since the output connections of the diodes 

are opposed no voltage will appear at the audio 
output terminals. 

When the R.F. input frequency increases during 
a half cycle of modulation the phase relationship 
between Ea, Eb and Ec will change to sane con- 
dition such as that shown in Fig. 2h, from which 
it will be seen that E2, the vector sum of the voltages 
applied to diodo D2, exceeds El, the vector stun of 
the voltages applied to diode Dl, and hence a higher 
rectified voltage will be developed across R2 than 
across R1. This difference in voltage will appear 
as a negative voltage in the discriminator output. 
Fig. 2e shows the condition when the input fre- 
quency decreases to less than the resonant frequency 
of the discriminator tamed circuit. This coudition 
produces a positive voltage in the discriminator 
output. The important points to remember are 
that the output voltage is proportional to the 
difference in the voltages applied to the two diodes, 
and this difference is in its turn proportional to 
the frequency swing of the input signal. 

A serious disadvantage of this type of F.M. dis- 
criminator is that it also responds to A.M. Con- 
sidering Fig. 2c again, A.M. present in the input, 
signal would result in the voltage applied to the 
discriminator being increased or decreased in 
amplitude. An increase in voltage, for instance, 
would increase all the vectors in the diagram pro- 
portionately. The effect would be as though the 
whole diagram were enlarged photographically. 
Thus while the phase - relationships would remains 
the same, El would increase more than E2. Thus 
A.M. signals would be rectified and passed an to the 
audio amplifier, so causing distortion in the output. 
In order to eliminate the effect of A.M., discrimina- 
tors of this type are usually preceded by limiter 
stages which remove most of the A.M. It will ho 
remarked, however, that inherently the KM. dis- 
criminator described is not capable of rejecting 
A.M. signals, except twice per cyclo at the instant~ 
when the input frequency is exactly equal to the 
resonant frequency of tho discriminator tuned 
circuit. 

It will be observed that although the effect of an 
increase in signal amplitude was to increase the 
difference in the voltages El and E2 the' ratio of 
E1 to E2 remained constant. Hence it is apparent 

(a) (b) 

Fig. 2.- Vector diagram. 

(c) 
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that an F.M. detector which would respond only 
to changes in this ratio would be unaffected by 
A.M. Such an F.M. detector, known as a ratio 
detector, will now be described. 

Ratio Detector 
A simplified schematic of the circuit is given in 

Fig. 3. It will be seen that the input circuit is the 
same as for the discriminator. Diode Dl, diode D2 
and R3 form a series circuit fed by the A.Ç. voltage 
across L2. Since the diodes are in series they will 
be conductive during the same half cycle, and the 
rectified current through R3 will cause a negative 

Fig. 3. -Ratio detector schematic. 

potential to appear at the anode óf diode Dl. The 
time constant of R3, C6 is usually of the order of 
0.2 second so that this negative potential will 
remain constant even at the lowest audio frequencies 
to be reproduced. C3 will be charged by the rectified 
current through diode Dl to a voltage represented 
by El, Fig. 2e, and C4 to a voltage represented 
by F2. These voltages are additive, since the diodes 
are in series, and are equal in sum to the constant 
potential across R3. The ratio of these voltages 
will varv'at A.F.. and the potential of the junction 
of C3 and C4 will vary with the modulation voltage 
when an F.M. signal is applied to the input of the 
detector. Hence the rectified audio signal is ex- 
tracted at this point and fed to the A.F. amplifier. 
Amplitude modulation is rejected by such a 
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detector by virtue of the large time constant of R3 
and C6. The constant voltage across CO acts as a 
stabilizing voltage. 

The time constant of R3, CO is not too high 
however to prevent mean changes in carrier level 
from appearing as changes in voltage across R3. 
Thus the voltage across R3 is proportional to the 
mean value of the received signal strength and may 
be used as an A.V.C. voltage. 

Since the ratio detector is not affected by'A.M. 
signals it is unnecessary to use limiter stages and 
consequently the number of tubes in the receiver 
for the saine output can be reduced. Also since it is 

f /500 f) AVG 

Last 
IF 

330 
PF T 

Fig. 4.- Typical ratio detec 

8fIP 

/0000 
3.9K O39K0 

002 AF 
NF T Output 

detector circuit. 

not necessary to work at a minimum carrier level 
in order to saturate the limiter stages for noise 
attenuation it is. possible to detect much weaker 
carriers. 

Practical Arrangement 
A practical ratio detector circuit as used in a 

present -day F.M. receiver is shown in Fig. 4. It will 
be noticed that the two diodes have been combined 
in a single valve, which may be of the type 6AL5 
or 6H6. 

In order to improve the overall sensitivity a form, 
of impedance matching is used between the high 
impedance of the driver pentode and the relatively 
low impedance reflected by the diodes. 

Jet Aircraft Radio at the 
Festival 

AREPLICA of the cockpit of the " Comet "- 
the world's first jet airliner- showing its 

complete Marconi wireless communication and 
navigational aid equipment, will be exhibited in the 
Transport Pavilion, at the South Bank Exhibition 
of the Festival of Britain. 

This Pavilion houses not only exhibits of great 
historical value, showing the development of trans- 
port and communications, but also some of the most 
up -to -date equipment. 

The " Comet " equipment consists of two high - 
power high -frequency transmitters, two high- and 
medium- frequency high -discrimination receivers, 
and two automatic direction finders. Voltage 
regulators for this installation are also of Marconi 
design and manufacture. 

The " Comet " is also fitted with Marconi 
" suppressed " aerials ; aerials which do not 
protrude above the skin of the aircraft but which 
are built into the structure as an integral part of 
aerodynamic design. 

One of the greatest aeronautical advances of to- 
day is embodied in this new technique which also 
embraces the loop aerials associated with the 
automatic direction finder. 

All that is necessary to navigate accurately with 
the automatic direction finder is for one member 
of a crew to tune the receiver to any transmitting 
station. Bearings of that station can then be read 
off, continuously and instantaneously, by members 
of the crew. Repeater bearing indicators and 
receiver control boxes can be installed and repeated 
at any crew position. 

Visitors to the Festival will thus be able to see 
a vital part of one of the world's greatest 
aircraft. 
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AUDIGRAPH DEMONSTRATE 

L!I"AMSA' 
RECORDING EQUIPMENT AT 

THE BRITISH SOUND RECORDING 
ASSOCIATION EXHIBITION 

Waldorf Hotel Aldwych London, W.C.2. 
May 19th & 20th 

VISIT OUR STAND AND SEE OUR 
RANGE OF RECORD, PLAYBACK AND 
ERASE HEADS, AMPLIFIERS, TAPE 
MECHANISMS, OSCILLATOR COILS 

AND UNITS, etc. 

E.M.I. On Standard 
TAPE G.E.C. WIRE ¡, & I Hour 

DUREX Spools 
in 5" 7" & II" Spools 

Constructors Envelopes & Books. 

Write for our latest Price List. 

al::_ - :,,: n::-::;._--- 

val<GR PB 

De7:. MRS, 74, Great Hampton Street, Hoc'tley, Birmingham, 13. 

Reception for 
ate connoisseur 

THE RC 
TUNING UNIT 
The RC Tuning Unit is a 

highly sensitive, attrac- 
tive- looking, 3 -waveband, 
4 -valve unit employing 
an RF Stage on all bands. 
It brings in Continental 
stations, short - wave 
signals and the BBC Thitd Programme with remarkable 
fidelity, even in difficult areas. A switch perniitssuperhe: 
or high quality TRF performance from local stations. 
Price f 18.128 (Inc. P.T.). Guaranteed 2 Years. 
30 -PAGE ILLUSTRATED CATALOGUE 
of Amplifiers, Tuning Units, Speaker Chambers, etc. 

* Write for YOUR copy TODAY I 

PHONE 
WEStern 

3350 

Ìrd 
AMPLIFIERS 

1 _// 
181, KENSINGTON HIGH ST., LONDON, W.8 

ISALFSI LTD 

WoIFi 
DÉR 

SPEED 

Built to increase output 
costs over the whole field 

from fine instrument 
industrial soldering. 

solderguns 

outstanding 

and cut 

of soldering 

work to heavy 

Only Wolf 
have all these 

advantages. 

CHOICE OF 5 N;ODELS 

TYPE 21 

TYPE 21 

TYPE 31 

TYPE 71 
PE SI 

OFF -STRAIGHT EASY -GRIP HANDLE 

PERFECT CONTROL QUICKER HEAT UP 

LOCALISED HEAT LOW CURRENT 

CONSUMPTION MAINTAINS CORRECT 

HEATA MODEL FOR EVERY PURPOSE 

Wolf 
SOLDERGUNS 

7k Obtainable from all leading 
teal merchants and factors. 

1/ry4VE .OU Y`TTR / /ED 

SOLDERING? 
TYPE 51 

I Win new 
efficiency and 

economy with 
Wolf Automatic Solder - 
gun. Its auto -feed, trigger 
solder -feed action and 
perfect balance make it 
indispensable to all 
modern. assembly. 

WOLF ELECTRIC TOOLS LIMITED PIONEER WORKS 
HANGER LANE LONDON W.5 Telephone: PERIVALE 5631 -4 
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the Telesonic 
eceiver 

A Special Army Unit which Forms the Basis of a Useful Amplifier 

By A. COMFORT 

THE telesonic receivers which have been 
available at surplus stores during the last 
year are small, versatile battery amplifiers, 

containing four Hivac midget triodes. They were 
intended as wireless telephones picking up radiated 
audio directly through the coil wound on the case, 
or through a plug -in pick -up coil. Similar instru- 
ments are used by television floor- managers to 
maintain contact with the producer unhampered 
by trailing leads. 

Several amateurs have successfully modified 
these amplifiers as deaf -aids, midget receivers or 
gramophone amplifiers -a recent press photograph 
showed one serving as a bicycle radio, although 
cycling in headphones is not an advisable practice. 
The output valve (I-Iivac XP) has a recommended 
-anode voltage of 45. but will operate successfully 
at about 70 volts, and will drive a sizeable 3 -ohm 
speaker. the transformer primary being plugged 
into the phone jack in place of the high- resistance 
headset. 

Circuit 
The basic circuit of the unmodified amplifier 

is shown in Fig. 1. The signal is conveyed to the 
grid of VI through a transformer. The gain control 
operates between the anode of this stage and the 
grid of the next. VI is mounted in a special non- 
microphonic valveholder and screened from the 
remainder of the receiver by a metal partition - 
the chassis is connected to L.T. positive. 

Modifications 
Several types of modification are clearly possible. 

If the set is to be used as a personal receiver, one 
can either use VI as the detector, followed by three 
L.F. stages, or as an R.F. amplifier drawing its 
signal from a suitable frame 
aerial, with V2 as detector 
The first course has the ad 
vantage that it involves very 
little meddling with the 
existing circuit, which is 
very compact and cannot 
be reached without dismant- 
ling the chassis. Some exper- 
imenters may prefer to keep 
the amplifier intact, so that 
it can be used for a variety 
of purposes. If this is to 
be done, the addition of a 
single tuned circuit of high 
Q on the grid side of VI is 
easy, and involves no irre- 
vocable change in the rest 
of the instrument. There is 
room at the side of the L T 
battery for tuning or tuning 
and reaction condensers of 

ES. 

the bakelite dielectric type. To do this, remove 
the pick -up wire and the front of the case, take 
the chassis out by unscrewing the knurled 
knob, remove the fixing- screws and unsolder 
the transformer. This makes room for the 
tuning coil. A lead- is attached to the anode 
pin of the socket of VI to provide feedback, the 
grid lead is located, and the gridleak and con- 
denser mounted on the panel behind the valve. 
The anode is decoupled for R.F. to ground through 
20 ED and about 100 pF. If it is desired to 
increase the coupling condenser Cx, extra capacity 
can -conveniently be added between the anode end 
of the reaction coil and the tagboard separating 
VI and V2, where the leads to the gain control 
are brought out under a locking strip of paxolin. 
The gain control itself and the on -off switch incor- 
porated in it are left untouched, but the jack 
marked " coil pickup " is replaced by an aerial 
socket, after disconnecting the lead to the feed - 

through point which originally carried one end 
of the case -wound coil. The modified circuit is 
shown in Fig. 2. A Denco green series coil has a 
" Q " high enough to provide clean separation of 
Home, Light and European services in the London 
area. A preset condenser for reaction can bo 
used -instead of a larger variable if preferred. 

Tone Control 
If midget H.T. batteries are used, a midget 

speaker can be accommodated in the battery com- 
partment., though a bin. or larger speaker will give 
both better tone and greater volume -with smaller 
speakers, a condenser of about .02 1iF across the 
primary of the output transformer serves as a top 
cut should the tone be shrill. 

>O 

Coil a 
Pick -up 
Jack Gain 

Control, -b 
Ganged 
With 

LT On-Off 
Switch 

Fig. .- Circuit of the Telesonic receiver before modification. 
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Portable 
Modified in this way, and with a 4ft. rod aerial, 

the instrument makes a receiver which can be 
carried about while in use, although, with the 

NTt 

To Gain 
g Control 

Cx 

Ll La L3 Denco GREEN Coil 

Fig. 2. Detai's of the first stage. 

coupling shown, tuning and volume will vary with 
aerial constants and body capacity. An efficient 
earth greatly improves performance. Other ama- 

T A 

teurs may care to try other coils outside the broad- 
cast band. If a really light and compact receiver 
is wanted, it is better to strip the existing instru- 
ment and rebuild it with separate valvoholders on a 

Gain Jack For Pick -Up Coil 
Control,. 

Transformer 

--Ta9 Board Leads 
To Gain Control, 
On -Off Switch, 
Pick -Up Co.° & 

Transformer 

(Position Varies 
In Various Units) 

Fig. 3.- Layout -Ist stage of intact unit. 

small aluminium chassis, housed in a wooden case 
or within the cabinet of a small extension speaker, 
converting it into an independent receiver. At 
prices in the neighbourhood of 35s., the unit pro- 
vides a good experimenter's bargain. 

E NOTES 
Ekco " Festival " Model Receiver 

ANEW Ekco receiver which has been accepted 
in its prototype form as an exhibit in the 

Festival of Britain is shown below. This is a pre - 
tuned four -station receiver designed for quality 
reproduction, but with an extension of the wave - 
range coverage giving a better choice of stations 
in certain parts of the country. The receiver has 
a built -in aerial and is provided with pick -up 
sockets. Designed for A.C. mains operation only, 
the price is £17 5s. 2d., plus purchase tax. 

The " Festival" 4- station pre -tuned Ekco receiver. 

H.M.V. Record- player 
CERTAIN recent H.M.V. receivers are provided 

with sockets for use with a record- player, and 
a special unit has been produced which is highly 
suitable for the purpose. This is a fully automatic 

H.M.V. Record - player. 

unit handling up to eight loin. or 12in. records (not 
mixed), and is fitted with the latest H.M.V. light- 
weight pick -up. This has a unique mounting and 
gives a wide frequency response with low needle- 
point 'pressure, thus giving minimum record and 
needle wear. There is a Normal /Extended rango 
switch to ensure best possible results from all 
types of records, and a switch enables the automatic 
mechanism to be cut out for .manual operation of 
single records. Price £16 2s. 4d., plus purchase tax. 
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For the Transmitter 

a 7T-Sect.ion 
An Arrangement 
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72etwoitk 
for Feeding R.F. Power from Low- or Medium -power Transmitter to a 

Radiating Aerial 

By H. SASSON 

THE question of correct coupling of a final 
amplifier to an aerial system is one that 
often gives the newcomer some trouble. 

The construction and adjustment of a two -stage 
transmitter is a relatively straightforward matter, 
'but that of a satisfactory impedance matching 
aerial coupler is not. The whole subject of aerials 
and transmission lines bewilders and mystifies 
the newcomer to amateur radio far more than it 
need do -at least until he has grasped the essential 
theory of impedance matching and subjects allied 
to R.F. tránsmission. 

The circuit it is proposed to discuss is one that 
permits efficient matching to a variety of aerial sys- 
tems fed with a single -line transmission lino. It 
also acts as the resonant output tank circuit. 

Whereas the best aerial available should naturally 
be used, the output circuit provides a means of 
feeding power into a random length of wire whose 
overall length is not necessarily, though preferably 
should be, a multiple of a half -wavelength at the 
transmitting frequency. 

It is not proposed to enter into a mathematical 
treatment of the behaviour of filters in general and 
rt- section matching networks in particular, as that 
would be beyond the scope of this article, which is 
intended to be primarily of a practical nature. 

With a circuit of-this nature it is advisable to 
incorporate the unit on the chassis of the trans- 

' mitter proper in the interests of short " hot " 
anode leads, and the two condenser controls can 
well be brought out to the front panel. 

The changing of coils can be achieved by using 
conventional plug -in coils, or else, as the moro 
ambitious would prefer, a coil switching arrange- 
ment. 

Coil inductance values are given for the 80, 40 and 
20 meter amateur bands ; if ll-in. diameter coil 
forms are not available, ones of a different diameter 
within reason may be used provided a correction 
is made to the number of turns to allow for the 
change in that dimension. An optimum coil lias 
its length equal to its diameter, so it is best to 
avoid making long coils of small diameter, and, to 
a lesser degree, coils of large diameter consisting 
of very few turns. 

Operation and Procedure for Adjusting the Matching 
Network 

The transmitter should first be tuned up with 
no aerial connected to the output terminaL The 
anode current meter or dial lamp, whichever is 
fitted, should indicate a relatively high current 
consumption by the final amplifier. Ca is set to 
about half of maximum capacity, and C2 varied 
until the current meter or dial lamp registers a 
dip in current consumption. 1f no dip is observed 

another setting of C3 should be tried and the proced- 
ure repeated. When the dip is found, the aerial may 
be connected up and the tuning sequence gone 
through once again, but more carefully, as the 
dip will not be as pronounced as before ; when the 

M- 100mA, meter 
or dial /amp. 

C, = O.00IpF mica. 
C2 C3 = 250 pF 

variable 
C4= 0.0 /pF paper, 
L = See table 

Waveband Wire Gauge Turns Coil Oiam. Coil Length 

80 20 dm. 32 /l1 c lose wound 

40 20 enam. 20 /r Ike 
20 /8 enam. IO /i2 /' 

Circuit of the Aerial Matching Unit. 

final amplifier is correctly loaded it should be only 
just noticeable. The point at which the loading is 
optimum may be found by trying several settings 
of Ca and rotating C2 through its range for each 
one. When nearing the critical point, Ca should be 
adjusted in smaller steps till that point is reached. 

