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u PRACTICAL WIRELESS 

Specified by the leading designers 
for Radio, Television and 

Electronic Applications 
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PRE -EMINENT SINCE 1906 

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

A new Super lightweight pickup 

The finest pickup on the market at 
a competitive price 

with interchangeable heads 
Green Spot for microgroove recordings 
Red Spot for modern standard recordings 
Yellow Spot for older standard recordings 

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 £4 0 0 plus f 1 14 8 Purchase Tax Extra Heads each £2 IO 0 plus f 1 18 Purchase Tax 
Spare Armature System with sapphire 14/8 including Tax 

Telephone : 

Hipperholme 
6 9 1 6 9 

A¡' Co R o o u c r 
A R. SUGDEN & CO. (ENGINEERS) LTD. 
WELL GREEN LANE BRIGHOUSE v_ = 

The Solder 
which is 

recommended 

for the 
View Master 

and other 
Television Kits 

February, 1951 

As recommended by the designer, use 
MULTICORE SOLDER -',:he Solder wire con- 
taining 3 cores of non -corrosive. Ersin Flux. 60 ft. 
of 18 S.W.G. High Tin Television and Radio 
Solder, 60/40 alloy, is contained in Size 1 Canons, 
Cat. Ref. C.16018. Price 5- retail. 

only ERSIN 

Obtainable from all leading radio shops. 
In case of difficulty write to: 

MULTITOPE SOLDERS LTD. 
Mealier House, Albemarle Street, .Landon, W.1. REOent 1411 

Instrument Co. offers . e e e 

the 1196 RECEIVER! 
COMPLETE WITR VALVES. IDEAL t Olt 5r. CONVERSION. Supplied complete with al. modification details. BRIEF SPECIFICATION' 
6 valve superhet (I.F. can be set to 465 kr 
Valves are 2 -VR53, 2 -VR55, 1 -VR57. _LIMITED 
NUMBER ONLY AVAILABLE. ORDEIR NOW 

ONLY 
s 1/6 Post. COIL PACKS 

Osmor Q Coil Pack, type H.O. Long -. medium - short -waves short-wave band 15.5 metres to 52 metres). Small, compact and remarkably efficient. Size Siln. x lin. Coils wound on low -loss formers, price 4014. As above, with H.F. stage, price 58/8. Battery Model (long -, medium- and short -waves), price 45i10. All the above coil packs are designed for 465 Ices I.F. 
TUNING CONDENSERS 

Two -gang, .0005 mt3., 413 Four -gang, ,0005 mfd., 39 
B.F. TRANSFORMERS, STANDARD AIZE 

465 Ices ... 6/9 Per pair 
MIDGET SIZE 

465 Ices ... 12/8 per pair 
VALVES 

Owing to limited space only a very few can be listed. 7.6 : ISi, 7 B IT4, 716 1 IRS, 7 6 ; 5U4, 8 ; 5Z4, 7,16 6J./, 6 6 ; :'J(ï, 15 /- 6J7. 7/6 ; 6K7. 7/ 3 ; 6X8, 718 : 6L6, 10 /8 6Ç7, 6 6 : 6V6, 70 41, 7/6 ; 42, 10/6 ; 78.6D6, 7/6 ; 80, W- e 7 6 : 866A. 198 
Large numbers of other types in stock. 

ELECTROLYTIC CONDENSERS. -scold., 450 volt, 1 11 '»fd.. 350 volt. 1/0 : 8 +8, 450 volt, 343: 16 mkt., 500 volt, i 3 6 r.:1,!.. 1Lî0 volt. 3 6 ; 16-4-16 med., 450 volt, 3;9 ; 25 mfd., 2.l .. 1 -. 

INSTRUMENT CO , T'H 
HIGH 

ri 
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MATTS RADI(l 
1070 Harrow Road, London, N.W.I7 

(Nr. Scrubs Lane). 
AMPLIFIERS. READY 

TO USE. 
MODEL. A('1OE (as illus- 
trated). 10 watt, 4 valve 
unit. neg. feedback. separ- 
ate mike stage and 
separate mike and gram 
inputs. 2 l aders and tone 
control. Input volts. mike 
.002 v., gram .21 v.. £9 -8 -0. 
?!GILL. Á('18E. 6 -valve 
unit with p, pull output of 

81 watts, separate mike stage and separate mike and gram 
nputs, 2 faders and tone control, feedback over 3 stages. Input 

volts. .003 v. mike, .3 v. gram. £13 -1E -S. %1UDI:L 1.10F., 6- valve. 
0 watt' unit, spec. as AC18E, for D.C. A.C. mains, £11.15.0. All 

above are complete with Case and chrome handles, outputs match. 
-: , B and 15 ohm speakers. VIODIJ. A('4(', A.C., or U4(' D.C. A.C., 

valve. 4 watt amplifier chassis. Output to 3 ohm. £5 -5 -0. All 
.boue carriage paid. As supplied to Hospitals, Schools, Clubs and 
or Domestic use. Stamp for fuller details. 

SPEAKERS. Y.M.. less transir.. 5in.. 10 6 : 8in., 12'6. Plessey. 
Oin.. 17.6 : Truvox, 12in., 42'6. Goodman,. 510.. 12 8 : 8in.. 16 6 ; 

2in., 130 -. W.B. (Stentorian), Olin.. 158: Sin., 17'6. 
VALVES. 6J5, 6J7. 5/6 : 61(7, 6V6, 6F6, 6N7. 6Q7, 5Z4, 6)45 
all 7 9 ; 1T4, 1R5, SS5, 3S4, 151, all 7,- : 6146, 2SA6, 25L6, all 
8,6 ; 6L6, 10 /3. 
COILS. ETC. Wearite `P' coils, all types, 3'- ea. ; Weymouth 
'H', 3,3 (except HH1, HOl, HAl, 3:6). Osmor 'Q' coil pack, 40.4. tax 
paid. Wearite M400B, I.F.s. 10 8 ea. ' Standard type, 10,- ea. ; 

Denco T.R.F. with reaction. L. and M.W., 6.6 snatched pair. Dual - 
range coil with reaction, 4.6. 
TRANSFORMERS. Mains. 2 x 350v., 80 m.a.. 0 -4 -6v. 4a.: C -4 -5v. 
2a., 18/9. Filament, 6v. lla.. 5,6 ; 6v. 3a., 12v. lia.. 4v. 4a.. each 8 6 
'all 230v. input). Speaker, 6V6 to 3 ohms. 3 11 : 154 3S4 Miniature 
OlTrans., 4r2 : 6V6 PIP to 3, 8 or 15 ohms, 4 2. 
CONDENSERS. Plessey, 8 mid., 23: 131. 8-s3, 3:3: Plessey, 
8 +16, 3/9 : 32 +326/- (all 450v.). T.C.C.. 2 mid.. 4 mid., 1 6 ea. ; 

.5 nifd., 12v., 8.1. ea. ; .1 . 500v., 1 :- ea. ; .0001 2 3 5, .05..1 350v., 6.1. 
ea. (none Ex- W.O.). Miniature 2-gang. .0005 mid., 4'3 : Standard, 
.0005, 3 -gang, 6/9 : 50 pF. presets, 4.1. ea. 
MISCELLANEOUS. Octal Bases, Paxolin, 4(1.: Amphenol, 6(1. ; 

B7G paxolin, 9d. Chokes : 60 m.a., 20 hy., 6'3 : 90 ma.. 10 hy., 10.6 
150 m.a., 10 hy., 14)3: 100 m.a., 20 hy 14 3. Dropper, .2a., 920 ohm 
oh .3a 800 ohm, with sliders and feet, 4'6. Linecord, .3a., 60 ohms 
ft., 3 -way, 4d. ft. All Goods New and Unused. C.W.O. or C.O.D. 
Post paid over £1. 