In the case of certain aerials it may be necessary 
to short -circuit a few turns on L in order to obtain 
maximum loading, especially on 3.5 Mefs with the 
80 meter coil plugged in. 

The final amplifier can be a 6L6, 6V6 or a similar 
receiving output pentodo or beam tetrode if a 
lower power transmitting type valve is not avail- 
able or desirable. 

NEWNES' RADIO ENGINEER'S 
POCKET BOOK 

By F. J. CAMM 
5/ -, or by post 5/6 

Obtainable from booksellers, or by post from 
George Newnes, Ltd. (Book Dept.), Tower House, 

Southampton Street, Strand, W.C.2. 
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THE It IJ iii 
WC)BBULATO R 

MODEL 269A 

The first self- contained electronic instrument provtdin, 
visual alignment facilities for television reczivers. 
Simple, compact and efficient -its use will sale many 
hours of valuable time in the service department. 
FEATURES 

CARRIER FREQUENCY. S -70 Mc /s. 
10 -140 Mc /s (on 2nd harmonic). 

BANDWIDTH. 0 -5 Mc /s total. 
0 -10 Mc /s (on 2nd harmonic). 

SWEEP FREQUENCY. 50 c.p.s. sinusoidal 
return trace blacked out automatically. 

OUTPUT. Adjustable from 0 -IO mV. approx. 
Fixed and variable attenuators are fitted. 
Output impedance 75 ohms. 

EARLY DELIVERY 
Please write /or further details and information 
on other WINDSOR and TAYLOR - products. 

TAYLOR ELECTRICAL INSTRUMENTS LTD. 
419/424 MONTROSE AVENUE, SLOUGH, BUCKS 
Telephone : SLOUGH 21381 (4 lines). 'Grams & Cables : Taylins, Slough 

WINDSOR 
Awe" TAYLOR 

/3estinrt 
T E S T E Q U I P M E N T 

lei6h fdelty 
M I C R O P I T O N E E S 

FOR PUBLIC ADDRESS, RECORDINGS, 
AMATEUR RADIO TRANSMITTERS 

TYPE MIC 22 

TYPE MIC 16 

Incorporates the Acos "Filtercel" insert giving 
extreme sensitivity and high fidelity. Response 
substantially flat from 40-6,000 cps. Vibration - 
and shock -proof. Not affected by low- frequency 
wind noises. Two alternative mountings avail- 
able as illustrated (MIC 22 -2 and MIC 22 -1). 

Price E6 6s. Od. (either model). 

Incorporates the Acos Floating Crystal Sound 
Cell giving a response substantially flat from 
30- 10,000 cps. Unaffected by vibration, shock 
and low- frequency wind noise. Alternative 
mountings as shown (MIC 16 -2 and M1C 16 -1). 

Price £12 Its. Od. (either model). 

COSMOCORD LTD., ENFIELD, MIDDLESEX. 

SUCCESS? 
Never before has such a vast field of opportunity been open 
to the technically minded. Because we can call on the 
unique experience of the great E.M.I. Group 
( "H.M.V. ", Marconiphone, etc.), our courses are 
based on the needs of modern industry. Let us help 
you to take advantage of the great demand for 
technicians in Radio, Television and all branches of 
Engineering. Take the first step NOW ! r - -- FILL IN FOR FREE BROCHURE - - -n 
I Mark the subject(s) which interest you, 

and post (without obligation) :- 
E.M.1 INSTITUTES, Dept. 155, 10, Pembridge Sq., London, W.2 

Radio Aeronautical Eng.ProductionEng.l 
Television DraughtsmanshipMatric I 

Electrical Eng. Mechanical Eng. Civil Service 

( Other Subjects 

NAME 

ADDRESS 

(BLOCK CAPITALS) 

E.M.I. INSTITUTES -The only Postal College which is part of a 
erect Industry. 

1.25 
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" DEMOBBED 

VALVES" 
MANUAL 

2/9 
Post free 

giving EqulPa- 
lents of British 
a n d American 
service Types 
and Cross Refer- 
ence of Commer- 
cial Types, with 
an Appendix of 
B.V.A. Equiva- 
lents and com- 
prehensive Price 
List. 

KTZ63 -6J7 5'- each. 
MSpen -SP4 7 -pin %. Post 1.- 
ARP3 =9D2.- VP13C / Limited Supply 
3'1G1n. DIA. BIT SOLDERING In- 
strument. Miniature Type to meet 
every requirement for Radio, Tele- 
vision, etc. 22.'8. post 1/- 
HEADPHONES (S. G. BROWN). High 
Resistance and Lightweight Type. 
Standard D.C. 4,000 ohms. 27/8, post 1:- 
LOUDSPEAKERS. Baffle w. Volume 
con. in Luxury Cabinet. 35'6. post 1/6 
MULLARD Manual with Base Dia- 
grams. 5'8 
MORSE Buzzer Outfits. Consisting of a 
buzzer, a morse key, and a battery - 
compartment, all mounted on a 
polished base board. All parts high 
grade ex Air Ministry An excellent 
gift for a Boy. 61 -. post free. 
CONDENSER TESTERS and Rectifier 
Units. Plugs straight into A.C. Mains 
200/240 v. and is indispensable for 
examination of condensers. Very 
slight and intermittent leakages which 
cannot be discovered by conventional 
instruments can be traced by this unit. 

Complete 39'8 
SERVICE SHEETS, the one you 
require on FREE Loan if you buy one 
dozen assorted at 1043. 
RESISTOR Colour Code Discs, 
WIRELESS WORLD. back numbers, 
12- dozen (one of your choice included 
if available). 
tin. Balanced Armature Tel. In- 
serts. 4- -. 
MORSE Tappers, ex- Govt., 2' -. 
1 -foot Aerial Rods, ex-Govt., doz.. 6.' -. 
HYDROMETERS, non -break type, 

ELECTROLYTIC Condensers, 25 mid., 
25v., l'- 1 5 mid., 35v., 11 -. 
TEST PRODS. Superior Product, 3.6. 
ERIE Resistor Kits, containing 96 
} watt insulated Resistors, all clearly 
marked, in metal cabinet. £2. 

POSTAGE 1/- extra. 
TAYLOR ON EASY TERMS 

EASY TERMS up to 10 months -and 
very near Cash Price on all TAILOR 
meters. Catalogue FREE. 

HOME BROADCASTER 
Connects to your radio pick- 
up or gram sockets. Talk or 
sing over your own radio 
from room to room ! Easy 
to fix. With 2 microphones 
you can fix a tyro- station 
house -phone in 
your own home! 
Order to -day! 12's 

Post 116, 

SOLON Pencil Bit Soldering Iron. 
65w. 230 -250v. 21/ -. 1/- post. 

Goods can be sent C.O.D. (over 20' -1. 
Kindly mark envelope (PW6). 

for 
Variety 
of Stock 

Everything for the experimenter, 
and all items by leading manu- 
facturers. Guaranteed satisfaction 
by Webb's, from small com- 
ponents like T.C.C. condensers 
and Erie resistors to larger 

apparatus :- 
ROGERS 

" RD BABY de LUXE " 
AMPLIFIER 

high fidelity at a reasonable price, 

£16 -10 -6 

EDDYSTONE " 740 " 
COMMUNICATIONS RECEIVER 

full " communications " specification, 

£35 -15 -0 

and world- famous apparatus like: - 
Leak " Point One " Amplifier 
Acoustical " QUAD " Amplifier 
Eddystone receivers " 750 " and 

" 660 " 
G.E.C. communications receiver 

" B RT. 400 " 

WEBB'S RADIO LOG -BOOK, 
indispensable for both the licensed " ham " and the S.W. listener. 
144 pp. on good paper clearly 

printed & ruled. 
REALLY GOOD VALUE 

FOR MONEY 
PRICE 3/4, plus 5d. postage 

J 

146.HIGN ST. HAR1fs9Én Ñwm; 

14, SOHO ST., OXFORD ST., 

LONDON, W.I. 
Telephone: GERrard 2089 

Hours : 9 -5.30, Sots. 9 -I. 

"MUST HAVE" BARGAINS 
CO3P.11UNICATIONS RECEIVER 
R.1155. Another purchase from the 
Ministry of Supply enables us to once 
again offer this superlative communi- cations receiver at " give away " 
prices. A World Station Getter, this 
10 -valve set covers 5 wave ranges : 
18.5 -7.5 mes., 7.5 -3.0 mcs., 1,500 -600 kcs., 
500 -200 kes., 200 -75 kes., and is easily 
adapted for normal mains use, full 
details being supplied. Prices to suit 
every pocket, as follows : 

New In Makers' CaseS 
and aerial tested .. 89 -15 -0 
Carriage in all cases 10/- extra. 

MAKING AN OSCILLOSCOPE ? 
Then you want the INDICATOR UNIT 
TYPE 6. As recommended for the 

Wireless World General Purpose 
Oscilloscope." Fitted with gin. C.R. 
Tube type VCR 97, 4 valves, EF 50 and 
3 of Eh 34. Another purchase from the 
Ministry of Supply enables us to offer 
these units which are BRAND NEW 
IN MAKERS' CRATES at ONLY 79,8 
(carriage 7,8). Constructional data as 
above supplied free with each unit or 
available 9d. 
The following component parts are in 
stock EHT Transformer for VCR 97 
tube. ONLY 30'- (Postage 1 18). 
4v. EIIT Rectifier with ceramic base. 
ONLY 8 8 (Post 9d.). 
CHOKES, 20h. 80 ma. ONLY 60 (Post ' 
94.). 

NDI('ATOR UNIT TYPE 62. Contains 
VCR 97 Tube, 16 valves VR 65, 2 VR 54, 
2 VR 92, and shoals of condensers, resistors, 
clear at ONLY 59,13 (Carriage. etc 

few to 
12)6). 

AMERICAN COMMAND SET BC454. 
Contains 6 valves : 3 of 125K7 and 1 each 
12K8. 12A6, 12SR7. Covers Trawler Band 
100 -200 metres, 59/8. 
BATTERY SUPERSEDER. With restric- 
tions on the use of zinc those B.T. Batteries 
are likely to be scarcer. Fit a superseder 
and forget. Operates from a 2v. accumu- lator and delivers 67 volts at 4.7 ma., 130 
volts at 13 -25 ma.. also 1.4v. L.T. Originally 
designed for use with Canadian Walkie 
Talkie equipment, this American made 
unit can be easily adapted for use on any 
sat, and full illustrated details are 
supplied. ONLY 60 /- (Postage 1/8). or with 
Two 2 volt accumulators in metal case 
90.'- (Carriage, etc.. b1 -). 
TELESCOPIC AERIALS extending from 
15in. to 102in. Just pulls out of steel tube. 
Very strong BRAND NEW. ONLY 12/8 (Postage 10d.). 
HEADPHONE & MICROPHONE SET. 
A pair of 4,000 ohms phones fitted with 
rubber noise excluders, and a high grade 
carbon microphone. BRAND NEW. ONLY 
1246 (Postage 104.). 
AMERICAN LORAN RECEIVER APN4. 
Contains 16 valves : 3 6134, 2 2X2, 4 6SK7 and 
1 each 5U4G, 6106, 6SÚ7, 6'L7, 6SN7, VR.105. 
Covers approx. 550 -650 metres in 4 switched 
bands. ONLY 89/6 (Carriage, etc., 5 / -). 
RECEIVER 3547. Contains the " Pye " 
45 mes. I.F. Strip, which is easily removable, 
and 15 valves EF50, 3 EB34. 2 SP61 and 
1 each EA50, EBC33. EF36. BRAND NEW 
IN MAKERS' CASES. ONLY 120' -. 
MINIATURE DYNAMOTOR UNIT. D.C. 
Input 28 volts at 1.1 amps. D.C. Output 
250 volts at .06 amps. BRAND NEW. ONLY 
1246 (Postage 1) -). 

MODULATOR & MIXER. W8331. 
A very fine ex- Admiralty unit contain- 
ing 8 valves : 1 each 5Ú4G, SP61, EB34, 
2 of 6J5G and 3 of P61. ONLY 22'6 (Car- 
riage, etc., 7/8). 

Cash with order please, and print name 
and address clearly. 

U.E.I. CORPORATION 
The Rodio Corner 

138 GrayBlnn Rd., LONDON, W.C.1 
(Phone : TERminus 7937.) 

(Open until 1 pan. Saturdays. We are 
2 mins..from High Holborn (Chancery Lane 
Stn.) and 5 minx, by bus from Kings Cross.) 
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Progrctmrne Painters 
This Month MAURICE REEVE Deals with Some 

THE two series of gramophone record pro- 
grammes, " Desert Island Discs " (Weds.), 
and the more selectivo collections of famous 

people- usually en Tuesdays -make very agree- 
able interludes. The former programme is invari- 
ably presented with gaiety and wit, without any 
loss of brains or good taste. Whether the selections 
are high or low brow, the selector, and his genial 
and adaptable interviewer, Roy Plomley, can 
be counted on to tickle our palates and whet 
our appetites in a thoroughly well -worth half - 
hour. The other programme, too, is excellent, aid 
subjects interviewed, such as Sir Thomas Beecham, 
are hosts in themselves. It runs to three quarters 
of an hour. 

Drama 
The dramatic presentations, recently, have been, 

in some cases, of outstanding interest. In order of 
merit, I would rank " Mrs. Dane's Defence " first, 
followed at close intervals by the " End of Things," 
" The Secret Agent," " My Dear Isabella," " David 
Garrick," and " Wagstaff's England." 

" Mrs. Dane's Defence " was written by Henry 
Arthur Jones fifty years or more ago, and may be 
said to be a powerful tract on the then live subject 
of society's unreasonable cruelty towards women 
who had merely proved themselves daughters of 
Eve. Poor Mrs. Dane, after what we would call an 
affair or two of the type far too mild for most Holly- 
wood productions, falls genuinely in love with a 
" good " young man. The suspicions of the lad's 
father, an eminent lawyer, are aroused by certain 
breaths of scandalmongering air which taint the 
cloisteral atmosphere of the old widower's home. 
He at once rises to the " defence of society " -his 
defence, in other words -and in the process finds 
Mrs. Dane guilty and completely " breaks her on 
the wheel." Naturally, the marriage does not take 
place. The significant point seemed to be the love 
of obvious regret in the old boy's voice when, 
completely triumphant, he realised what he had 
achieved. A moving play by a minor master. 
Excellent performances by Kynaston Reeves and 
Fay Compton. 

" The End of Things " (La Fin des Temps), a radio 
drama by Gabriel Marcel, and first broadcast from 
France in 1950, was described in the Radio Times 
caption as " a play of a woman who, late in life, 
saw a vision of a world in torment and thought 
to come to its help." The world in question was 
largely her husband's, which she did much to des- 
troy. With characteristic French logic and pene- 
tration, we see it fall piece by piece, each piece 
being considered more permanent than the last. 
The wife's love, the daughter's divorce, the occu- 
pation of France, etc. Catherine Lacey, Austin 
Trevor and the others contributed handsomely. 

" The Secret Agent " 
Joseph Conrad was one of our greatest novelists, 

and probably the greatest writer on the sea we or 
anyone ever produced. He could also go far afield 
for a plot and write a masterpiece. Consequently, 

More Recent . Programmes 

Felix Felton's radio adaptation of " The Secret 
Agent " was looked forward to with considerable 
anticipation. It should not have disappointed 
many. The extraordinary and pathetic story of 
the little East -end shopkeeper's futile spy activities, 
and of his wife's hatred when her idiot brother 
gets blown up in Greenwich Park, has more than a 
resemblance to what il3 happening to -day, forty 
years after, in many parts of the world. Will it 
ever come to Greenwich ? 

Frank Hauser's production kept the story 
moving along well, and Joan. Matheson, Francis 
de Wolff, Ray Jackson, Hamilton Dyce, Stephen 
Jack, Maurice Denham,- Gladys Spencer, etc., 
played well. 

" My dear Isabella," by Norman Ginsbury and 
Maurice Moiseiwitsch, was an interesting fantasy on 
the less pleasant effects of heredity. Vivien 
Travers is a descendant of Byron and, from her 
general behaviour and irresponsibility, is not un- 
naturally believed to have inherited a large quantity 
of what we may call " Byronism." In the end it 
turned out that she was not related after all, and 
that the Byronic complex was something else. 
The story gave rise to many amusing and inter- 
esting scenes and dialogue. But one, where Vivien, 
an aspiring pianist, plays Balakirew's fabulous 
" Islamey " to an American concert agent and gets 
booked for an American tour in consequenee, was 
absurd and fatuous in the extreme. Joan Hart, who 
plays a large variety of parts. Gladys Young, 
Desmond Carrington, Geoffrey Keen, etc., con- 
tributed well. 

" The Romance of David Garrick " 
The article on David Garrick in my encyclopaedia 

contains no mention of the very romantic episode 
which formed the plot of Constance Cox's and 
Donald Wolfit's " The Romance of David Garrick," 
adapted for radio by Cynthia Pughe. But the 
story of how the daughter of a very rich though self - 
made man fell in love and finally married " an 
actor," together with all the plots and stratagems 
for its prevention, made effective radio. Rosalind 
Iden and Mr. Wolfit starred ando gave the play 
much distinction. 

The last play I listened in to last month was 
Robert Greenwood's " Wagstaff's England," an 
unpretentious though pleasing play which may 
most briefly be described as setting out the 
" mystique " or the " quelque chose je ne sais pas " 
known as the English Way of Life. It starred the 
ubiquitous, irrepressible and much- liked Wilfred 
Pickles. When I say that Mr. ,Pickles starts off 
in a play with the enormous handicap of being 
fettered to " Have a Go," so that the minute he 
opens his mouth we are taken right away from the 
job in hand, I do not mean that he is not very 
effective. Stuart Hibberd, Stewart McPherson or 
Arthur Streeter would suffer similar disability. 

Symphony 
Purcell's masterpiece, " King Arthur, ". made a 

welcome change at a B.B.C. Symphony Concert. 
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Our " Tchaikovsky- soaked " public only half- 
. filled the Albert Hall. Few people can play the 

Emperor better than Moiseiwitsch, who, I see, was 
61 the other day. 

Argument 
I thought that the interesting " Argument " 

series went a little too far when Randolph Churchill 

and Torn. Driberg, M.P., " discussed " the American 
Admiral question. I did feel that such an issue 
should have been kept out of a public debate, 
especially as one of the contestants got so worked 
up over it. After all, it is all only entertainment, 
and we are entitled to burlesque or slang our own 
domestic issues as we see fit. But international 
personalities should be very carefully handled. 