G2H11 ® /ósas,áirtS ® GZAK 

II.T. BATTERIES. 120 . standard size and tappings. Not 
old stock. Special price. 7 6 each. plus 1!- post.. 

RECEIVERS' TYPE 18. -Cover 6 -9 mc's, and are for battery 
operation. New condition. Only 17 6 each. 'Phones to suit, 
4r6. 

MOVING ('OIL HEADPHONES with moving coil hand 
microphone. Price 6 - -. Transformer to suit, 2 -. 

VIBRATOR PACKS. -6 volt input. Output 130 volt 59 mA., 
fully smoothed. Price 18/6, plus post 106. 

MORSE KEYS. Small type on insulated base, 1 /-, plus Ed. 
post. 
TWIN RIBBON FEEDER. -Heavy duty 300 ohm. 5d. per yd. 
Standard K25 300 ohm. ribbon, 9d. per yd. Co -Ax cable, ?. in. 
dia., 70 ohm., 8d. per yd. tin. dia.. 1 - per yd. Post on feeder 
and cable. 1)6, any length. 
BRAND NEW 807 VALVES, -6 - each or 4 for £1. 

CONDENSERS. -.01 5,000v., 1B :.02, 8,000v.. 2'- ; .01, 4,00Cí', 
1.6 ; .03. 2,500v., 1/6. 
POTENTIOMETERS. -5 watt wire -wound .20 k.. 25 k., 2' -. 
590 ohm and 2,000 ohm 50 watt wire -wound on Sin. Ceramic 
former, 3,6 each. Carbon Type Potentiometers, .50 k., 100 k., 
1 meg., 2 meg., 1'6. 
HEADPIH)NES. -High resistance, 4,000 ohms, 8 6 pair, plus 
1'- post. 
Carriage paid on all orders over £1 except where stated. Please 

include small amount for orders under £1. 

!'lease print your naine and address. 

CHAS. H. YOUNG, G2AK 
All Callers ta 110 Dale End, Birmingham 

CENTRAL 1635 

Mail Orders to 102 Holloway Head, Birmingham 
MIDLAND 3254 

49 

CON LIIAGE : 100 KC /S TO 130 NI(' S 
PRICE : £9 9s. Od. CARRIAGE PAID 

The very large number of HOMELAB Signal Generators supplied 
and the many testimonials received from our customers are ample 
proof that this instrument is all we claim. The accuracy of 
calibration (± 1 ¡;,) and stability, together with all the desirable 
features of a first -class signal generator, provide the complete 
answer to those requiring a fine instrument at a very reason- 
able price. A large number of these instruments have been 
sold because of personal recommendation, and if you have 
not yet used or seen a HOMELAB we invite you to call and 
inspect one at our works. Alternatively, send stamp to -day 
for full technical specification and enclose 2s. 6d. if circuit 
diagram required. 

HOMELAB INSTRUMENTS, 
68a, COBDEN ROAD, LONDON, E.!! (Works) 

(Postal engnirie: should he rent to 116, Grove Road, London, E.17) 

DESIGNED th2 

CONSTRUCTOR 
UNIVERSAL 8 WATT OUTPUT 

TRANSFORMERS- T98 -T99 
No constructor's work bench is complete without one of these 
truly amazing output Transformers. Their Universal character- 
istics enable them to be used in a wide range of circuits. Covers 
any ratio from 11 : 1 to 105 : 1 -the ideal component for all experi- 
mental work. TYPE T33 for single ended valves. 
TYPE T09 for push -pull. The superior design and 
high quality of Gardners Transformers ensure 
better home construction. 

Fully descriptive literature on Some ford and 
Mini,Tord Components will be sent upon request. 

ARDNERS a 

RETAIL PRICE 

21!- 
CARRIAGE 

PAID 

DIJ ?( 
SOMERFORD, CHRISTCHURCH, HANTS 

Phone : CHRISTCHURCH 1020 
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EAdd 
# RADIO TELEVISION 

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. 

VVrite today for your FREE copy of the latest Comprehensive Guide to " Avo " Instruments. 

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT 
CO. LTD. 

Dept. P36, Winder House, Douglas St., London, S.W.I. Phone: VIC.3404 -9 

C B.2. 

2 adoeto 
f 

QuaJbq Radio Gno . 

SUPERHET and T.R.F. 
Wich only 5 connections and I hole fixing, this 
Midget Coilpack (3)in. x 2)in. x lfin.) packs a 
terrific punch ! No need to puzzle over com- 
plicated wiring diagrams. The Osmor " Q 
saves time, money and effort. All packs employ 
separate high gain coils with variable iron dust 
cores. Supplied with full receiver circuits. 
Several types are available, including a Battery 

Superhet Model. 

As specified for Type 25 unit 
of TR. 1 196. Wartime utility 

receivers and others. 

This glass dial assembly measuring 7in. x 
7in. (9!,in. x 9!.in. overall) mounts in any 
position on or above the chassis. In 3 

colours -3 Wlband and suitable for any 
type of tuning drive. Pulley assembly 
available if required, for right -angle drive. 
Other types of dials are also made. 

Send stamp for FREE new circuits, lists of coils and all rodio 
components. Trade enquiries invited, 

Write to Dept. P.9 

OSMOR RADIO PRODUCTS LTD 
BRIDGE VIEW WORKS. BOROUGH HILL. CROYDON.Phone.CROYDONi ?2Ó `'l 
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Qac4óa MorgIgn 
EVERY MONTH. 

VOL.XXVII. No.532. FEBRUARY,1951 

COMMENTS OF THE MONTH 

e_sfitdt f.J.CAMM 

The Speed of Light 
THE National Physical Laboratory recently 

announced that it had re- measured the 
speed of light and found that it was 11 

miles out, the actual figure being 186,282 miles 
per second instead of 186,271, which was 
hitherto accepted. The new measurement is 
of immediate practical value in radio and 
radar, and, of course, it plays an important 
part in atomic theory and nuclear physics. 
According to Einstein it is the highest speed at 
which anything can travel. 

In radar the distance to an object is calcu- 
lated from the time taken by a pulse of radio 
waves to travel there and back, the speed of 
the waves being the same as that of light. The 
new figure will therefore permit more accurate 
calculations to be made in connection with 
radar, and it will also be valuable for aerial 
survey work where the shape of the ground is 
plotted by means of radar. 

Romer first measured light and obtained a 
speed of 192,000 miles per second, from 
astronomical observations in 1676, but the first 
direct experimental measurement was made by 
Fizeau, in 1849, and in this experiment a beam 
of light was focused on the rim of a toothed 
wheel, and after passing through a tooth space 
it travelled a distance of four miles and was 
reflected back to the wheel. The wheel was 
speeded up until the light disappeared, and the 
time of travel was calculated from the rapidity 
with which the wheel was turning. 

In 1935, Michelson in America conducted an 
experiment in which a beam of light travelled 
in a metal tube a mile long. The final value he 
obtained was 186,271 miles per second, and 
this figure has been accepted up to the 
present. Dr. L. Essen, of the National Physical 
Laboratory, announced in 1947 the new figure, 
but it was not accepted at that time. He has 
since confirmed it, and experiments conducted 
in Sweden and the U.S.A. have resulted in 
further confirmation. 

The method he used is similar to that of 
Essen, except that the tube was only 7in. long. 
A radio -wave was transmitted down this metal 
tube and reflected backwards and forwards 

'between the ends. When the time of 
travel between the ends equals the time -interval 
between successive waves, they build up to 

, 51 

19th YEAR 
OF ISSUE 

BY THE EDITOR 

produce an electrical resonance which can be 
detected with very high precision. 

In this experiment the time of travel is about 
one ten- thousand -millionth of a second, and it 
was necessary to measure this frequency with 
an accuracy of the order of one part in a million. 

Gramophone Developments and L.P.R. 

DURING the past two years, important 
developments have taken place in tha 

gramophone industry in the U.S.A. The first 
was the introduction of long -playing records, 
playing on a suitably adapted turntable running 
at 331 r.p.m., as distinguished from the turn- 
table speed of 78 r.p.m. used hitherto, and the 
later introduction of a 7in. record designed to 
play at 45 r.p.m. Thus, the record table in 
the U.S.A. had to deal with the difficult 
situation of supplying three types of records 
running at three different speeds. A consider- 
able number of turntables capable of playing at 
all three speeds has been produced, and it is 
now possible to -buy long- playing records in 
this country. All the leading manufacturers of 
records in America are making records to play 
at three seeds. 
A.C.E. 
A REMARKABLE electronic development 

in the form of an 'Automatic Computing 
Engine (A.C.E.) is announced by the N.P.L. 

Unlike some similar types of machine which , 

are built to deal with one recurring problem 
only, the A.C.E. can be made to tackle any 
problem requiring arithmetical calculation. All 
mathematical calculations in the end resolve 
themselves into addition, subtraction, multi - 
plication and division, so that there is no limit 
to what A.C.E. can do. 

The A.C.E. works at prodigious speeds made 
possible by the use of wireless valves and 
modern electronic techniques. The speed is 
really too great for stating in ordinary terms. 
Consider the multiplication : 

3,971,428,732 x 8,167,292,438. 
A skilled arithmetician would do this sum 

with paper and pencil in about eight minutes. 
With a desk calculator it would take about 
one minute. The A.C.E. will do the sum in 
about one -five -hundredth of a second. 

F. J. C. 
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ROUNLIP he Wal Lli of WIRELESS 
Broadcast Receiving Licences 

THE following statement shows the approximate 
number of licences issued during the year 

ended October 31st, 1950: 
Region umber 
London Postal .. .. 2,335,000 
Home Counties 1,6- 12,000 
Midland.. .. 1,732,000 
North- eastern ., 1,893,000 
North -western .. .. 1,597,000 
South- western .. .. 1,061,000 
Welsh and Border Counties .. 728,000 

Total England and Wales . 10,988,000 
Scotland .. . 1,123,000 
Northern Ireland .. . 206,000 

Grand Total .. .. 12, 317, 000 

The above total includes 511,150 television 
licences. 

Motorists are reminded that they should take out 
a separate broadcast receiving licence for a wireless 
set fitted in a. motor -car. 

B.B.C. Studio at Nottingham 
ON November 30th a new B.B.C. studio for the 

East Midlands area was opened by the Lord 
Mayor of Nottingham. 

The new studio is in Bentinck's 
Building just off the Market Square, 
Nottingham. It has two micro- 
phones, the outputs from which are 
controlled and amplified in an 
adjoining control cubicle separated 
from the studio by a double plate - 
glass window. From the control 
cubicle the programme signals will 
be sent on by special G.P.O. tele- 
phone lines to Broadcasting House. 
Birmingham, where they can be fed 
into the B.B.C. networks. The 
technical apparatus for the studio 
will bo operated by engineers from 
Birmingham. 

The size of the studio is approxi- 
mately 25ft: by 15ft. by lift. high, 
which makes it very suitable for 
talks and discussion programmes. 
With its coming into service artists 
and speakers drawn from the Ee -t. 
Midlands will he able to broaden -t 
from Nottingham instead of havii 
to go to Broadcasting House, 
Birmingham. 

Speed of Light 
LIGHT travels at 11 miles a second 

faster than the figure generally 
accepted by scientists for the past 

15 years. This discovery was made from experi- 
ments at the National Physical Laboratory which 
show that the figure should be 186,282 miles per 
second and not 180,271. (See leader in this issue.) 

Interference with London Home Service 
Transmissions 

DURING recent weeks, the B.B.C. Home Service 
transmissions on 330 metres have been subject 

to interference, particularly noticeable on the 
South Coast of England. Some of this interference 
was due to transmissions from France and Spain, 
and has now ceased. Interference still exists, 
however, from a Russian transmission on the same 
wavelength. Representations have been made 
to the Russian Government and it is hoped that 
this remaining interference will also soon cease. 

Sweden Likes British Radio Receiver 
HIGH -GRADE British communication receivers 

are finding great favour with Swedish radio 
engineers. The BRT.400 receiver made by The 
General Electric Co., Ltd. is used by all the 
Swedish armed forces and the Swedish Post and 
Telegraphs Department. 

The illustration below shows Mr. Esping, Chief 
Engineer of the Swedish broadcasting organization 
using this receiver for monitoring purposes on the 
0,- ea,ion of a fregneney reshuffle. To quoto his 

Chief Engineer Esping of the Swedish Broadcasting Company using 
a G.E.C. BRT400 receiver. 
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own words, he used the receiver because he found 
it to be a good one 

B.I.R.E. 

THE following meetings of the Institution will 
be held in January. 1951 : 

LONDON SECTION.- 11'edne.sday, January 
10th.: Commencing at 6.30 p.in. London School 
of Hygiene and Tropical Medicine, Koppel Street, 
Gower Street,, W.C.1. A Symposium on Hearing 
Aids. Chairman : J. R. Hughes, M.13rit.I.R.E. 
" Deafness ; its clinical aspect and the possibilities 
of its alleviation medically and by deaf aids," 
E. R. Garnett Passe, F.R.C.S. " A Master Hearing 
Aid," E. Aspinall, B.Sc. "The Design of Commer- 
cial Hearing Aids." J. P. Ashton, B.Sc. (Eng.). 

NORTH- EASTERN SECTION. - Wednesday, 
January 10th : Commencing at 6 p.m. Neville 
Hall, Westgate Road, Newcastle. " Stages in the 
Development of a small High -frequency Oscillo- 
scope," H. A. Dell. 13.Sc., Ph.D. 

SCOTTISH ,SECTION. -Thursday, January 
11th : Commencing at tí.45 p.m. Institution of 
Engineers and Shipbuilders. Glasgow. " Frequency 
Modulation and F.M. Measuring Equipment," 
E. D. Hart, M.A., A.M.Brit.LR.E., and A. G. 
Wray, M.A. 

SOUTH MIDLANDS SECTION. - Wednesday, 
January 17th : Commencing at 7 p.m. Exhibition 
Gallery, Publie Library, Rugby. "Ultrasonic 
Generators for High Powers," B. E. Noltingk, Ph.D. 

Turkey Opens New Radio Station 
LISTENERS all over the world will now be able 

to hear Turkish news and culture, for the 
Radio and Broadcasting Administration of the 
Turkish Government has opened a new broad- 
casting station at Elimesgut, near Ankara. A 
Marconi 100 kW. short -wave transmitter, together 
with a special aerial system (designed at the Research 
Laboratories, Great Beddow, and erected at 
Elimesgut by Marconi engineers) will enable 
Turkish programmes to be radiated for universal 
reception. 