News from the C uhs 
THE MIDLAND AMATEUR RADIO SOCIETY 

Publicity Representative : B. II. T. Diver (C3DJQ), Cleeve 
Lodge, Nether Whitacre, nr. Coleshlll, Warwickshire. 

ALT 
the last regular meeting; a most interesting lecture with 
lantern slides was given by Dr. John Sinunonds, of the 

Physical Research Dept. of Birmingham University, on the new 
synchrotron in the course of construction at. the Iniversity. The 
machine and the principles on which it operates were explained 
in a manner that could be assimilated by even the less advanced 
members. 

The Society meets at the Imperial Hotel on the third Tuesday 
each month at 6.45 p.m., and prospective members are always 
cordially welcomed. 

BRIGHTON AND DISTRICT RADIO CLUB 
Hon. Sec.: R. T. Parsons, 14, Carlyle Avenue, Brighton, 7. 

PREPARATIONS 
for NID are well under way. The club 

is hoping to form a section for -those members interested 
in TV. It is intended that the section will deal with construc- 
tional and theoretical side of TV receivers. 

Programme highlights for future events are further Mullard 
valve film strip lectures. Later there will be a general discussion 
ou " Link'- topics and on the proposed formation of the TV 

salon. 

SHEFFORD AND DISTRICT RADIO SOCIETY 
3069519 S.A.C., R. Dulton Ruby, Radar Link ' T' Division, 

It.E.U., 1L.A.F., Henlow, Beds. 

RECENT 
activity at. Shefford has included a demonstration by 

Mr. I. B. Howard (G2DUS) of his 2 -metre rig. Mr. C. 
Pettifer (C3DPQ) gave a talk on methods of serial coupling. 
A talk on oscilloscopes was given by Mr. I'. Robinson. The 
subject of radar, including centimetre technique, is being 
covered in a series of lectures by Mr. R. D. Baby. Two visits 
have also been made to the Luton and District Radio Society 
which laid on a very interesting programme. 

The club transmitter is now active on top band, nil it is 
possible that a rig for 2 metres and 70 curs. may be in action 
soon. Mr. R. D. Raby, working with two friends, Mr.J. Coombes 
and Mr. G. B. Rogers, is hard at work ou the development of 
gear for 13 ems. So far, results have been promising. Further 
reports on this rig will be forthcoming. 

SOUTHEND AND DISTRICT RADIO SOCIETY 

THERE has been an encouraging increase in attendance and 
interest in meetings of the Society lately. There is still a 

good programme ahead. Mr. Yodugmark of Goodmans is 
definitely fixed for May 11th. Mr. Walters of Belling and Lee 
probably for May 25th, and Mr. Garuham of Mollards early in 
.fume. One of the Festival efforts, the amplification of " A Mid- 
summer Night's Dream," has faded right out. The committee, 
however, are busy arranging other efforts. one of which may be 
the erection and manning of a station in Chalkwell Park lu 
uonjuuction with other Societies. 

WATFORD AND DISTRICT RADIO AND TELEVISION SOCIETY 

Hon. Sec.: 11..W. Bailey (G2QB), 32, Cassiobury Drive, Watford, 
Herts. 

RECENT 
talks and demonstrations included a continuation of 

G2HAR's course in radio fundamentals, a demonstration 
of television gear by GSCK, G6GR, and G2VD. G3GIY gave 
n most interesting talk on frequency measurement. The usual 
junk sales have been held, and during May a transmitter demon- 
stration, and exhibition of home-constructed gear will be held. 
Preparations for the Club's participation in the R.S.G.B. National 
Field Day are well in hand, and an interesting programme has 
been arranged for the summer months. 

The club meets at 7.30 p.m. in the Cookery Nook Cafe, The 
Parade, Watford, on the first and third Tuesdays in each month. 

STOKE ON -TRENT RADIO SOCIETY 
Hon. Sec.: K. H. Parkes (G3RHM), 159, Belgrave Road, 

Longton, Stoke -on- Trent. 

'`HE Society held its annual general meeting on March 29th. 
New officers were elected. Indications show that the club 

is Increasing in membership and the financial aspect Is good. 
The Society's transmitter, call sign G3GBU is active on the 

3.5 Me /s. band. Further demonstrations of sound, transmitting 
and television equipment will be given and all local enthusiasts 
are cordially invited. 

COVENTRY AMATEUR RADIO SOCIETY. 
Hon. Se0.: K. G. Lines, 142, Shorncliffe Road, Coventry. 

RECENTLY 
members were privileged to hear a talk entitled 

"Mathematics- why," by T. R. Theakston, B.Sc. The 
lecturer covered the origin of units, proved impossibilities and 
even added a few conjuring tricks in the course of his most 
engaging talk. The thanks of members are due to Mr. Theakston 
for opening new vistas on a subject hitherto considered a " bind" 
by most of them. 

The Society is to operate a portable station during R.S.G.B. 
Field Day, and the construction of the " rig " is to be undertaken 
by those members studying for their tickets. Operators will, of 
course, be provided by licensed members. 

Forthcoming meetings to be held at the B.T.H. Social Centre. 
Holyhead Road, at 7.30 p.m. are as follows : 

May 7th. -Field Day Discussion. 
May 21st. -Members Open Night. 

BIRMINGHAM AND DISTRICT SHORT -WAVE SOCIETY 

Hon. See.: W. V. Shepard, 174, Gristhorpe Road, Sclly Oak, 
Birmingham, 29. 

DETAILS 
of meetings of this Society are as follows : 

(1) On the second Monday of each month at the " Colmore 
Inn," Church Street (off Coltnore Row), Birmingham, at 7.45 pm. 

(2) A series of talks on building a Superbet RX for the amateur 
bands has been arranged. Part 1 has been given ; Part 11 will 
be given on June 11th. 

(3) The May meeting will take the form of a Mock Auction in 
order to raise funds for the Society. 

(4) Field Day, Sunday, June 17th, 1951. Location : Manor 
Park Recreation Ground, Stechford, Birmingham, 9 a.m. to 
6 p.m. It is hoped to be on top band and SO metres using the 
calls G2BON /P or G6KW /P. 

THE DORKING AND DISTRICT RADIO SOCIETY 
Secretary : J. Greenwell (G3AEZ), 7, Sondes Place Drive, 

Dorking. 

VISITORS 
are invited to attend any of the Society's meetings 

which are hehl at headquarters, 5, London Road, Dorking, 
every Tuesday evening from 7.30 to 10.30 p.m. 

BRITISH INSTITUTION OF RADIO ENGINEERS 
'THE following meetings have been arranged : 

London Section : Thursday, May 24th, School of Hygiene 
and Tropical Medicine. at 6.30 p.m.: " The Resistance Wire 
Strain Gauge in the Measurement of Physical Quantities " by 
J. L. Thompson, M.Brit.I.R.E. 

Birmingham Section : Wednesday, May 24th, Joint Meeting 
of the West and South Midlands Sections. Details will be circu- 
lated to members later. 

Liverpool (Merseyside Section): Friday, May 4th, Electricity 
Service Centre, Whitechapel, at 7 p.m.: Annual General Meeting, 
followed by a technical film, " Atomic Physics." 

Newcastle -on -Tyne (N.E. Section) : Wednesday, May 9th, 
Neville Hall, Institute of Mining and Mechanical Engineers, 
Westgate Road, at ti p.m. Annual General Meeting, followed by 
a technical film, 
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SPEAKERS 
51n. Goodman P.M.. 2'3 ohms... 13/6 ea. 
611n. Truvox P.M., 2/3 ohms ., 13 /9 ea. 
Bin. Plessey P.M. Lightweight. 

21 ohms . .. 13,6 ea. 
Invicta Speaker Cabinets with 
carrying handle. Size 17in. x 
171n. x bin. to take a 101n. 
Speaker Unit. Sprayed Brown 1316 ea. 
We can quote for a Speaker suitable for 

above on request. 

METAL RECTIFIERS 
L.T., 2 volt I amp. ... ... 5/- ea. 
L.T., 12 volt l amp. ... ... U- ea. 
H.T., 300 volt 80 mA. ... ... 4'9 ea. 
H.T., 280 volt 60 mA. ... ... 4.6 ea. 

VOLUME -CONTROLS 
}. I and 1 and 2 meg. Morganite 
with switch ... ... 4/3 ea. 
2k -ohms, 3k -ohms, 5k -ohms, 
25k -ohms, less switch ...... 116 ea. 

MOULDED MICA 
CONDENSERS 

.0001..0002, .0003, .0005..001, .004. 

.033, .00027 ... ... ... ... 41- doz. 
Buzzers for battery working. 
suitable for doors, etc. .. 116 ea. 
Bell Push with warning light, 
numerous uses, ideal for offices 1/6 ea. 

VALVES, GUARANTEED 
NEW AND BOXED 

VU120, 4'- ; 7193, 2/- ; 2158G, 41- ; VU111 
5'- : SP41. 5/- ; SP61, 3/6 ; 2X2, 4/- 
C1/6 1/9 : VR54, 5,- ; MSIPEN, 7/6 
717 7'- ' PEN220A 41- EF8 7.6 EF36 
7,- EK32, 7/6 ; 6C6, 8B ; DLS10, 6/- 
VS68, 6- ; 51148, 2/- ; VT61A. 2/- 
CV73, 5,- ; 2050, 6/9 ; 37. 419 ; 6G6G, 7/9 

Post Orders only. C.W.O. or C.O.D. 
Carriage Paid on all orders over £2. 

ALPHA RADIO SUPPLY CO. 
5/6 Vince's Chambers, 
Victoria Square, LEEDS, I. 

2 VOLT BATTERY SUPER -HET. 6-9 
tocs. Chassis taken from the No. 18 
Tx /Rx. Tested and ready for use. 30/. 
New íN34 CRYSTAL DIODES, 5/6. 
METERS. M/c 0 -300v. 2in., 10/ -. 0 -40v. 
7/6. 0 -500 micro amp.,. 11/ -. 

MULTIMETERS. 2Iin, Supplied as kit 
with black bakelite cases, 6 x 4I x 1 tin. 
and resistors for D.C. ranges 0 -3, 0 -30, 
0 -150, 0 -300, 0- 600v., and 60 m /A. Scale 
also reads OHMS 0 -5,000 with I }v, 
battery, 17/6. 
MOVING COIL MICROPHONES with 
switch, 6/6. Trans. to match, 5/ -. 
American MINIATURE LIGHTWEIGHT 
HEADPHONES, 8/6. High Impedance. 
New 12in. ULTRA ELLIPTICAL ENER- 
GISED SPEAKER with transformer. 
400 ohm field. 10 watt. 21/6. 
24v. AC /DC MOTORS 5 x 3in. fitted 
with powerful blower fan, 14/ -. 
R.C.A. 100 kc CRYSTALS. First 
Grade, 25/6. 
TRANSFORMERS 230/24v. IA., 13/6. 
SIGNAL GENERATOR, 200 tocs easily 
converted to 144 mes or TV bands. Com- 
plete with 6v. vibrator pack, in black 
metal case, 34/ -. SIG. GEN. only, 12,6 
with circuit. 
ARMY CARBON MICROPHONE with 
switch, 4/6. Trans. to match, 3,/6. 

ADMIRALTY SLOW MOTION DIALS, 
100 -1 with vernier. White ivorine dial, 
0 -100. Worm driven. Boxed. 8/6. 
All Carriage Paid. Money back :Guarantee trom- 

THE RADIO & ELECTRICAL MART 
253b, Portobello Road, London, W.II. 

'Phone: Park 6026. 

ON DON CENTRAL 
RADIO STORES 

PH)LCO 5- VALVE SUPERHET RF- 
CEIVERS (Reconditioned). A.C. or 
A.C..D.C. 200 -250 volt. Built in Sin. 
mains energised speaker. In walnut 
cabinets (soiled). Size approx. : 19 X 
13 x 101n. Every set has been over- 
hauled at our works. 2 waveband,fA /10,0. 
Plus 7'6 carriage and packing. N.B. - 
There is a shortage of Utility sets but 
we have been fortunate in replacing 
these with the above . excellent re- 
ceivers. 

WALKER TALKIE TRANSMITTER 
and Receiver, Type 38 Mk. ii, Range 
7 -4.9 Mots. Requires 3v. L.T. 120,150v. 
H.T. In perfect working order, complete 
with 4 ARP12, 1 ATP4 valves, 1 pair 
Throat Mikes. 1 pair Headphones and 
Aerial in metal case. Wiring diagram 
with every set. £3/8/6. Carriage and 
Packing. 2(6. 

EVERLASTING N E W 
INERT CELL ACCUM- 
ULATORS. No acid or 
charging required ; great 
many uses for them. 1.5 
volts. Size 2in. x tin. x 
51ín.. 2/9 each ; 3 for 7/6. 
Suitable for battery sets. 
10.000 OHM and 400 
OHM WIRE WOUND 
POTENTIOMETERS 2/6. 

2 -VOLT VIBRATORS. Type R76C, 
7 -Pin Self -Rectifying, 200 volts at 60 mA., 
made by Electronic Laboratories Inc., 
716. 

6 -VOLT VIBRATORS. Type 560. 
Mallory 6 -pin self -rectifying, 716. 
Type 650. 6-volt 4 -pin, American base, 
76. 
12 -VOLT VIBRATOR, Mallory. Type 
G629C American base, 7/6. 
ASTRA COMPASSES. Complete In 
transit box ; useful for surveying, 15/6. 
NEW NIFE ACCUMULATORS, 2.5v. 
25 amp., for 8 hours. Size Sin. x 41M. x 
Hin. Flat, 6/6. 
VOLT METERS. Centre zero, 0.3 
and 0.30 D.C., 17/6. 
MAP READING TORCH. Magnify- 
ing lens. 3in. diameter, in bakelite 
case, with dimmer switch. Takes 
two U.2. batteries, 226, less batteries. 
UNISELECTOR SWITCHES. 4 bank, 
full wipe. 37/6 ; 6 bank, I wipe, 27,6 
3 bank, full wipe. Have various applica- 
tions. Operates 25 -50 volts. 
BRAND NEW MAINS TRANS- 
FORMERS. 200 /250 volts, -350 -350, 6.3 
tapped 4 volts 4 amp. ; 5 volts tapped 
4 volts 2 amps., 17/6 ; carriage and 
packing, 1/6. 

WE DO NOT ISSUE LISTS. 
Carriage charges relate to British 

Isles only. 

23, LISLE STREET, W.C.2. 
Telephone : GERrord 2969. 
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RADIO SUPPLY CO. 
34, Hanover Street, 
Park Lane, Leeds 

BRAND NEW GUARANTEED GOODS 
TER.MS.- C.W.O., or C.O.D. over £I, postage 

1/2 extra on orders under f2. 
R.S.C. MAINS TRANSFORMERS 
Fully interleaved and impregnated. 
Primaries 200- 230 -250 v. 50 c /es, Screened. 
HALF SHROUDED DROP THROUGH 
260 -0-260 v. 70 m.a., 6.3 v. 2 a., 5 v. la. 12 11 
350-0-350 v. 70 m.a.. 6.3 v. 2 a., 5 v. 2 a. 14 11 
260-0-260 v. 90 m.a., 6.3 v. 3 a., 5 v. 2 a. 17 9 
259 -0 -250 v. 100 m.a.. 6.3 v. 6 a., 5 v. 3 a. 23 11 
For R1355 Conversion 
350-0-350 v. 150 m.a.. 6.3 v. 4 a., 5 V. 3 a. 27 11 
3.50 -0-350 v. 100 m.a., 6.3 v.-4 v. 3 a. 
C.T., 0-4 -5 v. 3 a.... ... 21 11 
FULLY SHROUDED UPRIGHT 
MOUNTING 
250 -0 -250 v. 60 m.a., 6.3 v. 2 a., 5 v. 2 a., 
Midget type 2)- 3 -31n. ... ... ... 16 11 
350-0-350 v. 70 m.a., 6.3 v. 2 a., 5 v. 2 a. 18 9 
250 -0-250 v. 100 m.a., 6,3 v,-4 v. 3 a. 
C.T., 0 -4 -5 v. 3 a.... .. ... 23 9 
250-0-250 v. 100 m.a 6.3 v. lI a., 5 v. 3 a. 26.9 
For R1355 Conversion 
350-0 -350 v. 100 m.a., 6,3 v.-4 v. 3 a. 
C,T.. 0-4 -5 v. 3 a.... .. ... .., 93 3 
350-0 -350 v. 150 m.a.. 6,3 v. 2 a., 6.1 v. 
2a.. 5v. 3a. ... 
42.5-0-42.5 v. 200 m.a.. 6.3 v.-t v. 4 a. 
C.T., 6.3 v. -4 v. 4 a. C.T., 0-4 -5 v. 3 a. 
Suitable Williamson Amplifier .. 47 9 
OUTPUT TRANSFORMERS, Push Pull 
10 -12 watt to match 6V6, 6L6, PX4, 
etc. to 3 -5-8 or 15 ohm Speaker ... 1511 
15 -18 watt for 6V6, '6L6, etc. to 3 or 
Williamson type exact to author's spec. 72:- 
Smoothing Chokes. 80 ma. 12 h. 350 ohms, 
5,6; 100 m.a. 50 h. 100 ohms. 7/6; 200 m.a. 
5 h.100 ohms, 7 8; 200 m.a. 10 h. 100ohms,119 
FULL LIST 3d. SPECIAL LIST FOR 
TRADE, 3d. FOR EX -GOVT. ITEMS SEE 

CLASSIFIED ADVT. 