The special aerial system consists of five lattice 
steel masts, two of 260ft. and three of 300ft. in 
height, with aerial arrays, capable of withstanding 
a wind velocity of 80 miles per hour. Each array 
comprises two identical curtains spaced a quarter 
of a wavelength apart and each orientated on a 
different corner of the world. 

Educational Conference 
EKCO School Radio Equipment wàs exhibited 

at the Annual Conference of Educational 
Associations held at King's College, Strand, W.C.2, 
from December 28th, 1950 to January 3rd, 1951. 

4 -watt and 25 -watt equipments were shown with 
a 25 -watt mobile gramophone trolley and a 4 -watt 
portable playing desk. Television was also 
demonstrated and a range of speakers was on view. 

Lecture on Ultrasonics 
ON November 15th, 1950, Mr. R. R. Whymark, 

B.Sc., of the Mallard Electronic Research 
Laboratories gave a lecture to the Southern Branch 
of the Institution of Electronics on the subject of 
ultrasonics. 

In this lecture the various methods used to 
genérate ultrasonic waves were considered in detail. 

and the possible applications of such waves to the 
commercial field were outlined. Practical demon- 
strations using the Mallard H.F. generator E.7562 
were given, whilst specimen magnetostrictors, 
moving flange vibrators and an ultrasonic soldering 
bath were shown as exhibits. 

R.E.C.M.F. Exhibition, 1951 

THE Eighth Annual Private Exhibition of British 
Components, Valves and Test Gear for the 

Radio. Television, Electronic and Telecommunica- 
tion Industries, will be held in the Great Hall, 
Grosvenor House, Park Lane. London, W.1, during 
the period Tuesday, April 10th to Thursday, April 
12th. 1951. 

Admission will be by invitation only. Further 
details will be issued in clue course by the organisers, 
the Bache and Electronic Component Manu- 
facturers' Federation, 22, Surrey Street, Strand, 
London, W.C.2. 

A New Year Resolution Worth Keeping 
SEND your friends and relations subscriptions 

to PRACTICAL 'WIRELESS as New Year gifts. 
They will be reminded of your good wishes as each 
copy arrives throughout the year. 

It is simple to arrange (we will do all the work !) 

and the cost is only 10.s. 6d. (Canada, 10s. Od.) 
for each annual subscription. 

Just send the names and addresses of your 
friends with remittance to the Subscription Mana- 
ger, PRACTICAL WIRELESS, Dept. G.7, Tower 
House. Southampton Street, London, W.C.2, and 
leave the rest to us 

A student from Chorley Wood College for Girls with 
defective sight examining a giant -scale model of a 
Mullard valve at the special Exhibition for the Blind 

referred to in our last issue. 
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MAGNETIC RECORDING 3 
The Subject of This Month's Article is the Tape -handling Mechanism 

By F. C. BLAKE 

THE basic requirements for a tape recorder 
mechanism consist of : (a) a capstan chive 
with pressure roller. (b) a tape take -up 

mechanism, (c) a feed reel with rewinding facilities 
(d) record /playback, and erase heads with their 
associated guides. 

The normal practice with commercial mechanisms 
is to use a small capstan of around tin. to :tin. in 
diameter in conjunction with a flywheel, which is 

Pulley for take 
up 

a 
2Silver steel I _ 

extension s nadle I. /lr...r77 ... 
'el 
L 

í , 

Recorder base board 
ILA 

Gramophoñe turntable 
IF Motor board 

Fig. 1. Method used to extend spindle of motor 
in the first recorder. 

rìm driven by a small motor. As, however, I use an 
ordinary centre- driven electric gramophone motor, 
running at the normal speed of 78 r.p.m., a capstan 
with a diameter of 1.98in. is used, which gives 
a tape speed of 7 §in. per second. 

The recorder mechanism is more or less built 
around the gramophone motor, which should not 
only have a fair reserve power, but also should not 
have too much of an external A.C. field. In this 
connection a four -pole motor is infinitely better than 
a two -pole. The motors used successfully in the 
two methods of construction to be described are 
both Garrard 302A's. An older type Garrard 202 
was used originally, but owing to the arrangement 
of the fibre wheel and governor, a slight "watery " 
effect was produced, on the early recordings. The 
makers kindly offered to modify this motor for me, 
but I managed to obtain another 202A -type motor 
from a local radio shop. 

As the length of spindle on the motor was too 
short to accommodate the capstan, a flange plate 
coupling was made up and screwed to the existing 
,turntable, Fig. 1. Most turntables tend to be out 
of true slightly in the vertical plane, so that a little 
judicious packing was necessary to make the 
extension spindle run true. A plywood panel was 
mounted on battens over the motor -board to 
accommodate the heads and reels (Fig. 1 of Sept. 
-Oct. issue). 

The capstan was turned from tin. brass bar, 
the vee groove at the lower edge being used as drive 
pulley for the take -up. The pressure roller, which 
is made of hard rubber, was pressed on to a brass 
centre bush. Fig. 2 shows details of a suitable 
pressure device. 

Bootlace Drive 
A simple method of friction take -up was used in 

the first recorder ; a leather bootlace belt drive 
connected to the capstan drives a freely- mounted 
pulley running on a fixed stub, a disc of cork cut 
from a table mat rests on top of this pulley, and the 
take -up reel itself rests on this washer. (See Fig. 3.) 

The bootlace drive acts very smoothly without 
slip, all the slip being provided by the cork disc. 
The bootlace is joined by a small hook made of 
20 S.W.G. piano wire, holes being made in the belt 
by means of a bodkin. 

The tape guides, Fig. 4, were turned from ¡in 
brass rod. To simplify things in the first recorder 
no motor was used for rewinding, though there is 
no reason why the method to be described later 
should not be used. Rewinding was carried out by 
placing a pulley with an engaging spur over the feed 
spindle -which is also a fixed stud -and slipping 
on a spring belt between this pulley and a larger 
pulley, with winding handle attached. 

A general plan and layout of this elementary 
mechanism is shown in Fig. 5, which should help 
readers to set out the various parts. Excellent 
results aro obtained, and it is eminently suitable 
for the constructor who -has to keep an eye on 
expense. Apart from the gramophone motor, the 
cost of materials should not amount to more than 
ten shillings. 

111 

511 
Bearing taken I(ltl 
From o/d 

'Nlup volume control 

Fig. a. -The pressure roller with toggle action. 
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Alternative Design 
In the second recorder, which is a more ambitious 

model, the motor was fitted on a metal sub -panel 
which was mounted below the top panel by means 
of mild steel pillars. The method of fitting the 
extension spindle and heavy brass flywheel is 

shown in Fig. (. It will be seen that the extension 
is not rigidly connected to the motor spindle, and 
any irregularity in the gramophone motor spindle 
is not transmitted to the capstan extension with 
consequent friction, which would cause a variation 
of capstan speed. 

The take -up spindle is much more elaborate than 
the first method described, Fig. 7, and it makes a 
much neater job. 

The feed spindle, which is similarly mounted to 
the take -up spindle, has a pulley fixed at a suitable 
height so that a short spring belt can connect it 
with the rewind motor, which was a small Hoover 
induction motor type SP. 201. The rewind motor 
was secured to the top panel by more pillars. 

The reels are held in place by means of knurled 
nuts. When recording or playback is taking place 
the take -up reel is locked, and the feed reel is 

running free on a thin cork disc, which gives just 
sufficient friction to hold tape steady against the 
heads. When rewinding, the feed reel knurled 
nut is tightened and the rewind motor is switched 
on. A certain amount of adjustment to the clutch 
tensioning spring was necessary to get the right 

9Q "Silver steel stud 

f6S/eove 

Cork disc 

Take up ['Utley 

Rewind pulley 

546" Loose sleeve 
Engaging stud 

Cork disc 

Fixed spool table 

Fig. 3. -The feed -spindle with rewind pulley. 

tension on the tape, without making the load on 
the motor too great. 