SAMSONS SURPLUS STORES 
PRITCHETT & GOLD 6 v. 100 -125 
A.H. BATTERIES in teak cases, 
size 16in. x llin. x Bin. Brand new. 
16.10, -. 
DELCO 6 v. CAR BATTERIES, 
size 9in. x 9in. x Tin. Brand new. 
£4/15/ -. Above batteries callers only. 
WILLARD 12 v. 85 A.H. BATTER- 
IES in vulcanised case, size 13ín. x 
l0 /in. x Thin. Brand new. f6 /10, -, 
carriage 5/ -. 
E.D.C. ROTARY CONVERTERS. 
D.C. input 200 -220 v., A.C. output 
230 v. 175 watt, completely shrouded 
in metal case. £10/10/ -, carriage 5/ -. 
HEAVY DUTY AUTO. TRANS- 
FORMERS. 1.6 KVA tapped 0, 
110, 150, 190, 230 volts. f4/17,6, 
carriage 5/ -. 
HEAVY DUTY FILAMENT 
TRANSFORMERS, sec. 6.3 v. 15 
amp. Prim. 200/240 v. 50 cycle. 
17,6, carriage 1/6. 
SPECIAL OFFER. A.M. 6 mfd. 
1500 v. condensers, size 41in. x 
31in. x 3in. 5/6, carriage 9d. 
30FT. LENGTH COILS CO- 
AXIAL CABLE, with Pye sockets 
on each end. 8 6, carriage 1 / -. 
169;171 Edgware Road, London, 
W.2. Pad. 7851. 125 Tottenham 
Court Rd., W.I. Eus. 4982. 
All orders and enquiries to our 
Edgware Road branch, please. Open 
all day Saturday at the Edgware 
Road Branch. 
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Best Buy at Britain's 
RECEIVER TYPE 2I. -A battery operated 
superbes covering 4.2-7.5 mcls and 19 -31 
mcls. Operates as a double superhet on 
the 10 -metre bard. Complete with nine 
2 v. valves and circuit diagram. 451 -, carriage 
paid. In new condition. 
SIMPSON DUAL -RANGE. OHM- 
METER. -BRAND NEW AMERICAN 
INSTRUMENT Incorporates 21in. moving 
coil meter. Ranges : 0 -2,000 ohms and 
0- 200,000 .shms. Only 5216, post tree. 

COMPONENT MART 
DUAL CRYSTAL STANDARD. -100 
1,c!s11,000 kcls. - As used in Class " D " 
Wavemeter. etc. Bran., new and boxed, 
251 -. post paid. 
OUTPUT TRANSFORMER. -5 ratios, 
716, plus 6d. post. 
MAINS TRANSFORMERS. standard 
primaries. Un,versal mounting. 350-0 -350 v 
80 mA., 0 -4-4.3 v. 4 a. and 0-4-5 v. 2 a. 
251 -0-250 v 80 mA., 0 -4 -6.3 v. 5 a. and 
0-4-5 v. 2 a. 30 i. 2 a. tapped 3 v., 4 v., 
5 v., 6 v., 8 v., 9 v., 10 v., 12 v., 15 v., 18 v., 
20 v. and 24 v. All these transformers are 
brand qew, fully guaranteed and priced at 
1816 each, plus 9d. post. 
METAL RECTIFIER. -12 v. 2 a. full -wave 
bridge. 1216, plus 6d. post. 

ELECTROLYTIC CONDENSERS .-8 
mid. 600 v. wkg. 700 v. surge, 3 for 101 -, 
post paid. 16 mid. 600 v. wkg. 700 v. surge. 
3 for 1116, pos, paid. These condensers 
are tallcan type, single -hole fixing. Minimum 
quantity which can be supplied by post it 
definitely three 

CBR 
CHARLES BRITAIN 

(RADIO) LTD. 
, Upper Saint Martin's 

Lane. London, W.C.. TEM. 0545 
Shop ho rs. 9-6 p.m. (9 -1 p.m. Thursday 

OPEN ALL DAY SATURDAY eat 

"YOU CAN RELY ON US" 
FOR CLEAN COMPONENTS 
AT COMPETITIVE PRICES 

IMMEDIATE DISPATCH. 

I.F. TRANSFORMERS.- RS'GB. Semi - 
Midget. 46.5 kcs. 128 pair. Wearite Midget 
M400B 465 21'- pair Weymouth P4 15'- 

COILS. -Ali Wearite " P ' Coils stocked, 
3.'- each. MW iron -cored with reaction. 36. 
TRF matched pair. MW'LW with reac- 
tion. 716. Weymouth CS3W3 IA pair. 
CT2W2. 918 pal.. 
SPEAKER TRANSFORMERS. - Super 
Midget 'or personals, 1S4 3S4. DL92. etc.. 
43. Mains Midget Type 319. Standard 
type, 48:1.48. 55:1. 418. 60:1 and 30 : 1, 

418. Push -Pull 6V. to 2 -3 ohms, 816. 
CIIOKC.S. -60 ma Standard 8' -. 40 m a 
Midget 4/6. 150 m a 14'.:. 250 m'a shrouded 
21/-, 
I.F. FILTERS. Aerial 465 km Filters, 
complete 8 3, not surplus. 
LINICORD. -.2 a. 100 ohms per toot. Sd. ft. 
.3 a. 60 ohms per too . 8d. per ft. 
CERAMIC TRIMMERS. -30 pt., 50 pi., 9d. 
100 pf.. L -. 250 p1. l'7. 500 pl.. 2. -. 75^ pf.. 213. 
TWIN GANGS.-.0305 uF. Complete with 
rubber -mounted feet and slow motion 
driver. 8/8. SPEAKEIt.a Latest in stock, Sin. Mains 
ener ;ised 2,00 ohm field with pentode trans- 
former, 17'8. R. and A. 61ía. P.M., 12'8 
Stockists of Haynes, Weymouth, Wearite. 
Viewmaster Easybullt Televisor and 
10.000 Valves, Surplus and List Price. 
Don't forget postage, chaps, and write for 
Catalogue No. 9 and Bargain Valve List. 

Price 8d. 

RADIO SERVICING CO. 
444, WANDSWORTH ROAD 
CLAPHAM, LONDON, S.W.8 

Telephone . MACaulay 4155. 
37, 77A. 160 l6P Bus : S.R. Station, 

Wandsworth Road. 

MIDLAND INSTRUMENT CO. 
A FEW ITEMS FROM OUR 

NEW LISTS : 

Mains A.C. /D.C. and capacitor 
motors. Large range of L.T. motors. 
Rotary convertors and alternators. 
Microphones, carbon and moving - 
coil throat, etc. Headphones. Cables 
and flews, telephone wires. H.T. and 
L.T. rectifiers. Radio and multiple 
L.T., etc., transformers. Valve - 
holders. Neon lamps. Switches. 
Telephones and associated equip- 
ment. Relays and selector mechan- 
isms. Burglar and fire- alarms. 
Micro switches. Thermostats. Flex- 
ible drives. Gears and couplers. 
Counters. Bombsight computors 
and predictors. Plugs and sockets. 
Motor generators. Fuseholders and 
fuses. Press -button and control 
units. Dinghy masts. Crystal valves. 
Motor blowers. Accumulators. 
Amplifiers. Compressor air reser- 
voirs. 45 me /s I.F. strips. Electric 
time clocks. Loudspeakers. Terminal 
blocks. etc.. etc., etc. 

Send stamped, addressed envelope (not 
too small) for a copy. 

MIDLAND INSTRUMENT CO., 
MOORPOOL CIRCLE, 

BIRMINGHAM. 17. 

Tel. HAR 1308 or 2664 

YOU 
can become 
a first -class 

RADIO 
ENGINEER 
We are specialists in Home - 
study Tuition in Radio, 
Television and Mathematics. 
Post coupon now for free 
booklet and learn how you 
can qualify for well -paid 
employment or profitable 

spare -time work. 

T. & C. RADIO COLLEGE 
Post in unsealed envelope, ¡a. postage 

To : R. Heath Bradley, T.C.R.C., 
50, Harland Road, 

Southbourne, Bournemouth. 

NAME 

ADDRESS 

P.rr4 

DUKE & CO. 
SPACE URGENTLY REQUIRED. 

MUST BE SOLD. 
TYPE 22/49 TRANSMITTER, 2/8. Mostly 
new. Relays. crystals and coil wire re- 
moved, otherwise perfect. Set includes : 

11 res., 11 cond., Jones socket. Int. V,'holders. 
tag panels, press button switch, panel of 
sockets for crystals, SW choke, 3 -bank 
Yaxley switch. slow motion drives, valve 
caps, metal chassis and cover. No valves. 
Ideal for amplifier. - Contents not guaran- 
teed. Post 1'6. 
TYPE 25 /1198 SUPERIIET RECEIVER. 
9'6. These convert easily to A,C. Universal 
or Battery receivers. 465 I,F,s. Less valves. 
Note : We supply FREE mains drawings. 
Post 1/6. (See previous advt. for full details, 
only a few left.) 
TYPE 53 TRANSMITTER, 3/8. 24 to 
13 m'es. Post 116. (See previous advt. for 
details.) 
GERMAN INVASION BOATS, 50, -, 20ft. 
to 30ft. x 6ft. to eft. wide. Tough vulcan- 
ised rubber. Inflatable. Boom urgently 
required. Sizes as they come. Carr. extra. 
LAMPS, ex- L.P.T.B. Std. ; B.C. (Household) 
fitting, 24v, 12 watt, 9'- doz. Post 10- on doz. 
CHOKES. 4 for 5 / -. Midget. 10 henry 50 
mill., 300 ohms. 
BEDSIDE RADIO KIT. In bakelite 
cabinet 4 -valve T.R.F. Universal or A.C. 
'or only 24 -15 -8, or in ivory 8'- extra. 
Assembled 30'- extra. New and improved 
circuits. An amateur can build this set. 
with practically no knowledge. The ONLY 
set now available at this price. Post and 
pack. 2/6. 
SPEAKERS. 211n., complete with trans- 
'armor, 1810. Also New, but slightly dam- 
aged. 12'6. Same speaker less trans.. 13'8. 
Post 1r-. 
r,v. LENSES. 50' -, or " Filter " type, 551 -. 
Bin., Din. or 101n. only. Post 1, -. 
C.V. PRE -AMPLIFIER, 6/8. Requires 

1 valve EF54. Post 1, -. 
EXTENSION SPEAKER IN CABINET. 
Ideal for bedrooms and kitchen, 18/8. Post 
1'6. Money back guarantee. Cash with 
order, or C,O.D. pi- extra). 
Stamps ONLY for lists. ILF. 0295. 
219, II.FORD LANE, ILFORD, ESSEX. i Interested in fishingg send for our Angling 

Catalogue 

RECEIVER TYPE 25 
(TR1196) 

Makes an ideal basis for an all -wave 
receiver and is supplied With full 
conversion data. 
Is fitted with 6 valves types EF36 (2), 
EF39 (2), Ek32 and EBC33. An 
excellent article on this set appeared 
in last month's " Practical Wireless." 

140 only available. 

Price 39/6, plus 1/6 postage. 

Owing to enormous advances in 
buying costs we recommend you to 
buy now and save money. These 
sets will be absolutely unobtainable 
in a few months' time 

N.P. RADIO SERVICES LTD. 
.Britain's Leading Radio Mail Order 

House, 
55. COUNTY ROAD, WALTON, 

LIVERPOOL, 4. 

Tel : Aintree 1445. Estab. 1935. 
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. 
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OPETTWISCIlifilff 

The Editor does not necessarily agree with the opinions expressed by his correspondents. An letters must be accompanied by the name and address of the sender (not necessarily for publication). 

Modern Superhet Tuning Unit 
SIR, -I have made a careful check of the descrip- 

tion of the Modern Superhet Timing unit, 
and find that R26 is the treble control and R28 is 
the bass control. These two numbers have been 
transposed in the text. There are two slight cor- 
rections to the circuit diagram which I did not see 
when the proofs were in my hands. 

The two corrections are : 

1. The junction of C41 and C42 is shown looped 
over and isolated from the moving arm of R28. In 
fact these points should be joined together so that 
the moving arms of both tono control potentio- 
meters connect to the output. 

2. The oscillator section of the tuning condenser 
has been omitted. This is connected between 
point 4 of the coil pack and earth. 

The reason for omitting a bypass condenser from 
the cathode circuit of V5 is explained on page 169 
(April). This gives a measure of n.f.b. and 
improves the linearity of amplification. If, in 
any application, more gain is required than was the 
ease in the circumstances for which the design was 
originally intended, a condenser can be fitted and 
there will be only slight deterioration in quality. 
It is always preferable, however, to have no more 
audio gain than absolutely necessary before the 
tone control stages. -R. HINDLE (Wallasey). 

Type 18 I.F. Transformers 
SIR, -During the modification of type 18 Rx. in the 

February issue of PRACTICAL WIRELESS I 
unfortunately unsoldered both I.F. transformer 
leads in error. 

I now find there are no distinguishing marks for 
anode H.T. grid and earth, and I am in doubt 
regarding re- assembly. 

I would appreciate, very much, any help readers 
may be able to give in this direction or how I may 
be able to test for right connections. -B. TAYLOR 
(Brierley Hill). 

Bridges and Networks 
SIR, -In his article on " Bridges and Networks," 

in the March issue, A. M. St. Clair says that the 
frequency at which a three section R.C. ladder will 
give 180 deg. phase shift can be arrived at without 
difficult mathematics by assuming 60 deg. shift 
per section. This assumption of 60 deg. per section 
is correct only if the section works into an infinite 
impedance or if the sections are made unequal. 

The first caso is impossible unless each section is 
separated by a cathode follower and the second 
involves laborious calculation to obtain the various 
values of C and R for the different sections. 

The normal circuit used has all the sections cf 
the network similar. Thus all the Cs and all the 
Rs are equal. If the frequency of oscillation (181) 
deg. shift) is calculated according to Mr. St. Clair's 

method the frequency if given by fo = 1 
2 uV3RC 

Circuit caverin; Mr. Oats' explanation. 

However, if a rigorous solution of the network is 

made the frequency is given by f, = 
Thus any calculation based on Mr. St. Clair's data 
will result in frequencies A/2 times those required. 

It may be of interest to readers to note that if the 
circuit is changed so that we have shunt C and 

series R the frequency is given by fo = VG 
2atRC 

and tho attenuation in a three section filter at f, 
is always 29 dB. By using four sections thc-attenua- 
tion can be reduced to 25 dB but then the fre- 
quencies are given by 

(a) Shunt R series C fo = 'V7 
2aV1ORC 

(b) Shunt C series R fa = 110 
27iA/7RC 

Any of these formula can be obtained by solving 
the circuits involved by the use of complex algebra. 
I would also like to mention that these forms l 

and attenuation figures are borne out in practice. -P. H. OATS (Rayleigh) 

V.C.R.138 
SIR, -I wonder if other readers would be interes- 

ted in a fact which carne to light when I used 
a V.C.R.138 in a home -built oscilloscope. 

I had trouble with the focusing ; the spot would 
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not focus unless the brilliance control was turned 
right down. 

The fault lay with the tube connections which, 
according to the information I had, should have been 
as follows : 

The V.C.R.138 is supposed to be the equivalent 
of Mullard ECR35, the baso connections being, 
spigot uppermost and going clockwise round the 
base, 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. 
G K h h - a2 _- Y2 X2 ala3 X' Y1 

I found however that at appears to be connected 
to contact No. 5 and not No. 10,. for when contacts 
5 and 10 were strapped together the fault dis- 
appeared and the focusing became perfect at any 
brilliance setting. -C. J. LEAL (Welling). 

Training Service Engineers 
SIR, -An amusing aspect of Mr. G. H. Gunter's 

talo of woe -related at length in " Open to 
Discussion " (PRACTICAL WIRELESS, May, 1951) - 
is that whilst he claims long -standing knowledge 
of the radio art, and also very definite knowledge 
of'the cause of the trouble with his radiogram, he 
paid out to the tune of £10 for repairs. Incidentally, 
I wonder what the comments of the various dealers 
concerned would be if they were obtainable ? 

I'm sorry a sinister motive has been ascribed to 
my method of marking invoices (where applicable) 
that " Cost has been increased due to inexpert 
attention." This " device," presumed by your 
correspondent to be designed to discourage the 
employment of free -lance servicemen, is merely 
honest statement of fact. It must surely be 
obvious that where a serviceman has to straighten 
out the efforts of a dabbler, as well as repair a set, 
more time is occupied, therefore the labour charge 
is increased. 

Mr. Gunter also states, " the radio service 
business is a racket." It certainly is when practised 
by the " dabbler," who probably has a full -time 
job in some other trade and does not this bring us 
back to your " Editorial " of September- October, 
1950, which inspired this correspondence ? -A. 
HARRISON (Regd. R.T.R.A.) (West Hartlepool). 

Modifications to RX18 

SIR, -May I take this opportunity to thank 
Mr. Key for the circuit diagram and the two 

articles on. the modifications to the WS18 receiver 
published in the last two issues of this magazine. 

I feel that such articles are of great help to 
amateurs and especially to those who took to radio 
rather " late," -and I hope that others, too, would 
welcome 'such articles and in turn express, through 
the columns of this magazine, their views and 
results of their experiments on similar lines. 

In this connection I wish to stato that I have been 
working one of those excellent little 18 MK. III 
sets for the last 15 months and am still working 
it with good results. The set is being worked off a 
battery- eliminator giving about 140v. H.T. and 
using an outdoor aerial of the inverted L type. 
Though the volume is quite sufficient for 'phono 
reception, using low impedance 'phones, addition 
of grid -bias has no appreciable effects. 

From the descriptions given in the article it 
appears that the WS18 and the 18 MK. III are 
similar in all respects. Therefore, I shall be thank- 

ful if any reader could let me know through the 
columns of one of the succeeding issues of this 
magazine as to whether the recommended modifica- 
tions would apply to the 18 MK. III as well. - 
S. PATUMANATIIAN (Ceylon). 

A Puzzling Fault 

silt, -I occasionally see readers' queries in 
PRACTICAL. WIRELESS about faults in circuits, 

and I am sending this servicing puzzle, as some of 
your readers might like to try their hand at solving 
it, especially as it seemed to defy Ohm's Law ! 

Receiver : A.C. /D.C. superhet, 4 valves (3+ 
rect.). 

Trouble : The set went " dead " one day after 
warming up and starting to play. 

Test : All valves heated normally, but no H.T. 
H.T. lino, filters, etc., all good. Rectifier valve 
showed connecting strap to cathode inside envelope 
parted. New rectifier fitted, performance normal. 
But occasionally, sometimes on heating up, some- 
times after playing for long periods, programme 
partially or completely disappeared, and greatly 
increased circuit passed through heater chain with 
consequent gross overheating of all valves. In the 
brief interval before switching off, an A.C. voltmeter 
across the heater series voltage dropper showed 
noticeable decrease in current. Voltage dropper 
tested and found completely satisfactory. No 
wiring faults, shorts between wires, or from wires 
to chassis. 

And the causo of the trouble ? 

There was an intermittent cathode- heater short 
in the new rectifier, thus considerable rectified 
current, limited only by H.T. series resistor, was 
diverted. from the H.T. line and passed to chassis 
via the heater chain, causing the overheating, with 
a decreased demand via the dropper rèsistor. 
The H.T. resistor was subsequently found to be 
hot, though not damaged, and the fuse held out. 
The original rectifier must have developed the saine 
fault, and -the increased heat fused the cathode 
strap, but, of course, then with an isolated cathode 
no test could be made. Simple and common maybe, 
but probably puzzling ! -S. A. R. GUEST (Isles of 
Scilly). . 

P.A. for the Amateur 

S`IR, 
-With reference to the article "P.A. for the 

Amateur," in the May, 1951, issue, I feel that 
the statement, " if D.C. supply is used the amplifier 
will not function unless polarity is correct, auto- 
matically rendering chassis safe," is rather dangerous. 

In the likely event of a three -wire feeder system 
being in use the domestic mains may have either the 
negative or positive earthed, and in the latter case 
the amplifier chassis will be negative to earth by the 
supply voltage and definitely " live." 

It should, therefore, be made entirely inaccessible 
to avoid the possibility of dangerous shocks. - 
S. M. SuGDEN (Lanes.). 

NEWNES SHORT -WAVE MANUAL 
6/ -, or 6/6 by post from 

GEORGE NEWNES, LTD. : Tower 
House, Southampton Street, London, W.C.2 
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FROM COAST TO COAST: BY RETURN OF POST 

" RADIO UNLIMITED " 
Elm Road, London, E.17. Tel. : KEY 4813, 

ALL GOODS GUARANTEED BRAND NEW 
LOUDSPEAKERS 

2.1 in. P.M. 15 Ohms... ... 13/6 
311n. P.M. 3 Ohms... ... 14/ 6 
5in. P.M. 3 Ohms... ... 14/6 
61in. P.M. 3 Ohms... ... 13/6 

VOLUME CONTROLS 
Special this Month. 

} and 1 Meg. with switch ... 4/- 
50 K. and 1 Meg. less switch... 2/9 

VALVES VALVES VALVES VALVES 
6V6G ... 8/- EBC33... 7/8 6H6 ... 3 8 5Z4 . 7/6 
6F 35 ... 

7/6 
9/- 

VR101 ... 
VU39a.,, 

7,6 
91- 

6X5 ... 
EF50 ... 

7'6 6K7G ... 
6/9 6J5 ... 

5/6 
416 6C5 ... 6.'6 SP41 ... 46 SP61 ... 4/6 VR92 ... 3/9 6K6 ... 8/6 EL33 ... 101- EL32 ... 6/6 EF33 5/6 EK32 ... 6/6 EF39 ... 6'6 5Ú4G ... 9/- 25Z6 .. 10'- 9D2 ... 416 6J7G ... 61- 6J7M ... 6:6 6K8G ... 1310 

Valve and Component list available. S.a.e. 

SPARKS' DATA SHEETS 
Now recognised as the Safest, the Simplest and the Finest 
Radio Constructional Sheets obtainable. 

GOOD LISTENING WITH ECONOMY 
FOUR OF MY TESTED awl PROVED DRY BATTERY 

DESIGNS 
THE POCKET PAK. The finest little self -contained Pocket 
Portable obtainable. Med. waves. Good 'phone sigs. Most 
widely used and always praised . ... ... ... ... ... 3/- 

THEJUNIOR. A very efficient one valver for use with short 
aerial. Med. /Long -waves. Good range and an ideal " stand -by " 
set during power cuts . ... ... ... ... ... .'. 3'- 

THE CRUISER. A three -valve T.R.F. High -gain Set. 
Specially designed for use where only a short aerial can be 
used. Ideal *or Caravans, Camping, Yachts, etc. M. /L. Waves 3'- 

THE CORVETTE. A compact all -wave Superhet. Good 
results anywhere with ' hook -up " aerial, or a good Portable 
with self- contained aerial. Chassis size 51 x 41 x 21n.... 3/- 
The above are another 4 of my 40 Tested and Guaranteed 

Designs. Send Stamp with Order or for detailed List. 
Components Supplied. 

L. ORMOND SPARKS (P) 
48A, HIGH STREET. WA E. DORSET. 

LOUDSPEAKER SEPARATORS 
The many advantages of the use of separator 
and two speaker units in high fidelity 
equipment are fairly well known ; for those 
who may not be so familiar with them, 
however, we offer our leaflet S.E.3. 
Units available ex -stock are : 

Model A, kit of parts 18e. 6d. 
Model A, built and tested 22s. 6d. 
Model B. This model permits the adjust- 
ment of treble relative to bass or the use 
of speakers of different impedance. 

Kit of parts, 22s. 6d. 
Built and tested, 31s. 6d. 

Post and packing II -. 
S.A.E. for further details or leaflet S.E.3. 

RADIO COMPONENTS 
EAST STREET, DARLINGTON 

TRANSFORMERS 
M.T.1.- 250-0 -250 v. 80 m'a ; 0-4 v. 5 
6.3 v., 3.5 a. ; 0 -4 -5 v. 2 a. 
M.7'.2. -Same as M.T.1. but 350-0 -350 v. 
M.T.3. -30 v. ; 2 a. : tapped every 3 vdlte. 
All primaries tapped for 203 to 250 v. 

M.T.4. Auto 0- 
10- 120 - 200 - 230- 
250v.100 watts. 
Examine what 
you buy. 
From compo- 
nent dealers 
or write to us 
if unobtain- 
able. 
The correct 
price for these 
transformers 
is £ I each. 

THE DOUGLAS COIL CO., 
BRINKLOW, RUGBY. 

STAN WILLETTS 
43, SPON LANE, 

WEST BROMWICH, 
STAFFS. 

TR.9 SHORT -WAVE RECEIVER. Com- 
plete with 6 Battery Operated Valves 
(conversion details in April issue Practica 
Wireless). In working order, 1216, less 
Valves 516, post 216 extra. 
AMERICAN TRANS - RECEIVER. - 
Partly stripped but full of useful com- 
ponents. including 7 Valves -3 12SH7, 2 
12H6, 12517, VRI50130. 2216, post 216 extra. 
1355 RECEIVERS. -Brand new and com- 
plete with valves. 551 -, carriage 716 extra. 
VUI2A, brand new, boxed, 319 each, 
post 4d. 12A6, 4:6 ; 6K7, 516 ; VR21 
(210LF Cossor), 21- each, post 4d. 

TELEVISION 
TELEVISION RECEIVERS 

SCANNING AND FOCUS COILS 
P.M. FOCUS UNITS 

5/10 kv. R. F., E. H. T. UNITS 
E.H.T. and OUTPUT TRANSFORMERS 

Technical Publications post free. 

" TELEVISION CIRCUITS " 
Second Edition, post free 116 

HAYNES RADIO Ltd., 
Queensway, 

Enfield, 

ìC 

)41111.---*--F2ADIOGRAM 

('SevoiL 

1 
CHASSIS 

E 

SÏA R \ Pusl. -pe11 6V66. 
SePa+nta 

s,c v ta cost í :l71' 
less £5 7) 
Full home 
constuctor 
design 
in 
FOUR 

lie EASY 
STAGES pest free 

-to a \°w Skat 16-2000.. 

Powta 
PACK 

easy 
fitt,nq. 

NEW BOXED VALVES. -IRS, 1T4, 1S5, 
3S4, 6C6, 606, VP2B TDD2A, PEN220A, 
KTW61, KTW83, EF39, EBC33, MS /PEN, 
SP4B, VP133. HL133DD, 8/6 1L4, 3A4, 
3Q9, 6K7M, 6X5GT, 5Ú4G, 6C4. 6SJ7GT, 
ATP4. '76 ; EF36. 6AC7M. 6K7G, 9002, 6/8 : 

6C5GT, 9D2, 5/- ; 6J5GT. 954, 955. 3/8. 
YAXLEY SWITCHES. -2 -P 11 -W, 1,6 
each. KNOBS with Brass inserts, 6t1. each. 
ALADDIN COIL- FORMERS, 2d. each. 
METERS 50 micro -amp. 21in scale, 32/6 
each. MINIATURE MOULDED MICA 
CONDENSERS 100 PI, 4.6 doz. VOL. 
CONTROLS. Ex -Govt. 1 meg., 1/8 each. 
S.F. TRANSFORMERS, Ex -Govt. 465 kc.'s 
with adjustable cores. 6/- pair. VALVE - 
HOLDERS, B7G Ceramic, 1/- each. GER- 
MANIUM DIODES, 46 each. LOUD- 
SPEAKER CABINETS, 8/6 each. Send 
stamp for comprehensive list. Please add 
postage on orders under £1. 

ELECTRAD RADIO 
64, Gt. Victoria Street, 

Belfast, Northern Ireland. 

H.A.C. E EQUIPMENT 
Noted for over 15 years for . 

Short -Wave Receivers and Kits of quality, 

One Valve Kit, Model " C " Price 20/- 
Two " E " 43/- 

These kits are complete with all com- 
ponents, accessories, and full instruc- 
tions. 
Before ordering send stamped. 
addressed envelope for descriptive 
catalogue. 
"H.A.C." SHORT -WAVE PRODUCTS 
(Dept. TIE, 11, Old Bond Street, 

London, W.1. 

RADIO G200 ANNOUNCES 
Return of post service. 

VALVES. -1834, EA50, DI, VR78, CV6, 
VR65, 31 -. 615G, 319. 615gt, 41 , 6J5, 
6K7G, 6/6. 9006, VUIII, CV! III, 516, 
2X2, I2SH7, 51 -. 6K7gt, 616. 6J7G, 6K6gt. 
617, 616. AC6Pen, CV66, KTW6I, KTW62, 
VUI20a, 6C4, 6C5, 606, 6SH7, 6N7gt, 
" 45," 717a, 1625, 8012, 9003, 616. OZ4a, 
3A4, 6L5g, 619. 6L7, EFB, 6K7, 71 -. IAS, 
105, I S4, 3B7, 1291, 3Q5, 6AC7,'6G6g, 6SG7, 
6SK7, 6SQ7, 7W7, 12Q7, '12SG7, 12SK7, 
1299a. 1619, EFB, GUI, TTII, VT501, 716. 
ECH35, 504, 6F6, 65A7, 12A6, 807, 2051. 816. 
816, VS68, STV280140, ND, 5TV280180, 
916. 6AM6, 8D3, 1016. Remit by cheque, 
cash, or posta 'order. Also C.O.D. 
Trade and overseas enquiries invited. 

Cables : " Hoilerad Maidstone." 
ARTHUR MOILE 

SS, Union Street, Maidstone, Kent. 
'Phone : 2912. 

www.americanradiohistory.com

www.americanradiohistory.com


284 PRACTICAL WIRELESS 

NOW AVAILABLE 

GERMANIUM 
CRYSTAL DIODES 

LATEST, SMALLEST, 
SUPREME CRYSTAL DETECTOR. 

Midget Size. 5116in. x 3116in. 
Wire Ends for Easy Fixing. 

416 each, postage 21d. 
Wiring instructions for a cheap, simp.e 
but high quality Crystal Set included. 
Technical Details and Selected Types 

available. 
SILICON CRYSTAL VALVE 

316 each, postage 2!.d. 
Fixing Brackets 3d. Extra. 

COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ. 

COTTON AND SILK COVERED. 
Most gauges available. 

B.A. SCREWS NUTS. WASHERS, 
soldering tags, eyelets and rivets. 

EBONITE AND BAKELITE PANELS, 
TUFNOL ROD, PAXOUN TYPE COIL 

FORMERS AND, TUBES. 
ALL DIAMETERS. 

Latest Radio Publications. 
SEND STAMP FOR LISTS. 

CRYSTAL SET 
,NCORPORATING THE SILICON 

CRYSTAL VALVE 
Adjustable Iron Cored Coil. 

RECEPTION GUARANTEED 
Polished wood cabinet, 15' -. post 9d. 

A REAL CRYSTAL SET, NOT A TOY. 

POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 

Accurately lest 
111th, Low and 
Grid Bias Bat- 
teries. Write io 

leaflet 20 ii 

SUl'ACl1ILS 
ItFFEII 

* COILS. -A complete range of High Q 

variable Iron dust cored coils in 
wavelengths 10-30, 16-50, 30 -75 75 -200, 
190 -550 and 800 -2,000 metres : Aerial. 
H.F. or Oscillator. -As recommended 

All-wave 
Practical Wireless 3 -each 

* MODEL 30 famous ., waveband 
lC aligned. 

connection details n 
instructions given with every pack. 

* with R.F40tage palig ed 
pe 

70/3 Bic. 

* 
MODEL 

of CoTUNING ak, pair 
UNIT, ' consist- 

ing M." 
LF. Transformers, matched 2 gang 
and attractive dial. Components 
aligned together as a unit and sealed. 

69'9 inc. 
* MODEL 40 TUNING UNIT, similar 

with R.F. stage. 99,6 inc. 
* CHASSIS. Good quality aluminium 

chassis in stock for 5 v. Re^. 11,- ; 6.v. 
Rec. 12, -. Amplifiers and Feeder Units 
etc. from 

* SPEAKERS. P.M., 15i- ea.: 
lin. P.M.. 251- ea.: Goodmans 12ín.. 
135.- ea. ; Goodmans Twin Cone, 
1881- ea. : Wharfedale Golden l0in., 
85/- ea. * FREE. Home Constructor's Hand- 
book, containing 11 tested circuits 
forwarded Free. with orders of 20 - 

or more, or obtainable for 2'- from : 

FUPA(OII,5 MAIL. ORDER OFFICE. 
98. Greentca Avenue, London. 1ì.I7. 

SOLVE 
YOUR RADIO PROBLEM ! 

NOW YOU can not only build radios a 
completely new and easy way bu.. can 
actually save money ! Our range of 
aluminium chassis are completely pre- 
fabricated for ALL components. These - 
and our unique Construction Sheets and 
ALIGNED AND SEALED Timing Units - 
enable ANYONE to build a variety of do- 
m stic receivers, feeder units and quality 
s,mpliflers with the sure knowledge that 
failure is impossible ! 

Whatever your interest in radio you will 
find the answer to YOUR problem in the 
NEW EDITION of our world- lamous 

HOME CONSTRUCTOR'S HANDBOOK." 
which has been acclaimed the world over. 
From the vast quantities sold, also from 
letters in our files there is no doubt this 
book satisfies ALL interested in radio If, 
by chance, you haven't had a copy you 
really are mussing to -aay's best value ! Send 
to us NOW for the latest issue, price 21 -. 
(Worth very many times this purely intro- 
ductory price.) 

RODI NG LABORATORIES 
(0F ILFORD) 

MAIL ONLY to 
694, LEA BRIDGE ROAD, E.10 

SECTIONAL 
STEEL MASTS 
Ex- Government Surplus Steel 
Tubing, made into Sectional 
Masts. Ideal for Television, 
Radio, Flag Staffs, etc. Each 
Section approx, tin. dia. and 

5ft. 6in. long. 

Ilft. Mast (2 sections), 12/6d. 
(Carr. 2/6d.) 

22ft. Mast (4 sections), 22/6d. 
(Carr. 3/6d.) 

AT THESE PRICES THEY 
CANNOT LAST LONG. 

Send S.A.E. for our latest 
Clearance List of Radio and 

other Equipment. 

WALTON'S WIRELESS 

STORES, 
203, STAVELEY ROAD, 

WOLVERHAMPTON 

June, 1951 

FIRST -CLASS 

RADIO COURSES . . 

GET A CERTIFICATE! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. Let us show you how I -- FREE GUIDE - -- 

The New free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success- compelling qualifications as 

A.M.Brit- I.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A.M.I.P.E., A.M.I.Mech.E., 
Draughtsmanship (all branches), 
etc., together with particulars of 
our remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER --- 150,000 SUCCESSES - - 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 461), 148, HOLBORN, 
LONDON, E.C.I 

For nigh and low voltage 
testing : -1130 and 100/850 
volts A.C. or D.C. New 
popular model for 1601400 
volts A.C. or D,C., 1218. 

Write for int -rear» 
leaflet F29. 

RUN BAKEN - MANCH ESTE R- 

Preciton 
,3VALVE 

RADI 0- 
G R AM 
CHASSIS 

16 -2,000 metres. 
Triode output 
stage. Floodlit 
Perspex scale. 
Price £12 -17 -6. 
Also 7-calve RO model at £18 -5-0 
and 9 -valve De 
Luxe chassis at - VELOPMENTS 
221 -5 -0. Data 18 Broad Road. 
sheets on rere,est. {%"Ilil g u',. Sussex 

" GLOBE -KING " 
Short Wave Kits and Components. 
Production Lully booked up until 
new series commence Autumn, 1951. 

Watch this magazine for later 
announcements : 

JOHNSONS (Radio) 
MACCLESF ELD 
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Impressions on the Wax 
Review of the Latest Gramophone Records 

FROM the remarkable opera " Salome," written 
by Richard Strauss to a libretto after the 
poem by Oscar Wilde, Sir Thomas Beecham, 

conducting the Royal Philharmonic Orchestra, has 
recorded the orchestral climax the " Dance of the 
Seven Veils " on H.M.V. DB21149. More particu- 
larly than in any other Strauss opera, the orchestra 
is the principal character throughout, given the 
chief responsibility for presenting the whole drama 
in its gripping intensity. 

For the first time in about twenty years the 
distinguished American conductor Leopold Sto- 
kowski is visiting Great Britain to undertake a tour 
with the Royal Philharmonic Orchestra. Sir 
Thomas Beecham recently paid him the compliment 
of saying that Stokowski excels at producing the 
finest orchestral sound imaginable. The latest 
additions to the Stokowski repertoire are "Les 
Sylphides," by Chopin, on H.M.V. DB21255, in 
which he conducts his own symphony orchestra, 
and " S,iegfried," Act II, by Wagner, on H.M.V. 
DB21238, in which he conducts the Hollywood Bowl 
Symphony Orchestra. 

Even in these days of technical achievements in 
the world of recording, " Façade Suites 1 and 2," 
by Walton, played by the Philharmonic Orchestra, 
conducted by Constant Lambert, stands out as a 
fine piece of work. The drums, triangle, castanets, 
indeed any and every instrument, even playing 
.softly, is heard in perfect relation to the others and 
in depth. For a quick conception of this interesting 
recording listen to side five, " Noche Espanola " 
and " Old Sir Faulk." It is recorded on Columbia 
DX1734 -6. 

" Jubilee " and " On the Mall," on Columbia 
DB2835, is a new record made specially by the 
Military Band of the Black Watch (Royal Highland 
Regiment), under the direction of Bandmaster 
Laurence H. Hicks, in connection with its impending 
tour of Australia and New Zealand. 

In order to focus attention on new releases linking 
up with London stage successes, the Melachrino 
Orchestra, conducted by George Melachrino, have 
recorded a selection from " Gay's the Word " on 
H.M.V. C4079. It introduces " Bees are Buzzin'," 
" If Only He'd Looked My Way," " A Matter of 
Minutes," " Finder Please Return," " Gaiety Glad," 

On Such a Night as This," and ".Vitality." Another 
recording of this nature is a selection from Emile 
Littler's " Dear Miss Phoebe," played by Tom 
Jenkins and his Palm Court Orchestra, on H.M.V. 
B10047. 