Tape Flutter 
It was not found necessary to fit felt pressure 

pads on the head faces, as is usually clone in com- 

mercial instruments, but if the constructor finds 
that tape flutter takes place it should not be very 
difficult to fit light brass or phosphor- bronze 

Fix d guides 

Fig. 4. -The recording 
head is mounted in a 
clamp made up from two 

strips of brass as shown 

in this plan and elevation. 

strips covered with a piece of felt to press on the 
heads, and also to arrange a linking mechanism 
connected to the pressure roller lever, so that the 
pressure pads are automatically released for lacing - 
up purposes. 

The two motors are controlled by a three- position 
Yaxley switch, the centre position being " off." 
As there is a tendency for sparking to take place 
at the contacts a switch with a ceramic wafer is 
to be preferred to the usual Bakelite material, to 
lessen the possibility of burning and consequent 
tracking. 

It was found necessary to " earth " separately 
the recorder mechanism to the main amplifier 
chassis, and to see that the earthy leads of the 
heads did not come into contact with any metal 
parts, otherwise an uncontrollable hum was set up. 

Care should be taken to see that the reels, 
guides and heads are all at the saine level, and that 
the reels run evenly without wobble. The guides 

I 

I Take up 
t belt 

\ Pressure 
\\ roller Head and 
Turntable guides 

under top panel 

Manual rewind pu /ley 

Fig. 5.- Layout of a tape recorder using a gramo- 
phone motor. 
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and capstan surfaces should be polished to prevent 
wear on the tape, and the rubber pressure roller 
should occasionally be cleaned with carbon tetra- 
chloride. 

Kits 
In constructing the recorder mechanism a 

certain amount of lathe work was necessary, and 
as there are probably not many readers with this 
facility I would like to mention a " kit " of recorder 
parts which is available, and advertised in this 
periodical, namely the " Qualtape," which is 
complete in every detail, needing only a few hand 
tools to assemble. Messrs. Judge Industries, too, 
can supply component parts for both the electronic 
and the mechanical sides of the apparatus. 

The " Tapedeck " 
If you are considering buying a ready -made 

mechanism there is the Wearite ' Tapedeck." 
This uses three drive motors, tape take -up 

being taken care of by one motor which exerts a 
steady winding torque when recording and re- 
playing. The rewind motor is partially energised 
during recording and playback, producing a torque 
in opposition to the direction of tape travel, thus 
keeping the tape under constant light pressure 
on the heads. A single four -position control selects 
either record, windback, wind on, or playback. 
This control is interlocked with the pressure roller, 
so that unlacing of the tape before rewind is un- 
necessary. 

Not only are two tape speeds available-Thin. 
and 3f in. per sec., but, in addition, two tracks may 
be recorded, doubling the available recording time. 
An automatic stop device switches off the mechanism 
when all the tape has left the feed reel, or in the 
rare event of tape breakage. 

Constructor Sets 
For those who wish to make their own equipment, 

Audigraph, Ltd., of 74, Gt. Hampton Street, 

Corr Brass capstan 

Extension spindle %silver steel 
-wt-Top bearin 32 

Fig. 6. Method of fitting extension spindle and 
flywheel. 

Hockley, Birmingham, 18, supply not only a 
special constructor's envelope but all of the neces- 
sary parts. The envelope oats 4s. 3d. post free 
and contains a theoretical circuit diagram, chassis 
drilling and layout diagram, component assembly, 

I 
1.-01 A reel lock out 

,___, 5 Washer 

C Threaded 8SF 

_ D Spool arbor 

E Felt- washer 

Set screw 
rm I 1 ri 

Top panel 

I 

Top bearing 
J Set screw 

K Top clutch plate 
,L Felt washer 

M Lower clutch plate 
and pulley 

N Washer 

O Spring 

Washer 
p Set screw 
R Collar 

S Spind /e % "Situer steel 
T Lower bearing 

U Thrust ball bearing 

Fig. 7. -Full details of the take -up spindle. 

input circuits, list of components, etc. The ampli- 
fier is for use with two heads, one combined record - 
playback, and one erase (high impedance types). 
The original model is intended for housing in a 
steel .cabinet, 131ín. x 9in, x Bin. Three inputs 
are provided for -radio, gramophone pick -up and 
microphone. 

A Correction 
In the list of components as printed in the 

Sept. -Oct. issue, V.C.1 was shown as .005 pF. 
This should, of course, have been .0005 pF and 
the component actually used by the author was a 
small 'bakelite dielectric condenser -of the type 
usually sold as a " reaction condenser." 

A Useful Vest -pocket Cook. 

WIRE and WIRE GAUGES 
3/6, or 3 9 by post from 

George Newnes, Ltd., Tower House, 
Southampton St., Strand, W.C.2 
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Modifying the Type 18 Rx 
An Economical Three- waveband Battery Portable Superhet 

By 

T11E WSI8 receiver (known as the Type 18) 

is a four -valve battery superhet employing 
Mazda -octal 2v. valves, and is available 

from surplus stores at prices near £1. Its normal 
tuning range is from 6 to 9 Mc's. The conversion 
described below provides three -waveband reception 
and uses the original valves, giving strong signals 
on headphones. Most readers will, however, 
require loud- speaker reproduction, and the con- 
nections for the extra stage are shown in Fig. 3. 

D. KEY 

marked with an asterisk ( *) for use in the modi- 
fied receiver: 

All valves (*), the strut alongside VIA and V1B 
( *), the tuning dial ( *), locking device ( *) and slow - 
motion knob ( *), then the above -chassis coil (cutting 
all leads close to the coil), the adjacent 0.1 p}' 
condenser (C2) ( *), the tuning condenser, the 
screened lead and top -cap connection to VIA, 
and the clip for the five -way cable, with its screw 
and nut. 

Cut the five -pin plug off the cable and pull it 
back through the front panel, remove the covering 
carefully and remove completely the R.F. input 
lead from the tag strip. 

Cut the brown (A.V.C.) lead from the tagstrip and 
pull it through from under the chassis ; cut it so 
as to leave lin. still attached to tag 2 of the first 
I.F. transformer (point B on the diagram) for 
connection later to tag 6 of the coilpack. 

Remove the above -chassis tagstrip ( *) and turn 
the chassis upside - 
clown. 

Now remove tic+ 
trimmers, (:'13 (5.000 
pF), C14 (50 pF) ; the 

Circuit 
Figure 1 shows the circuit of the receiver, and 

the basic alterations required affect only the first 
two stages, i.e., up to A B on the diagram. 

The modified connections to VIA and V1B are 
shown in Fig. 2. Fig. 3 shows the circuit and 
component values for the output stage as already 
mentioned. 

Procedure 
Remove the follow - 

ing parts in the order 
given, retaining those 

A view of the receiver modified, and with frime aerial in position. 
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C, i,F 
jT T` 

C9 
!NF 

LNGEO -- 

C!3 
5000 

PF 

20 

26 

¡HF 

6p 
O 

..6L 24 
q^ 3OpF 

p10 ': -11.4 

Kn --'mn 

C22 002 
PF 

5002! 

All 
HMi) 

e 
T 

PHONE 

C20 

R, 

Fig. r. Circuit of the WS18 (popularly known as Type 18) receiver before modification. 