Vocal 
The death of Ivor Novello saddened the world, 

and as a tribute to a great musician, composer and 

actor, and complying with public demand, " Ivor 
Novello Vocal Gems " (H.M.V. C4080, introducing 

.a number of famous singers) have been reissued. 
These records feature Peter Graves singing " Every 
Little Girl " " And her Mother Came too " ; Olive 
Gilbert singing " Thoughts of You," " Rose of 
England," " Bless You ". and " We'll Gather 
Lilacs " ; Webster Booth singing " Love is my 
Reason," " My Life Belongs to You," " Shine 
through my Dreams," and " Franco Will Rise 
Again " as a duet with Helen Hill ; Helen Hill 
singing " Waltz of My Heart," " I Can Give You 
the Starlight " and " Glamorous Night " ; and 
finally the orchestra, conducted by Harry Acres, 
play " Keep the Home Fires Burning " and 

April's Lady." 
Records by Gigli are always eagerly sought after 

and for his latest recording he has chosen " Sena 
Chitarra " (" Play the Guitar ") and " Paese Cho 
Ncatena," on H.M.V. DA 1917. 

Variety 
That popular singing and whistling star Ronnie 

Ronalde has chosen " The Song of the Thrush," in 
which his whistling is heard to good effect, and " I 
Leave my Heart in an English Garden," which is 
one of the hit -songs of the moment. 

That gifted artist Bill Kerr, who struck a lovely 
line in telling people they looked on their last legs, 
that the theatre circle would probably collapse 
shortly, and so on, applies his philosophy admirably 
in his recording of " Sing Me a Happy Song " and 
" The Death of Willie," on H.M.V. B10056. 

A young English singer, Larry Day, has gained 
fame in record circles because of the repeated 
broadcasts of " Music by the Angels " (H.M.V. 
B10036), in which he is. the soloist. Make sure to 
hear his second record, " As Long as the River 
Flows On " and " I Still Feel the Same About 
You," on H.M.V. B10046. 

Sam Browne and his All -star Singers make a 
welcome reappearance with "Songs' from the Hit 
Parade," on H.M.V. B10053, and " Tennessee 
Waltz " and " I Haven't Been Home in Three 
Whole Nights," on H.M.V. B10049, is foolery by 
Spike Jones and his City Slickers at its best. 

Dance Music 
Freddy Randall with his band makes his début 

on Parlophone R3382 with " Since My Best Girl 
Turned Me Down " and " That's a..Plenty," and 
Humphrey Lyttelton and his Band are heard to 
advantage with " Trog's Bhles " and " Gatemouth 
Blues " on Parlophone R3379. Trog is Wally 
Fawkes, part author of the former blues. Daily 
Mail readers will be familiar with Trog's cartoons. 

Editorial and Advertinemeut Offices : 
Practical Wireless," George Means, Ltd., Tower House, Southampton Street, Strand, W.C.E. 'Phone : Temple Bar 4883. 

Telezrams : Newnes, Rand, London. 
Registered at the G.P.O. for transmission by Canadian Magazine Post. 

The Editor will be pleased to consider articles of a practical nature sùitable 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. Ali correspondence intended for the Editor should be addressed : The Editor, Practical Wireless." George Newnes. 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 O.S.A. Reproductions or imitations of ant' of these are therefore expressly forbidden. ' Practical Wireless " incorporates " Amateur Wireless." , 
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BOOKS 

TWO BOOKS which are still the 
first of their kind to be published. 
are still the best value you can get -at least. SO our readers say time 
after time They are Personal 
Portables." at 2/8 post paid. and ' A Portable Televisor " at 3/2 post 
paid. Both by E. N. Bradley; both 
from BRADBOOKS Sennen. Pen- 
zance. Cornwall. 
R.S.G.B. Amateur Radio " publica- 
tions: Transmitting Licence, 32pp., 
1/; Service Valve Equivalents, 32pp.. 
1/3; Transmitter Interference, 32pp., 
1/6; Simple Transmitting Equipment. 
52pp.. 2/3; Microwave Technique, 68 
pp., 2/3; Receivers, 96pp., 3/9; Valve 
Technique. 104pp. 3/0; V.H.F Tech- 
nique. 96pp., 3/9: R.S.G.B. Bulletin. 
current issue. 1/8. Five recent issues. 
2/8. Prices include postage. RADIO 
SOCIETY OF GREAT BRITAIN. 28, 
Little Russell St.. London. W.C.1 

BRITISH SHORT WAVE LEAGUE is 
devoted to the interests of amateur 
radio enthusiasts. Publishes 12 -page 
" BSWL Review " monthly (members 
only) Offers many services and 
activity departments World wide 
membership. Founded 1935 Apply 
for details to : BRITISH SHORT 
WAVE LEAGUE. 53 Victoria St. 
London. S.W.1. (Abbey 2384.) 

ALIGNMENT PEAKS. Second edi- 
tion. 5,000 superheterodyne align- 
ment peaking frequencies, 4/9 post 
free. The Practical Radio Engineer, 
quarterly publication of the Institute. 
sample copy 2/ post free. Member- 
ship and examination data 1/- post 
free. Secretary, I :P.R.E.. 20. Fair- 
field Road, London. N 8 

RECEIVERS & GOMPONENTS 

EVERYTHING for Radio construc- 
tors, Condensers, Coils. Valves. Resis- 
tors, etc. Send stamp for list. 
SMITH. 98, West End Road. More- 
cambe. Quick service. 

TRO COMPLETE SETS with 9 valves. 
not guaranteed 16/ -. Yaxley 2 -way 
Switches. 1/9. 50 new 50 used Re- 
sistors i to 5w.; our selection. 6/6. 
Unselected Nuts and Bolts, 1/9 lb 
50 Wire -end Electrolytic Condensers 
Asstd.. includine 2 and 4 mfd - 350. 
500V.; knock -out price. 10/6 8 mfd. 
600V. Cans damaged, 1/3. All post 
paid. Indicators. 6a. complete In 
maker's crate, 75/ -. AUTOREX 
MOTORS. New Whittington Chester 
field. 

AMATEURS, Dealers, Servicemen.- 
Why pay fancy prices ? " Be in the 
know." Sepd S.A.E. to -day for list 
that well save you pounds. Goods 
C.W.O No C O D Money back 
guarantee. ANNAKIN. 25. Ashfleld 
Place. Otley Yorks 
T.R.9 TRANSMITTER -RECEIVERS, 
as described in April issue; not guar- 
anteed in any way owing to storage 
corrosion, but all valves present. 
complete with transit case: 25/ -, car- 
riage paid. P.O. or registered cash to 

ELECTROMART" 14. Broad Pave- 
ment. Chesterfield, Derbyshire. 

BUILD With Our Concise Instruc- 
tions: A.C. /D.C. complete in cabinet. 
T.R.F.. £5/101- M.S.S. Superhet. £6; 
L.M.S Superhet. £6/5/ -; Amplifier 
suitable for gram. or mike £4/10/ -. 
Send stamp for latest issue now pub- 
lished. " Cheapest List in England." 
SUSSEX ELECTRONICS LTD. (W.). 
Princes St. Brighton 
IRON -CORED I.F.'s. 465 Acs., 5/- pr.: 
Test Prods. w /plugs and leads, 2/6 
pr.; Midget Components. List 24d. 
CARTER'S. 67. Bell Lane, Marston 
Green. Birmingham. 

RATES : 4,- per line or part 
thereof, average five Bords to line, 
minimum 2 lines. Box No. 6d. extra. 
Advertisements must be prepaid 
and addressed to Advertisement 
Manager, " Practical Wireless," 
lower House, Southampton at.. 
trand. London, W.C.2. 

HANNEY OF BATH OFFERS: - 
Speedy service on new components 
only : Wharfedale Golden Speaker, 
10in.. 15 ohms, 80/ -; Goodmans 
Audiom 60. 12in.. 15 ohm. 135/ -: 
Goodmans Axiom 150. 12in.. 1601; 
ACOS GP20 Pickups (standard head), 
a limited number available again at 
£3/11/5. Complete set of parts for 
4 -watt Amplifier. with separate base 
and treble controls. 1261 -, or with 
instrument case 139/6. All values 
of Erie Resistors. including matched 
pairs; Dubilier high stability Resis- 
tors, 1% and 5%. 20 %. 10 %, 5% and 
1% silver mica Condensers; Wearite 
"P" coils, all ranges, 3/- each. Atkin's 
iron -cored Coils 3/7 each; Wearite 
705 Coi:paek 37/10: Osmor " Q ' 

Pack. 40/4; EHA 4- Station Tuner 
type. TS41. 40/2; Weymouth P5A IF's 
variable selectivity. 9/6 ea.; Wearite 
standard IF's. 10/ ea.; Wearite 
midget. IF's, 10/6 ea.; our ' special " 
standard IF's. 6I- ea. Woden potted 
output Trans. for PW quality ampli- 
fier (Jan. 51). 34/6; Elstone ditto. 
18/9; Elstone mains Transformers. 
350 -0 -350 or 250 -0 -250. 6.3 or 4v.. a- 
way mounting 21/. ea. Huge 
stocks Nuts, Bolts, Washers and In- 
strument Wires at competitive prices; 
all AVO and Taylor instruments sup- 
plied. list on request We supply 
new goods only no surplus, for all 
published post -war designs. Send us 
a list of your requirements and get 
our quotations by return, 3d. stamp 
for all lists. See our TV announce- 
ment in the current issue of PRAC- 
TICAL TELEVISION L F. HANNEY 
77. Lower Bristol Rd.. Bath (Tel.: 
3811.) 

FOCUS UNITS, 7K. 15/ each; A.F.3 
Transformers. 4/ each; H.D. Chokes. 
l0 Hy. 300 ohms.. 9/ -; Output Trans- 
formers Match 6v6. 51 -; Volume 
Controls with switch. 10k. 500k.. 4/6; 
less switch. 50k. 2meg. 2/6; with 
short shaft a meg.. 4 meg. 1 meg., 
1/3; 500mf. bias Cans 10d. each; 
Knobs. black. 14in.. 3/9 doz.; Tag 
Strips round. A.E.P.U.. 2d, each: 
Switches. rotary 4 -pole. 2 -way and 
off. short spindle. lid Cord -drive 
Spindles, 7d. Cash with order. Post- 
age extra. ARDEN RADIO MFG. 
CO., 141. Kineton Green Rd.. Bir- 
mingham 27. 

T.V. PRE -AMPLIFIER (using 
2xVR91) as described April PRACTICAL 
TELEVISION, 15/8. Receiver (less 
valves), similar IFTs and construc- 
tion as Rxs 3084, 3131, plus valve - 
holders for sound mounted (see 
mods. in PRACTICAL TELEVISION. 
March). 20/ -, List available with 
orders or s.a.e. Id. Condensers. 32/32 
350vw Tub. Card., 2/6; 32 350vw 2/ -; 
16 400vw 2/6;.1 2.5Kv 2/6. Ceramic 
Spindled Miniature Variables: 75pf 
DE 2/ -; 75pf Twin 3/ -; 25pf 1/3; 25pf 
3 Sang 3/8; 20pf preset 1/ -. Epicyclic 
Drives with pointer, 1/6, Spindle 
Cbuplers, 9d; flexible 1/ -. Fuse - 
holders Panel, 1/3. Ruby Indicators. 
Bulgin. 1/6. Coilf ormers, pax. 41.n. 
x 3in.. 4 for 1/ -. Chokes: 7H 350ma 
12/6; 20H 250ma, 15/ -; 4 pie RF. Rs, 
9d.; Tx 250ma, 1/6. Octal Crystals: 
2.5. 3.5. 5.5, 8 recs. 5/- each; 4.6. 
6.2 mcs, 4 / -; Std. 4 -8 mes, 4 for 
10/6 (Our asstmt.). Miniatures : 20- 
39 mes in 100 kcs. 8/6 each; No. 18 
4v Bat. Set. 6/9 mes with cire. and 
mods for other bands 1716. Pye: 
Plugs /Skis., 9d. pr. Triple Skts.. 1/; 
DE Skts, 11 -. Terms: C.W.O. S.A.E. 
all enquiries pl. W. A. BENSON, 
308, Rathbone Rd., Liverpool, 13. 

REPAIRS AND REWINDS 
VACUUM CLEANERS and Gram. 
Motors, repairs our speciality. Arma- 
ture rewinds, new bearings and com- 
mutators fitted, also transformers 
rewound. speakers repaired. 'Com- 
petitive prices. Trade enquiries 
invited, 2 to 5 days c.o.d. service. 
Send s.a.e. for price lists to: A.D.S. 
Co. (V.E.M. Dept.), 26113, Lichfield 
Rd, Aston, Birmingham, 6. Est. 1935. 

VALVES 
NEW EX -GOVT. VALVES. -EF36, 
EF54.' EF50, 12a6, 6L7. 6SL7. at 5/ - 
6J5. 12SG7. 12AH7 6557. 6H6. at 
3/6; EBC33, 6N7. EF39, 6Y6. CV6. 
6,17, 6K7 5Y3 6X5, 65K7, 2A3. at 
5/6; 807, 6V6. KTW61, at 6 / -; 6L6. 
8/6; PX25, 9/ -; 866A, 808, 7/6; 
805, 813. 15/ -. .25 Conds.. 4/ doz. 
HW Rects., 250v. 80m.a., 6/; post 6d. 
Rotary Trans. Input. 36v. Out.. 
1400v. 200ma. 30/- 

. 

Cfd. Onan 
Generator input 115v DC out. 
115v A.C. 460cs. 600w.. 26v 3.8a. 
comp. with auto P.B. starter, £3/10/ -. 
Cfd. V.A.O.. 91 Northumberland Rd., 
Southampton. 
VALVES. new /bxd., 6AC7, 6B8. 6C5, 
5Z4, 6K6. 6K7 6H6. 6J5. VR101/ 
MHD63. 9D2. KTW61. EF50. EF36/ 
VR56, 12A6. 9003 SP41, SP61. VÚ111, 
2051 Thyratron 6v., all at 6/8 each. 
Vol. Cntrls., 25, 50, 100K., 4, 4. 1 and 
2 meg.. 1 /sw, 2111 ea.; ditto W /sw 
(SP), 4/3. 80 ohm Co -ax, 10d. yd. 
Ex -Govt m /coil Hand Mie., 5/6 ea. 
Room -to -room Telephones, 8/3 with 
flx. Friction Reduction Drives. 2/11 
each. Hundreds other lines. Order. 
C.O.D. LORNE RADIO SUPPLIES. 7. 
Lorne Rd., Walthamstow. London. 
E.17 (Mail order.) 
VALVES (brand new) EF50. EL32', 
6K8G. 6K7G. 6B8G, 6V60. 5 / ; post 
paid KITE 59 Montgomery St., 
Hove 3. 

RADIO SUPPLY CO. 34. Hanover 
Street, Park Lane, L, eeds. Ex -Gov. 
Items: 0.1 mfd 350v Tubulars (new), 
3/6 doz.; Smoothing Chokes. 100ma 
10h 100 ohms Trop. 4/3; 200ma 5h 
100 ohms, 5/9; Selenium Rectifiers. 
12/24v la H.W., 3/8; Microphone 
Trans., 100 :1, 2/6; Aerial Rods, sec- 
tional, lft. in length, tin. diem., 
copperised steel, 2/- doz.; 12 mfd 50V 
Met. Tub., 7/- doz.; Brand New 
Boxed Valves: 954, 955, 956, 2/9; 9004. 
1/11; 9003. 3/3; SP4 (MS /PEN). 3/9; 
6J5GT, 3/11; 6N7GT, 6J5Met, 12A6Met, 
5/3; 6C4, 6SG7Met, KT24, 6AC7Met. 
4/11; 6K7GT 6/9; 6B8Met, 6D6. 6C6, 
6J5GT, 3/11; 6N7GT, 6J5Met., 12A6Met, 
EF50, 154, 8/11; 1R5, 6F7, 7/6; 42. 
KT66, 7/11. Brand New (boxed in 
50s): Dl, 1/3; VÚ133, 3/9; 6AG7. 6/9; 
6X5GT, EK32 6/11; 6- 7GT, 12K8 
Met, EL32, 7/6; 50L60 i 51.74G, 8/6. 
Ex New Equipment: EF36, 4/9; EF50, 
4/11; EBC33 EF39, 5/9; EK32, 5/11; 
EL32. 6/11. All goods guaranteed. 
C.W.O. or C.O.D. over £1. Postage 
1/2 all orders. Full list 3d. 
RAEMOS (Mail Order). 52 Pendle- 
stone Rd.. London. E.17. offer the 
following guaranteed new compon- 
ents. Valves: ECH35 9/ -, 6F6G 7/6, 
6K7G 6/ -, VR91 6/6, 9D2 4/6, 6J5GT 
3/9. IS4 6 /6, 1T4 8 / -. IC5 7/8, 1N5 
6/6, 1N7 7/6, 106 8 / -. Large range 
other types. Volume controls. all LI 
spindle. 10K to 2 Meg. L /sw 2/9, 
W /sw 4/3 Co -ax Cable, 80 ohms. 
10/- doz. yds. Pentode 0/trans. 3/11, 
tapped primary 5/9 Service equiv. 
for KT66. 15/- pair Speakers: 31n. 
13/ -, 34in. 12/6. Sin. 151 -, 64in 14/, 
Wiproof metal cabinet Speaker. new. 
boxed, 22/6. Flasher Clock device, 
10 hrs. at one winding, 10/6. Bal/ 
arm Units for house telephone. 5/6 
pair Large range Resistors, 4/4 -watt, 
4d., 1 -watt 7d. Condensers: 8mf /450v. 
2/9: 8x16 3/9, 16x16 4/3, 32mt/350v. 
2/9; .1/350v., 7/- doz. Valve and 
Component List available. S.A.E. 
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SOUTHERN RADIO'S Wireless Bar - gains.-R.3515 Television Units, 21 
valves with 6 -stage 14 m.c. I.F. strip, recommended for ideal T.V. conver- sion by all experts; brand new in original wooden cases, £3/101 -, R.1355 
Receivers, brand new. and unused, as specified for inexpensive television. 
£3151 -. T.R.1196 6 -Valve Superhet receivers; perfect and guaranteed. 
22/6, plus 1/4. Throat Microphones. 
with lead and plug- magnetic, 4/6. 
Control Cables, 14ft. with adaptors 
or B.C.453/4/5. 9/6 each. R.A.F. 
Bombsight Computers, complete, brand new, with motors, gyro gears. 
blowers, etc.; ideal for model makers. 
etc; the best component value ever 
offered; 55/- each. plus 5/ -. Lufbra 
Hole Cutters adjustable from ¡in. to 
3 /in. for use on wood. metal, plas- 
tics. etc.. 5/6. Contactor Time 
Switches, by Smith or Venner; 10- hour movement with thermostatic 
control; 2 impulses per second; com- 
plete in sound -proof case, 10 /, plus 
1/4. Hand Generators, 6 volts at 
5 amps.; complete with crank, 21/ -. 
Receivers Type CCT46104, frequency 
1.5 ms. to 3 mcs. for 28 volts; com- 
plete with 28 -volt Dynamotor. 6 valves; brand new; black crackle 
finish, 90/ -. Speakers. Celestion 2lin. 
P.M. to 3 -5 ohms; moving coil. 17/6. Plastic Transparent Map Cases. I4in. 
by 10 /in.; ideal for maps, charts, photographs. etc.. 5/6. Condensers. 
100 assorted mica and tubular up to 
2 mf., all useful sizes. 15/. Resist- 
ances, 100 assorted all useful sizes 
up to 3 watts. 12/6. Radio Compass Indicators with internal Selsyn 
motor. 3in. dial. 13/6; 5in. dial. 15/6. 
Walkie- Talkie (Trans. Receiver) Type 
38, Mark II. complete with 5 valves; throat microphones; headphones and 
aerial; guaranteed working; £3/10/ -, carriage pa:d. Star Identifiers, with 
Hydrographie Office Modifications. 
A -N type, complete in case 5/- Radio Publtcation List. 21d. 
SOUTHERN RADIO SUPPLY, LTD.. 
11. Little Newport St., London, W.C.2. 
(Gerrard 6653.) 

POWER UNIT Type 280. Contents 
4 x CV54, 5U4G. VR65. 6 Relays, 4 
Selenium Rectifiers. 5 Jack Socket, Transformers, L.F. Chokes. Conden- 
sers. Resistors, Plug Sockets, Valve - 
holders, etc. All on chassis in lou- 
vered case, size 20ín. x 12ín. x 12in.; 
new, unused in packing case. Clear- 
ance price 22/6. LOGAN, West Alley, 
Hitchm, Herts. 
RP UNITS TYPE 24. and 24 mod. 27 at 12/6 ea.. plus 1/3 carr.; R1124. 
with 6 universal valves, OK for TV 
sound, 21/- ea. We have large stocks 
of ex. Gov. Radio, Electrical and 
Optical goods. S.A.E. will bring you 
complete lists. H. ENGLISH. Ray- 
leigh Rd., Hutton, Brentwood, Essex. 
WIRE RECORDING Constructional 
Details 1/6. Stainless Steel Record- 
ing Wire, 3.600ft. reels, 4/9. 12, 
Rossendale Ave., Blackley, Man- 
chester, 9. 

LOUDSPEAKERS repaired promptly. 
MODEL LOUDSPEAKER SERVICE, 
34a, Hillingdon Road, Oxford. 
MIDDLESBROUGH . . phone 3096 
or call PALMERS. 114, Waterloo 
Road. Large stocks Radio and TV components. 
MAGNETIC SOUND Recording Wire. 
stainless steel, temporary wooden 
spools, approx. 1¡ hours' running 
time at 2ft. per sec.; '14 /- per spool. 
A. SMART. 90, Grange Rd., Hales - 
owen, Worcs. 
MAGNETIC RECORDING.- Stainless Steel Wire. .0036m. diam.; 80z. spools; 14,000ft.; playing time. - 2 hours; 15/ -, post free. H. WILSON, 
IA Berwood Farm ltd., Sutton Cold- 
field. 

NEW PRODUCTS: Chancery Adaptor converts any turntable to 331 r.p.m. instantly, £3/12/6, post 2/6; Decca 
Lightweight Pickup to match, fitted 
Acos GP19L.P. cartridge with per- manent sapphire, £2/13/ -, post 1/6; 
Decca dual -speed Motor and turn- table for 78 and 331, £6. post 2/6; 
Decca Lightweight Pickup with re- 
versible head for standard and L.P. 
(Acos G.P. sapphires), £3/19/4; 
N.R.S. dual -speed Record Player com- 
prising. Decca motor with pickup 
fitted, GP19 and GP19L.P. plug in 
heads in portable case, £13, carr. 
5/ -; Decca long -playing Records by 
post, send 5d. for list of titles; N.R.S. 

Symphony " Amplifiers, bass lift, 
middle lift and treble lift, scratch 
cut, negative feed -back, 5 watt do- 
mestic model, 9 gns., carr. 5/ -, 
10 watt model for clubs, halls, etc., 
£13119/6, carr. 5i -; wonderful fidelity. 
hitherto unknown at these prices ! 

Quality Tuners: L. & M. wave, T.R.F. 
kit, 95/- or built, 115/ -, post 2/6; 
3 -wave Superhet kit, £8, built £9, or 
with " Magic Eye," £10151 -, or with 
tone control stage 'bass lift and 
treble lift), £10/10/ -, both built, carr. 
on tuners 5, -. Bass Reflex Cabinet 
Kits, give superb bass and transient 
response, fully cut patent timber felt. 
instructions. etc., 8in. speaker model 
(30 x 15 x 12in.). £4; loin- speaker 
model, £41101 -; 12in. speaker model, 
£5; ready built, 7/6 extra, carr. 7.6; 
recommended speakers: 8in. £1, loin. 
30/ -, 12ín. 145/ -. Send 21d. now for 
full details of above and other bar- 
gains. Terms: C.W.O. or C.O.D. 
NORTHERN RADIO SERVICES, 16. 
Kings College Rd., London, N.W.3. 
(Primrose 8314.) 

TRS OF CROYDON 
6V6 716 1125 7/6 6AM6 10/6 HVR2A ,i6 
6K7 7/6 1T4 7/6 6A05 8/6 VR53 7/6 
5Z4 7/8 1S4 7(6 EF55 10/6 50L6 816 
617 7/6 1S5 7/6 12K8 8/6 25A6 8/6 
6116 3/8 1Q5 7/6 VR91 6/0 807 8,6 
6,15 5(6 6J6 10/6 6537 6/6 5U4 8/8 
6138 6/6 6X5 7/6 6AC7 7/6 VR92 2/6 
(lb. reel MULTICORE SOLDER, 3/9. 
) and 1 MEG. V.C., with sw:, 3/6 : less sw., 
2 / -. T.C.C., 16/450v.. 3/- : 25:25. 1/6. 32 msrf 
350v., 3/- : .01 mad 1000v.. 4/6 doz. int. 
Octal valveholders 5/- doz, ; 21 In. P. M. 
Speakers 11/6 : 6v. vibrator pack 250v 60ma. 
less vibrators 12/6. 

Bargain Lists, 21d. stamp. 

MAIL ORDER, 71, MEADVALE Rd., 
E. CROYDON. 

Callers: 2, Pawsons Rd., W. Croydon. 
THO. 1865. 

Mains Transformers 
UPRIGHT - DROP THROUGH AS ILLUSTRATED. 
Two Types Only. Guaranteed. 
No. 1: 250- 0- 250v., 80 
mA., 0-4-6.3v.. 5 amp. 
0- 4 -5v., 2 amp. No. 2 : 
Same, but 350v. Both 
16 / -, post 1/- for 1 to 3 

MU-FIELDS RADIO. 
8, Burnham Road, 
Whitley. Coventry. 

AUTOMATIC SWITCHES 
(reconditioned) 

All types of clockwork and electricswicches 
all reconditioned as new and guaranteed 

from 3í /- 
Write to :- 
TIMESWITCHES. for illustrated details. 
Goorge St., North Shields, Northum- 

berland. 

RESISTORS. -/W, 470K, 4.7K, ¢W, 
1K, all 3/- doz.; 1 -w, 820, 1.5K, 2.2K, 
4/6 doz.; 2W, 500, 820, 2.7K, 15K, 6/6 
doz., min. order 1 doz.; W/W 500, 
5W, 1/- ea.. 9/. doz. Yaxley sw. 
2p6w, 3 for 5/ -. lfn. coax, 10ft. 
lengths, 3 for 5/ ANGLIN, 106, 
Cleethorpe Rd., Grimsby. 
HIGH -GRADE CONDENSERS-Get a 
stock now at favourable prices: 
l6mfd. 350v., 2/-; 25mfd. 50v., 1/; 
2pf, 4 pf, 20pf. .0001, 001, .002, 3'6 
dozen 005, 01, .1, 25, 41- dozen: 
Micamold .1 350v., '8/6 dozen. Over 
10/- post free. ELECTRONIX, 220b, 
Canterbury St., Gillingham, Kent. 
SYNCHRONOUS MOTORS, 200 -250v. 
A.C., 50 cycles, clock type, 12/6 each, 
1/- postage; suitable for model 
engineers. UNIVERSAL ELECTRICAL, 
217a, City Rd., London, E.C.1. 
WALNUT RADIOGRAM CABINETS; 
sample designs; few only; stamp d('- 
tails. SHAW. 69, Fairlop Rd., E.11. 

ELECTRONIC ORGAN Construction 
Data. Component values. practical 
layout. etc. Further details C. 5,; S.. 
10a. Duke St., Darlington. 
AUDIO OSCILLATOR, Rotary Con- verter, Test Equipment, Components 
for sale. Amateur giving up. List 
available. TOVEY, 63, Hythe Rd., 
Swindon. 
SALE. -P.W. Mags., 1947 10. 1948 12. 
1949 10, 1950 7. Offers ? 3413 Market 
Place, N.W.11. 

KLYSTRONS, Govt. surplus wanted: 
quantities only: all types. Box No. 
200. 

EDUCATIONAL 
WIRELESS.- Postal Course in theory 
for Amateur Transmitting Licence, 
complete with text -book at moderate 
fee also instruction at school for 

Certifi/ates to become Rad:o 
Officers in Merchant Navy at good 
salaries. Recognised by Ministry of 
Education. Apply, B.S.T., LTD., 179, 
Clapham Road, London, S. W.9. (Estd. 1906.) 

NORWOOD TECHNICAL COLLEGE, 
W. Norwood, London, S.E.27. Full - 
time, part -time day and evening courses in Radio and Television 
(Technology and Servicing), Radar 
and Line. Preparation for following examinations: C. & G. Full Techno- 
logical, R.T.E.B., Amateur Transmit- 
ting Licence, P.M.G. Free Telecom. 
Prospectus (B) from the Secretary, 
(170.) 

SEE THE WORLD -600 Radio Officers 
required. Send 2d. stamp for pro- 
spectus to Britain's leading college. 
We train most in shortest period, at lowest cost. WIRELESS COLLEGE, 
Colwyn Bay. 
MERCHANT NAVY and Air Radio. Here is an opportunity to 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. S.A.E. prospectus from Director, THE WIRELESS SCHOOL, 
21, Manor Gardens, Holloway, 
London, N.7. (Estd. 30 yrs.) (Phone: 
ARC 3694.1 
THE INSTITUTE of Practical Radio Engineers have available Home Study Courses covering elementary, theo- retical, mathematical, practical and laboratory tuition in radio and tele- vision engineering; the text is suit- 
able coaching matter for I.P.R.E.. Service, entry and progressive exams. Tuitionary fees at pre -war rates are moderate. The Syllabus of Instruc- tional Text may be obtained, post free, from the SECRETARY, Fairfield Road, Crouch End, 1'4.8. 
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5- VALVE ALL -WAVE 

CHASSIS 
The HAYES RGII20 is an outstanding 
5 -valve chassis with high sensitivity and 
selectivity. Octal valves 6K8, 6K7, 6V6, 
6Q7, 5Z4. 16 -50, 195- 550, 900 -2,000 metres. 
Iron -cored high " Q " coils. Illuminated 
glass dial, bin. x 5in., var. tone control, 
switched P.U. sockets, and high quality 
4 -watt output. Chassis size 11 in. wide, 
7in. deep. A beautiful bronze escutcheon is 
supplied. Healy duty mains transformer, 
1001250 A.C. mains. These chassis are not 
surplus or bankrupt stock, but are brand 
new and fully guaranteed. Price £131716 
carriage paid complete with speaker. Full 
details and circuit data with pleasure. 

THE HAYES COMPANY 
1 ALCESTER RD., MOSELEY, BIRMINGHAM, 11 

Phone : SOUTH 0202 

A.C.'D.C. Voltmeter, 0 -300 volts, 17 ;6. 
Bond Tester. 0 to .1 ohm, 41n. scale, can be 
easily converted into ohmeter or megger, 
12'8. Vacuum Gauges. 0- 301n., mercury. 
6ín. scale. 10 / -. Centre Zero Voltmeter. 
0-3 and 0-30 volt. 10 / -. A.C. Voltmeter. 
0 -150 volt with 12 k. resistor, will read 300 
volts, 100 m/a meter. 2in., 4/8. Special Offer, 
100 to 124 Mc,s Transmitter in four channels 
(BC950- A400). less valves. 17/6, plus 1/6 
post. Metal Rectifiers. 12 volts f amp.. 
4,'6. 6 -way on /off press button switches. 
a really beautiful Job. 3 /8. Moving Coil 
Mikes (hand type). 6/6. Carbon Hand Mikes, 
4/6. Fully shrouded Mike Transformer, 
416. 8 mfd. condensers, 500 v., screw mount- 
ing. 2,6. 8 mfd. 600 volt, 4 / -. 4 mfd. 600 volts. 
paper, 24. 10 mfd., paper, 600 volts, 6 / -. 
32 mfd. 500 volt (larger size with clip). 
5. -. 25 mfd. 25 volt. 1/ -. 50 mfd. 12 volt. 15. 
12 mfd. 50 volts 1 / -. 8 x 8 x 8 mfd. 450 v.. 
5 -..5 mfd. 500 volt, paper. 9d..1 mud. 2.5 
Kv.. 2,6. Miniature Speaker Cabinets to 
cui t Win. speaker in very attractive colours, 
7 6. 200 to 250 volt motors. A.C. /D.C., with 
three -speed gear -box. 19,6. ML4. 5 -. 12C8. 
4 6. 12SL7. 8/6. NGT1 Thyratron. 6-. Battery 
output pen, 6 / -. EL3. 10! -. ECH3, 10 / , 
HVR2A. 7KV. EHT Rectifier 81- E.K32 6.3 
volt, .2 Frequency Changer, 6/ -. MS Pen., 
616. VP4B, 716. 12A6 output Pen.. 6 / , 4Pin, 
Barreter .2 amp. 5' -..4 Gang Tuning Cond 
(Brand New), .0005, 316. 100 P.F. Double - 
spaced Butterfly Condenser, 216. 100 , P.F. 
Miniature Cond.. 218. 

Superhet Chassis suitable for radiogram. 
5 -valve A.C. Complete with dial and speaker 
by well -known makers. Just a few left- 

and .3 h.p. motor, £6 and £5 /10 /0. We have 
a very comprehensive stock of all Radio. 
Electrical and TV Spares. Write, call or 
'phone. All enquiries answered. 

SOLIDAS LTD. 
OFFICE AND SHOWROOMS 
4 PRAED ST. LONDON, W.2. 

AMBASSADOR 4670 

RADIOLECTRON 
22, Frances Street, Scunthorpe, Lincs. 

NEW GOODS ONLY 
CONDENSERS, -450 V.W. 4 mfd., 2'6 
8. 3.'- : 16, 4- : 8-8, 5/9 ; 8 -16, 7/6 : 16 -16, 7,9 
503 V.W. 8 mfd., 4/- ; 16, 6/6 : 8-8, ß1f1: 8- 16.8/6 
16- 16.10/6: 25X25V, 2/ -; 25X50V. 2/3: 50X12V 
21 -: 50X50V, 2/8. Tubulars. 500 V.W. up to 
01, 11d.; to .1. 1/1:.25. 1/9:.5, 3'6: 1 mfd.. 

450 V.W., 1 mfd., 2/9: 2 mfd., 3/3: Moulded 
Mica. up to .0003. 10d.: to .003. 1l -; to .01, 
1!8; Sil. Mica, up to 80 pDf., 9d.; to 8K Pf., 1 / -. 
VOLUME CONTROLS. -Lg. iin. dia. Spols, 
all Values. 3/ -; with SW., 5 / -; with D.P. 
SW., 6 / -; Midg. Type. I, 1. 2 meg.. 4'6: with 
SW.. 6/6: with DP. SW.. 7/6; Wire Wound. 
1 K. to 80 K., 8/6: 100 K., 7/9. 
RESISTORS.- Carbon. all values, I watt. 
44.: 1 watt. 8d.; 2 watt, 1) -: Wire Wound, 
5 watt, 50 ohms to 2 K., 1/9; 3 K. to 50 K., 
2,6: SO watt, 50 to 2 K.. 216; 20 watt, 50 to 
2 K., 3/ -; Mains Droppers with FL. and 2 adi. 
taps, .2 A, 4/6; .3 A.. 5/ -: Ltnecord, 3 -way, 
.3 A., 2/3 yd. 
Terms -Orders up to 10'- pest 4d.; over, free. 
List 4d. stamp. 
Please print your name and address. 

RADIO AND TELEVISION 

COMPONENTS 
All parts in stock for: 
Electronic Vlewmaster and Easy Built 

Teles hors 
ITEMS SOLD SEPARATELY 

Headphones, high resistance, 61- pair. 
Output Trans., suitable 6V6, etc., 3.11. 

.1 mid. 500 v. working, 4d. 
CO mA. Chokes, 311. 
500 +500 Trimmer 1/ -. 

ALL NORMAL RADIO COMPONENTS 
STOCKED. 

ALL GOODS POST FREE OR C.O.D. 

T. N. B. RADIO 
166a, Rookery Road, Handsworth, 

Birmingham, 21. 

THE 

BRITISH NATIONAL 
RADIO SCHOOL 

E ST D. 1940 
o 

To get into the B.N.R.S. 

CASH is NOT ENOUGH 
We must first be convinced 
that YOU are going to 

BENEFIT! 
Write and tell us - of your 
background and AMBITIONS 
and we will advise, not lure. 

Brit.I.R.E., City and Guilds, 
P.M.G. (Theory only) Examina- 
tion Courses, also what we 
sincerely believe to be the best 
RADAR Course ever written. 