Throw -Out 
Aerial 

Sing /e- Osmor 
Turn 

Loop 

Frame 
Coupling Aerial 

150 
PF 

5 5 

-1 
C2 /FF 

/C' CT 
/' 

O O IL Ó 0 

R6 
/Kf2 

sii A 
O III ó n 

C// q o v----OB 

C9 

/13F 

- - Ganged 

Vt- 

/OKfl 

HT 120 V 

47161 

C7 
/yF 

200 
p 

LT+2V. 

Fig. 2. Modified circuit of .the frequency -changer stage, using the popular Osmor COilpack, Type B. 
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coil alongside V 1B socket ; twist off the bosses which 
held the trimmers ; remove the middle screw 
holding the front panel to the chassis, and remove 
C7 ( *) 0.1 pF. 

Remove the clamps holding down the con- 
densers which lie in the zone to be occupied by the 
coilpack (C8, C9 and C29) and move them, if 
possible without breaking any connections, to the 
positions to be shown next month. 

Next cut off the surplus length of the eye -bolt 
holding down the first I.F. transformer and level it 
off with the nut, also remove the strip bracket in the 
coilpack zone. 

Finally disconnect and remove the 1,000 pF 
condenser from the anode tag (pin 3) of the double - 
diode triode (V2A) and also the orange lead from 
the same tag to the B.F.O. coil. This puts the 
B.F.O. circuit out of operation and allows more 
volume to be obtained. 

Rewiring 
The VIA and V1B valveholders should now be 

rewired to the circuit shown in Fig. 2, the actual 
connections to the coilpack tags 2, 3 and 4 being 
left till the coilpack is fitted. The connections 
may be seen in the photographs, all fresh wiring 
being in striped sleeving. 

VIA, V1B and VIC are all identical valves, i.e., 
ARPI2 (Mazda VP23) variable-mu R.F. pentodes, 
with base connections as shown in Fig. 4(a). 

Figure 4(b) gives the connections of V2A, which 
is an AR -8 (Mazda HL 23DD) double -diode triode. 
Fig. 4(c) shows the connections of the 1S4, DL92, 
1 P10, etc. 

The resistor connected to the strapped electrodes 
of VIA should be close to tag 5 of the valveholder 
and is intended to prevent a parasitic mode of 
oscillation on the short -wave range. 

'If the short -wave background is very noisy and 
C.W. signals are heard as musical notes while speech 
and music are distorted, this indicates parasitic 
oscillation, and the run of the leads must be 
examined, if necessary altered, and the value of 
the stopper may require to be increased above 
100 ohms. It should be kept as small as possible, 
however, in order not to affect the overall perfor- 
mance of the oscillator. 

The photograph (page 57) shows the oscillator grid 

/PIO 
(c) 

Fig. 4. -Base connections for the three valve types. 

condenser and resistor mounted on the tagstrip 
above -chassis. The tagstrip is held under one of the 
screws securing V1B valveholder, and holes must he 
drilled in the chassis and fitted with grommets to 
allow leads to be run from the grid resistor to 

47000 

HL23DD 

HTt 
/20V. 

/5000 

3S4 
1P/o 
N/7 
OL92 

4pF 

L74-2v 

G.9+ 
GB-7.5 v 

Fig. 3.- Recommended operating conditions for V5, 
3S4, irlo, DL92, etc. 

Vf If Va 

1.4 0.1 90 

Parallel. 
connected 
filaments 

Vs Ve la Is ra Rk 

67.5 -7 7.4 
M 

1.4 100 1.58 , - 
RL Wo 

8000 0.57 

pin 1 of VIA (filament poéitive), and from the gril[ 
of VIA to the suppressor grid (pin 5) of VIII. 
The lead from the grid condenser to tag 2 of the 

LIST OF COMPONENTS 
(for the basic conversion) 

WS18 receiver with batteries (up to 120 v. H.T., 
2 v. L.T., - 1.5 v. grid bias for headphone : 

reception, - 7.5 v. G.B. when the pentode 
output stage is added). 

Osmor type B battery coil -pack with frame aerial. 
J. B. standard type E.500 pF 2 -gang variable 

condenser. 
Spindle extension adaptor. Resistors : 100 ohms. - 

10,000 ohms, 47,000 ohms, 1 watt. Condensers : 

50 pF., 80 pF., 200 pF. Silvered mica + 5 per 
cent. 

One British top -cap grid clip. 
Low- impedance headphones. 

Extra for Pentode Output Stage : 

One valve (Mullard DL92, Mazda 1P10, Marconi 
N17, Brimar or American 1S4). 

B7G valveholder (McMurdo). 
Resistors : 6 ohms (2 x 12 ohm, i -watt resistors, 

± 10 per cent., in parallel), 3,300 ohms, 
15,000 ohms, 47,000 ohms, 1 megohm, 3 watt. 
Condensers : 0.01 pF midget (e.g., Hunts type ; 

W99), 150 V.W. minimum, 2 x 4 pF midget 
electrolytics (e.g., T.C.C. micropack), 150 V.W. 
minimum. 

- Midget output transformer to match the loud - `- 

speaker and present 8,000 ohms load to the 
valve. 

Midget loudspeaker (e.g. 21in. Celestion, Plessey, 
J. and P., Goodmans). 

Midget 1 megohm volume control (e.g. Dubilier). 
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coilpack and the tuning condenser is taken through 
the hole in the chassis by the 2 -gang condenser. 

The metallising of all valves (pin 6) must be 
connected to chassis by short, direct connections. 

Final connections from the rewired valve sockets 
must await the fitting of the coilpack. 

Choice of coilpack 
The Osmor Type S 3- waveband coilpack was 

selected for this conversion for the following 
reasons : 

First, it is very compact and can be accommodated 
below the chassis, which makes it possible to use 
the existing valves and layout above the chassis. 

Second, it is specially designed for use in portable 
battery superhet receivers with an I.F. of 465 
kc /s, and has a very efficient frame aerial and high 
Q coils giving good signal strength with weak 
inputs. 

Third, all the 3- waveband switching is built into 
the coilpack and only six connections to the receiver 
are required (plus two to the frame aerial). 

Fourth, the coilpack is pre -aligned, and this 
greatly reduces the amount of 
final adjustment required. 

Fitting the Coil pack and Tuning 
Condenser 
Carefully drill a hole in the 

front panel 3gin. from the 

WIRELESS February, 1951 

right -hand edge of the panel and ¡in. from its 
bottom edge. 

This hole should he enlarged to sin. in diameter 
and should be filed a little at top and bottom to 
allow slight vertical adjustment of the position of 
the coilpack. 

Cut the 2 -gang spindle to a length of tin. and fit 
the extension piece to it The extension piece 
should have a fiat filed on it to match the tuning 
knob. 

Solder leads to the bottom connections of the 
tuning condenser and fit it to the chassis, putting 
the fixing screws through from below to avoid 
projections under the chassis, with soldering tags 
under the heads of the rear screws. 

Solder an earthing lead to the coilpack tag 
which is clamped under the screw holding the 
ahunininm front -plate of the coilpack to the 
Paxolin haseplate.. This lead will go to one of the 
above -mentioned soldering tags when the coilpack 
is in position. 

The coilpack space should now be clear of all 
projections. 

Remove the fixing nut and lockwasher from the 
coilpack switch spindle, put a in.-bore steel washer 
1, 16in. thick over the spindle as a spacer, and very 

carefully ease the coilpack into 
posit ion. 

(To be continued) 

Another view of the modified receiver. 
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School Research Centre 
TN last month's issue I dealt with the Schools' 

Television Research Centre. T published a full 
list of its aims, and ended up with the statement 
that I did not acknowledge that the Centre is 
necessarily qualified to set itself such a task. I am, 
of course, aware that some schoolteachers are 
technically qualified, but a high percentage of them 
are not, nor do they need to be. 

One of my readers, however, thinks that I should 
be surprised at the technical attainments of some 
teachers. I should, but not in the manner which 
my correspondent thinks. Hailing from the county 
of broad acres, his letter is couched. as one would 
expect, in bombastic language. He thinks that the 
schoolteacher is not so much interested in what is 
inside a television receiver but in what comes out 
of it, such as its programme value, ptical efficiency 
and dependability. 

If this is so I would recommend my reader to 
read the aims of the Research Centre. It would be 
impossible to carry out those aims unless the 
teachers knew the technical features of design, the 
tracking down of faults, and so on. Without such 
knowledge it would he a case of the blind leading 
the blind. But in any case, is the Stratford Green 
Secondary Boys' School the proper venue for such 
a centre ? Should it not be undertaken by the 
universities which are staffed by qualified scientists, 
able to draw proper conclusions from physical data ? 

I am told that some initial research has been 
under way during recent months and a start 
on methodical lines commenced with the autumn 
term. The sponsors of the Stratford Green 
Secondary School Centre have circulated the 
industry, the B.B.C., the National Union of 
Teachers, the Association of Educational Com- 
mittees, the B.B.C. Viewer Research Department, 
and the School Broadcasting Council of the United 
itiingdom. 

The group will largely consist of schoolboys. 
The technical qualifications of those behind this 
move are not announced, nor do we know whether 
the school has the expensively equipped laboratory 
necessary to carry out the wide aims and objects 
of the group. 

Reciprocating Your Good Wishes . , . 

LET me here express my thanks and my gratitude 
to those many readers at home and overseas 

who sent mo- letters and cards of greeting this 
Christmas. Many of them have been loyal readers 
from the first issue, and although overseas readers 
lack the facility to purchase spare parts and to 
experiment which exists for English readers, they 
none- the -less continue to evince a lively interest in 
all that is taking place at home, realising that 
"England is the home of scientific developments, 
and that what we achieve to -day will be made 
available to them to- morrow. 

It is impossible for me to reply to all of these 

letters in person, SO will those who do not hear 
from me believe that I greatly appreciate their 
letters and their good wishes. 

1951 

WTHAT 
has this year in store ? Shall we have the 

Festival of Britain, or war ? How many 
television stations will be erected by the time the 
carol singers and the waits are carolling the end of 
1951 ? The B.B.C. has promised to spend moro 
money on television, and so this year must witness 
the commencement of the decline of sound broad- 
casts and the star of television in the ascendant. 
Which is as it should be. The public want tele- 
vision, and having sampled it will not easily go 
back to sightless broadcasts. Colour television is 

still a possibility, but of the remote future. It 
must, however, come. It will not be delayed by 
lack of scientific endeavour, but through technical 
and financial difficulties in making the change. 
Certainly we shall not have colour television in this 
country for at least five years. 

L.P.R. 

LONGER- 
PLAYING gramophone records are 

being keenly debated in gramophone circles, 
but those behind the gramophone industry in this 
country are not yet convinced that the time is ripe 
for its introduction. One or two firms are supplying 
records which have been recorded to play back at 
speech of 331 r.p.m. and 45 r.p.m. And at least one 
company is supplying a machine which will play at 
the three speeds including, of course, 78 r.p.m. 

Electrical and Musical Industries, Ltd., who 
produce records for H.M.V., Columbia, Parlophone, 
Regal- Zonophone and M.G.M., have announced that 
they do not propose at the present juncture to make 
any changes in their equipment. They will continue 
to study the position to see how it settles down in 
America : 78 r.p.m., therefore. will be standard in 
this country for some time to come. If they feel 
changes to be necessary, they will give six months' 
notice to the trade. 

I have not been too pleased with my own tests 
of L.P.R. You require an extremely light pick -up or 
sound head, trailer or fibre needles, and the machine 
needs to be set with a spirit -level if skating of the 
pick -up or sound head over the surface of the 
record is to be avoided. The groove in L.P. records 
is much shallower than with the standard type. 
They therefore, in my view, must be less durable. 
They require a great deal more care in use and 
storage than the latter. 

Perhaps my readers who have experimented with 
them would like to let me know their views. 

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

GEORGE NEWNES, LTD. 
Tower House, Southampton Street, London, W.C2 
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Unit Construction 
The Modern Trend in Radio and Television Design 

By W. J. DELANEY (G2FMY) 

I` 
the early days of radio, as many " old hands " 

will remember, a favourite form of receiver 
construction was known as " unit building." 

In this, each stage of the apparatus was made on a 
separate box- chassis were not then the fashion. 
In general there were two input terminals on one 
side of the panel and two output terminals on the 
opposite side, and in use the input terminals of one 
unit were simply joined to the output terminals of 
the other, and the complete receiver was made up 
in this way. It is not difficult to see the advantages 
of this scheme. One could have a simple detector 
stage with a valve and adjustable reaction in use 
with headphones, and as one could afford another 
valve (at well over £1 each) one could add, say, 
an L.F. stage, then an H.F. stage, and so on. 

Apart from this " build as you go " idea, there 
was one very useful advantage to be gained from 
the arrangement. Suppose you were using two 
transformer- coupled L.F. stages, and wished to try 
out R.C. coupling. All that had to be done was to 
make up just one stage, take out an existing trans- 
former stage and replace by the new unit. You 
could compare the results instantly, and if the 
change was an advantage you left it in position. 
If not so good, you simply removed it and replaced 
the old one, and everything was as it was before. 

A Disadvantage 
If you have a modern type of receiver it is un- 

doubtedly a chassis -built arrangement with only 
the valves and a few major components on the tipper 
surface, all the essential items being underneath 
and inaccessible. To try out any new ideas the 
chassis has to be removed from its cabinet, tamed 
upside down, and quite a bit of work is involved in 
making even a minor change. It is, of course, in 
this connection that the home -constructor has the 
advantage over the commercial manufacturer. 
The former can build up a circuit to his own ideas 
and need not necessarily go in for chassis -type work. 
It is obvious, however, that the advantages of unit 
construction are appealing to the home constructor 
and, in fact, certain manufacturers are to -day 
adopting the idea in a modified form. 

There are not so many developments in ordinary 
radio to -day as there were in the early days. The 
science has stabilised itself in certain directions, 
and thus we find that it is possible to build L.F. 
circuits to obtain the very best response from the 
existing transmissions, and the limiting factor is 
-the loudspeaker. Thus there exist, either for home - 
construction or as ready -made units, amplifiers of 
various output ratings which are complete in them- 
selves, and only need a loudspeaker and pick -up or 
radio unit added. 

Radio Units 
These amplifiers are generally quite compact, and 

one can be selected to suit the pocket and to deliver 
the output which is required. To go with it, radio 
units are also now available or may be made up- 
again in various types to suit particular conditions. 

There are superhet units for general reception, 
short -range high -quality local stations units, and 
so on. Again, one can select a particular unit for 
special needs, and some are self -contained with 
their own power unit, or designed to operate from 
power supplies in the amplifier unit. 