Six months' trial period without 
obligation to continue. 
Please mention this advt. and send 
for free booklet and sample lesson 
to : - 

STUDIES DIRECTOR 

BRITISH NATIONAL RADIO SCHOOL 

66, ADDISCOMBE ROAD, CROYDON 

Phone: Addircombe 3341 

MORSE CODE Training 
COURSES for 
BEGINNERS and 
OPERATORS, also 
a SPECIAL COURSE 
for passing the G.P.O. 
Morse Test for 

AMATEUR'S D 

TRANSMITTING 
LICENCE. 

Send for the Candler 
BOOK OF FACTS 
It gives details of all 

Courses. 

THE CANDLER SYSTEM CO. 
(Dept. 5L0), 121 Kingsway, London, 

W.C.2. 
Candler System Co., Denver, Colorado, U.S.A. 

BRAND NEW VALVES! 
(A) Maker's Cartons (Bi Unused and Boxed 

Type A B Type A It 
2026 4/9 413 6807 5/8 - 
2X2 4'9 413 68K7M 
5Z1 6.!9 or GT 5!3 - 
669 5/- 7V7 8/8 
601 8/9 6/3 1206 - 2:- 
6('1 513 - 1281P7 - 3 6 

61`60 7/3 25L6GT - 60 
6.150 3;6 7103 3,6 - 

6J5GT 4;8 EA50 - 3 6 

617(1 e- E834 - .. 

6K6(I'r 8' - -3 EC3 
(BIAS) - 5 - 

6KTG i.;L - 8,6 
or 0T 8B - EL'S1 - 8- 

6ST01' 5/3 - K1'r03 - 8.0 
6SC7 8- KTZ6 Bi- 
Special Offer : EFIO, 3'8 ; SP- 11.2/8. Ex- equipment . 

soiled. but tested for s isfartory emission (EF /O 
checked for soundness of glass seals). 
Condensers : 6 nod. 2,090 v. test Unetal block/. 
Brood ucw, only $'8 will a they last I 

Poet paid on orders over tl. 
REED;& FORD (Mail Order Only), 39, Burnley Rd., 

Aiasdale, SOUTHPORT, Lanes. 

Something for yon 
INDICATOR UNITS TYPE 6, as new. 
and in Transit case with V.C.R.97 Cathode 
Ray Tube, EF50 and EB34 Valves, Hood. 
Dipole, etc., an interesting parcel of com- 
ponents for the amateur, 751- carr. 7) -. 
CRYSTAL SETS. The Festival Boudtir 
Model, black bakelite case with variable 
tuning condenser, coil, diode Detector 
needing no adjustment and headphone; 
specially suitable for crystal reception, 
301- post free. 
MICROPHONES. Table type in adiust- 
able stand with on -off Switch, sound 
power type, need no battery, 716. Post 
II -. G.P.O. carbon mike in moulded 
bakelite case, hand type, 316, transformer 
216, post II -. G.P.O. Mike Button, Iin. 
dia., 316. 
VIBRATORS. volt 4 -pin non- sync.. 
as new, 716. 
RELAYS. G.P.O. bank of 20 relays in 
metal case, 100 ohms resistance, 101- each. 
post 2I -. 
TRANSFORMERS. Double wound, 
new 110 volts input, 230 volts 4.75 KVA 
output. £17.10.0.. B.T.H. 230 Volts 50 cy. 
input, 30 volts 6 amps. and 2 volts 20 amps. 
output, 451 -. Foster 230 volts input. 50 volts 
2 amps. output, 151 -, post 21 -. 
SWITCHES. Dewar Key Switches, new, 
7 -pole C.O. 316, post 6d.. Yaxley type 8- 
pole 1 way and 3 -pole 3 way 216. Lucas 
8 -way Switch Box, 31 -, post 9d. 
CONDENSERS. 4 mfd. 1,500 volts 
working, also other voltages at special 
prices. 
MORSE PRACTICE OUTFIT compris- 
ing precision made A.M. Morse Key with 
insulated bar and knob, twin coil buzzer 
with contacts, battery holder on base with 
diagram and instructions : 616, post 116. 

ELECTRADIX RADIOS 
214, Queenstown Road. Battersea. Loudon, S.W.)) 

Telephone MACaulay 2159 =- 
MANUFACTURERS -We 
hold large stocks of components 
and can offer Immediate De- 

livery of many components that 
are in short supply. Send us 

your enquiries or 'Phone : 

Luton 2677. 

Express Delivery from 

COVENTRY RADIO 
189, Dunstable Road, Luton 
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Practical Wireless 

BLUEPRINT SERVICE 
PRACTICAL WIRELESS 

No. of 
Blueprint 

CRYSTAL SETS 
Blueprints, Is. each. 
1937 Crystal Receiver .. PW71 
The " Junior " Crystal 

Set .. .. .. PW94 

STRAIGHT SETS 
Battery Operated 

One -Valve : Blueprints, 2s. each. 
The " Pyramid " One- 

valver (HF Pen) .. PW93* 

Two -valve : Blueprints, 2s. 
The Signet Two (D & 

LF) ., .. PW76 

Three -valve : Blueprints, 2s. each. 
Summit Three (HF Pen, 

D, Pen) .. .. PW37 
The " Rapide " Straight 

3 (D, 2 LF (RC & 
Trans)) 

F. J. Camm's " Sprite " 
Three (HF, Pen, D, 
Tet) .. ., 

PW82* 

PW87' 

Four -valve : Blueprints, 2s. each. 
Fury Four Super (SG, 

SG, D, Pen) .. .. PW34C 

Mains Operated 
Two -valve : Blueprints, 2s. each. 
Selectone A.C. Radio- 

gram Two (D, Pow) PW19 

Three -valve : Blueprints, 2s. each. 
Double - Diode - Triode 

Three (HF Pen, DDT, 
Pen) .. .. , . PW23 

Four -valve : Blueprints, 2s. each. 
A.C. Fury Four (SG, SG, 

D, Pen) PW20 
A.C. Hall -Mark (HF 

Pen, D, Push -Pull) .. PW45 

SUPERHETS 
Battery Sets : Blueprints, 2s. each. 
F. J, Camm's 2 -valve 

Superhet .. .. PW52 

No. of 
Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : Blueprint, 2s. 
Simple S.W. One -valver PW88 
Two -valve : Blueprints, 2s. each. 
Midget Short -wave Two 

(D, Pen) .. .. PW38A 
Three -valve : Blueprints, 2s. each. 
Experimenter's Short- 

wave Three (SG, D, 
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 
Four -valve : Blueprint, 2s. 
" Imp " Portable 4 (D, 

I F, LF, Pen) , . PW86 

MISCELLANEOUS 
Blueprint, 2s. 
S.W. Converter -Adapter 

(I valve) .. . PW48A 

AMATEUR WIRELESS AND 

WIRELESS MAGAZINE 

STRAIGHT SETS 
Battery Operated 

One -valve : Blueprint, 2s. 
B.B.C. Special One - 

valver .. .. ., AW387 

Two -valve : Blueprints, 2s. each. 
A modern Two -valver . , WM409 

Mains Operated 
Two -valve : Blueprints, 2s. each. 
Consoelectric Two (D, 

Pen), A.C. .. . , AW403 

SPECIAL NOTICE 
THESE blueprints are drawn full 

size. The issues containing descriptions of these sets are now out 
of print, but an asterisk beside the blueprint number denutes that con- structional details are available, free with the blueprint. 

The index letters which precede the Blueprint Number indicate the per- iodical 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 
BGmprinr 

SHORT -WAVE SETS 
Battery Operated 

One -valve : Blueprints, 2s. each. 
S.W. One -valver for 

America .. ÁW429 
Two -valve : Blueprints, 2s. each. 
Ultra -short Battery Two 

(SG, det Pen).. . WM402 
Four -valve : Blueprints, 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 : Blueprints, 3s. 
Standard Four -valve A.C. 

Short -waver (SG, D, 
RC, Trans) .. .. WM391 

MISCELLANEOUS 
Enthusiast's Power Am- 

plifier (10 Watts) (3/ -) WM337 
Listener's 5 -watt A.C. 

Amplifier (3/ -) .: WM392* 
Harris Electrogram 

battery amplifier (2/ -) WM399 
De Luxe Concert A.C. 

Electrogram (2 / -) ,. WM403 

iiINTS COUPON 
This coupon is available until.,une 
4th, 1951, and must accompany all 
Practical Hints. 
PRACTICAL WIRELESS, TUNE, 1951 

Published on the ".th of each month by GEORGE NEWNES, LIbIITED. Tower House, Southampton Street, Strand, London, W.C.2, and printed in England by W. SPE.AIGHT & SONS, LTD.. Exmoor Street, London, W.M. Sole Agtnts for Australia and New Zealand : GORDON & GOTCH (A(sia), LTD. South. Africa : CENTRAL NEWS AGENCY, LTD. Subscription rate including postage, for one year : Inland and Abroad 13s. 61. (Canada ].3s.). Registered at the General Post OIA:e for the Canadian Magazine Post. 
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lv PRACTICAL WIRELESS 

FREQUENCY CONTROL CRYSTALS. 
By American G.E. Co. Octal base liking. 
Following frequencies only: 2,500 kc /s, 
3,500 kcls, 4.600 kels. 6.200 kc's, 8,000 
ice's. 716 each. Also FT243 ling pin 
spFacing, 5765KC!7975, 10'- each. 
0000/84258C, 12/6. New and unused. 
I.F. TRANSFORMERS. Manufac- 
turer's surplus. Iron -cored. 465 kc /s. 
Size gin. x l /in x liin. Per pair 8/6. 
8.3515 I.F. STRIP. A complete I.F. 
Unit comprising 6 SP61 I.R. Stages, 
tuned to 13.5 Me /s. 1 EA50 diode detector, 
and 1 EF36 or EF39 output or video 
stage. A few modifications only are 
required to adapt this unit, which will 
give pictures of extremely good quality. 
Price, complete with valves and fool- 
proof 
lus51- carriage) and1packing. Limited d 

quantity only. 
3597 RECEIVERS. Absolutely brand 
new, in sealed manufacturers' packing 
cases. Incorporating 15 valves type 
EE50, 2 of SP61. EF36, EBC33, 3 of 
EB34. Complete 45 Mo!s I.F. Strip, 
motor dial and drive, pots, etc.. etc. 

6 ont , plus 
last 

packing and carriage. 

EX- R.A.F. INDICATOR UNIT TYPE 

metal screen: Crystal Unit Uniit á with 

113 VRG5 (SF61). 2!VR54 (EB34). 2/VR92 
IEA50), etc., etc., two deck chassis in 
metal case, 18 x 181 a Min. New condi- 
tion, 6716 each, plus î/s packing and 
carriage. 
A.M. UNIT TYPE 159. Comprising 
EF50, RL37. SP81 and EASO. Coils, 
relay, and many condensers and 
resistors. The whole in metal box, 
4ir., x 611n. x New. A bargain 
at 15' -, carriage paid. 

11ID GET .005 mid. IWO -GANG 
1 USING, CONDENSER. Size Only 
2 /in. a 1£in. s Din. Capacity Guaran- 
tsed, standard length fin. spindle. 
S-cmplete with mounting, bracket, less 
Trimmers. 616. or complete with 

built -in " trimmers. 7 6. Each plus 
;d. post. 

5 HARROW ROAD, LONDON, W.2 
PADdington 1008/9 

0401 

No. 38 " SVALKIE. TALKIE" TRANS -RE- 
CEIVERS. Complete with Throat Mike. 'Phones. 
Aerial Rods and June. Box. Freq. Range: 7.4 to 
9 me /s. Brand new and guaranteed. 24/1916. Carr. 
2/6. 
RECEIVER R.1355 as specified for " inexpensive 
Television." Complete with 8 valves VR65, and 
1 ea. 5U4G. VU120, VRR92, and a copy of " Inexpensive 
TV." ONLY 55 /- (carriage, etc.. 7/6). 
EF50 (VR91) BRAND NEW RED SYLVANIAN. 
10 /- original boxes. British Types boxed 7/6. Un- 
boxed British Types 5/ -. 
RECEIVER TYPE 21. The receiver portion Of 
the W.s 21 operating from 4.2 -7.5 Mes. Double 
superhet from 18 -30 Mcis. Incorporating B.F.O. and 
crash limiter. Valve Une -up 7 -ARP12 (VP23) and 
2 -AR/ (HL23DD). Absolutely brand new. complete 
with circuit. Only 451 - complete. Vibrator power 
unit for above, brand new. 17,6 only. 

Send stamp for current Component 
List. Probabiy the most comprehen- 

sive in the Made. 

June, 1951. 

TYPE 25 R.F. UNIT, brand new, con- 
verted frotri new R.F.24. 19'8. (Carriage 
and packing 1/6.) - 

R.F. UNIT TYPE 24. For 26 -30 mers. 
Preset, switched tuning, incoI'poratt e 
3 valves SP61. Brand new, ONLY 1616: 
This unit can -now- also be-supplied 
modified to cover R.F. 26 frequency (for 
Midlands T.V.). brand new, at 25'-. 
INDICATOR TYPE 8. 'These uñite 
are brand new, in excellent'condition 
and are all fitted with a VCR97. CRT,. 
the tube which many constructors 
have put to T.V. use. Valves include 
4 /VR9 (EF50), 3/VR51 - (EB34),. -plus m 
host of potentiometers and H,V. -con 
densers; etc. The complete unit 3= 
enclosed In a metal box 18 x 81 x 7lia. - 
Price only £3/19/6, post -paid. 
VIBRATOR.POWER UNITS, 2 viol t.; 
As for Canadian 58 set. Completely 
smoothed, output 1.5v: L,T. and 90\, and 
180v. H.T. at 35 m /a. Complete in grey 
metal box. Size 8 °x34`x4l 50 /- bni;r. 
1(3084 RECEIVER. Incorporating 
7 13E50. 2 EF54, 1 EC52, 1 VU39A. 
1 HVR2. 1 EA50, plus 30 mas, i.F: strip. 
Guaranteed absolutely brand new in 
maker's original packing case. 75 -. 
(Plus 
eceiver! is ideals or conversion 

packing.) 
vision 

receiver. - - 

5CP1 C.R. TUBES. Brand New and 
Boxed. 251 -- carriage paid. 
METAL RECTIFIERS.' S.T.C., 300 
volts 75 m.a. 5/ -; S.T.C., 24 volts, 
21 amps.. 17/8. G.E.C., 6 volts 1 amp.. 
4'-. Westinghouse. 12 volts 2 amp.: 
12 e. Pencil Type E.H.T. 660v. 1 m.a.. 
4/7: 5.000v, 1 ma., 6 -. - 2.400v. 3 m.n... 
15/-; .150, 500v. 2 m.a..'7 /6. 

5M A 
d 

1/ &TER 
RECT. 51- - W.6 an 

FILAMENT TRANSFORMERS. All 
Inputs 200'50 A.C. 6.3v. 1.5 amp., 71; 
9 amp.. 15/.; 6.3 . 12 amp.. 37/6or 

tes. 

MAINS TI5ANS, (PARMEKO). 2504- 
250, 90 m.á 6.3v. 3 amp.. 5v. 2 amr. 
Input. 110!230. 20 -. Min. Mains Trans. 
3i high by 3 x 2i. fully shrouded. 
250 -0 -250. 60 m. a., 6.3v.3 amp., Sv. 2 a m I . 

G2AK 
This R ;`;;;, s` 

- 

s G2AK 
RECEIVERS TYPE 18. -Cover 6 -9 mcls and are for battery 
operation. Good condition, 1716. Packing and postage II -. 

OSMOR Coil Packs for conversion of above complete with 
frame aerial, 5412. All types of OSMOR packs available. 
Ex stock. 
MIDGET SPEAKERS.- Philips- 21in., 12111. Goodman and 
W.B. 21,in., 1616. J. and P. 3 in., 13111. Elac 6in., 1716. 

WEYMOUTH MIDGET I.F.'s 465 kcls. Type P4J and P4K. 
151. pair. Kit of 4 Midget 1.4 v. valves IR5. 1T4, 185 and 154. 

251 -. New and Boxed. 

MIDGET OUTPUT TRANS. for Personal Portables, 5.3 
each. Balanced armature L.R., 'Phones, 616 pair. 

XTAL DIODES, 319 each, or 4 for 141 -. Germanium diodes, 
5/6 each. 
AR88D SPARE CRYSTALS. 455 kcls, 151- each. 

AR88 MATCHING SPEAKERS. Black crackle cases 
ohms. Price 751 -. 

POTENTIOMETERS. -5 watt wire -wound .20 k., 25 k.. 
21 -. 500 ohm and 2,000 ohm 50 watt wire- wound, 316 each. 
Carbon Type Potentiometers, .50 k., 100 k., I meg., 2 meg.. 
116. 

TWIN FEEDER. 303 ohm Heavy Twin Ribbon Feeder. 5d. 
per yd. Standard K25 300 ohm Twin Ribbon Feeder, 9d.. 
per yd. Co -ax Cable, 'in. dia. 70 ohm, Sd. per yd., ;in. dia., 
113 per yd. Post on above feeder and cable 116 any length. 

Please print your name and address. 

CHAS. H. YOUNG, C2AK 
All Callers to 110 Dale End, Birmingham 

CENTRAL 1635 

Moil Orders to 102 Holloway Head, Birmingham 
MIDLAND 3254 

STUDY 
AT 

NOME TNE 
IN VOUk 

-- -- - -1 SPARE 
I TIME 

BENNETT COLLEGE 
will set you on /he right course Jor success 

You make sure of planned progress in the career of your choice 
when you let the most progressive, mostsuccessful Correspondence 
College in the world coach you through the post, By friendly, 
individual training we equip you with the specialised. knowledge 
you must have for a well -paid key position. Make the first move 
TO- DAY -post the coupon below. 

ALL TEXT BOONS ARE 

FREEI 
to students of The 
Bennett College, We 
stai as many volumes 

as the subject demands, and they become 

your personal propertY. 

IS YOUR CAREER HERE ? 

IF NOT, WRITE FOR FREE ADVICE 
Accountancy 
Blue Prints 
Book -keeping 
Chemistry 
Civil Service 
Commercial Art 
Draughtsmanship 

Engineering 
Languages 
Mining 
Secretaryship 
Shorthand (Pitman) 
Wireless 
Works Managers 

To Dept. 104, THE BENNETT COLLEGE LTD., s' 

SHEFFIELD. 
Please send me (free of charge, 
Particulars of .. Cross out 

line which 
Your private advice about does not 

. PLEASE WRITE IN BLOCK LETTERS apply 

Name 

Address 

4' 
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