It is only on the .gramophone side that most 
complications exist, and this offers the most 
interesting field for the home -constructor. A simple 
pick -up may be switched to the input of the amplifier 
and will satisfy many. As, however, the recording 
characteristic of different makes of record vary, and 
as some records sound better when a certain degree 
of tone -control is effected,, one finds that there is 
need for a special unit to be included between the 
pick -up and the amplifier. Generally termed a 

pre- amplifier," this may consist merely of top - 
note and low -note boosts and cuts, or may include 
one or more valves in conjunction with such controls. 
The most popular arrangement to -day for such a 
unit is to make it suitable for use with the surplus 
power from the amplifier, and to avoid hum, etc., 
it is mounted on the motor- board. It will thus be 
seen that there is ample scope to -day for experiment 
on the lines mentioned in the opening paragraphs, 
and the amplifier and speaker may be left as standard. 

Switching 
The main problem with these units is the method 

of connecting the required part in circuit as required. 
Thus some form of switching must be introduced, 
and it is here that most trouble will arise, in view 
of the risk of hum being picked up. In my own 
domestic output I use a fixed amplifier with 
separate power pack, and a small local -station radio 
unit carries a ganged switch unit (ex- Government 

Home Gram. 
Light \ / Television 

-- Radio 
Unit 

g\--11 

To 

Tuned 
Circuits 

Gram. 
Unit 

Amplifier 

e/evision 
Sound 
Section 

Method adopted by the author for switching, including 
muting of radio circuits. 
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od the lines of the Yaxley. The radio unit is pre -set 
for just the two stations, and separate wafers are 
used to switch the two sets of coils. A third wafer 
is arranged to cover two radio positions, gramo. 
and television. The television receiver has the 
sound section terminated at the demodulator, and 
the coupling condenser is mounted on the vision 
chassis with a screened output lead to two sockets 
on the radio chassis. The pick -up is fed through 
a transformer and coupling network to another 
L.F. coupling condenser, and from here there is a 
further screened lead to another pair of sockets on 
the radio unit. The sound volume -control is 
mounted on the radio unit, and the arm of this is 
connected through a further screened lead to the 
input, to the amplifier. Thus, in the case of 

television, for instance, the coupling condenser to 
input of the amplifier runs to about 3ft. bin. of 
screened lead, but by this arrangement of a common 
volume- control and separate coupling hum is no 
trouble at all. The combination also leads to a 
simplification of controls, as there need only be 
three for the complete radio- gram -television com- 
bination- sound volume control on radio, gram and 
television, with which is combined the on /off switch 
for the main amplifier and radio unit ; brilliancy 
control for TV with w-hk'lr is combined the on /off 
switch for the television sections, and a four- position 
switch giving Light, Home, Gram and Television. 
It is thus seen that any part of such an assembly 
can be rebuilt or a new unit made up and substi- 
tution made with very little difficulty. 

Designing Your Own Receiver -4 
Advice and Guidance for the Beginner 

By STANLEY BRASIER 

IT was stated at the end of last month's article 
that a careful inspection should be made under 
the chassis after switching on to ascertain that 

no harm is taking place. One would think that an 
ohm -meter test would normally obviate the need 
for such an inspection. But there is still the possi- 
bility of condensers breaking down upon the appli- 
cation of voltage. Especially is this likely where 
Government surplus condensers are in use, although 
it is not intended to convey that their use should 
be abolished. One cannot be too careful, however, 
for it is not the condenser that matters, but the 
resultant harm done, usually to the rectifier and 
sometimes to the transformer. Resistors, too, should 
be watched for undue temperature rise and if 
everything is normal in this direction the receiver 
may be timed to the best Available signal. Trimming 
of the circuits will now be necessary and it should 
be stated that this condition will not normally be 
fulfilled until it' is possible to tune " through " 
the signal on each trimmer. During the process the 
main tuning control may be " rocked " in order to 
hold the signal. If one of the trimmers has to be 
fully open or fully closed for best results, while the 
other may be tuned through the signal, it is an 
indication that the circuits are unbalanced to an 
extent greater than the maximum capacity of the 
trimmer. This means that extra capacity must be 
added to one of the circuits. If the tunable 
trimmer has to be fully closed for best results it is 
this circuit that needs extra capacity and a small 
condenser of 5 -10 pF. should be joined across the 
trimmer. Then this latter is slightly opened and, m 
conjunction with adjustment of the main tuning 
control, a satisfactory overall adjustment should be 
found. 

If the trimmer has to be fully opened it indicates 
that less capacity is required across this circuit 
in relation to the other. Since it is not convenient 
to reduce the capacity of the trimmer the difficulty 
may be overcome by increasing the capacity of the 
other. The first trimmer. will then be less in relation 
to the second -and again a satisfactory adjustment 
should be found by compensating with the main 
tuning control. 

With the trimming operations completed it will 
be possible to judge whether the performance of 
the receiver is good, had or indifferent. But usually 
some adjustment in addition to the above can be 
made to improve the results. 

Checking 
For a start check the voltage between point X 

in Fig. 1 (August issue) and the chassis. This 
should approximate roughly to the calculated 
value. If it is rather higher than was anticipated 
take voltage reading at the anode pin of the 6V6. 
If it is much above 250 volts the voltage at point 
X may be reduced by inserting a resistor in series 
with the smoothing choke as described earlier. 
The voltage on the screening grid of the 6V6 
should be similar to that of the anode. At a later 
stage, i.e., when the receiver is working efficiently, 
it will be worth while momentarily shorting out 
the dropping resistor to this electrode to find out 
whether results are improved thereby. If so, 
and the resultant voltage is not too high, this 
resistor may be dispensed with. 

H.7 Line 
Load --. 

Bias 
Resist 

25NF 

Fig. 3.- Circuit for anode -bend sy tern of detection. 
Note that the screen voltage may be taken as shown. 
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Incidentally, during these tests it is assumed that 
the volume control will be at the position of maxi- 
mum volume which may, or may not, at this stage, 
correspond with maximum rotation of the control, 
and will possibly need adjustment later. 

The voltage across the bias resistor of the 6V6 
should be near to the stipulated value of 12.5 
volts- positive v /meter to cathode pin, negative 
to chassis -and after checking this, attention 
may be turned to the detector valve 6.77. This 
valve is a very critical link in the chain of efficiency 
and the object should be to obtain as much sensi- 
tivity as possible from this stage. A start may be 
made by reducing the anode resistor to its lowest 
value consistent with maximum amplification. 
By this means it ensures the greatest possible 
high -tension voltage at the anode. It will be 
noted that the provisional resistance of the anode 
resistor is given as one megohm and we may now 
proceed to reduce this in an effort to strike a com- 
promise between effective signal development and 
greatest H.T. voltage. This is where our mental 
calculation of resistors in parallel will be useful, 
because if another resistor of one megohm is 
joined across the existing one, the result will he 
0.5 megohm. Now, by the time the receiver has 
been switched off, the resistor soldered in placo 
and the set switched on again, it will be extremely 
difficult to estimate whether an improvement has 
taken place or not. The change must be rapid so 
that no time lag exists, and may easily be provided 
for by soldering one end of the second resistor 
securely so that the remaining end is very nearly 
contacting its appropriate point. Therefore, upon 
switching on the receiver, the resistor may be 
contacted by means of some insulated rod or 
pencil, and any improvement instantly detected. 
In this particular instance it may be noticed that 
the volume rises momentarily and then falls again. 
This may indicate that some value between the 
two is required and a .75 megohm resistor may be 
soldered ir, place of the others. (It is assumed that 
the amateur will have a ready assortment of 
resistors.) Another useful method of immediate 
substitution is to solder into place two resistors 
of suitable value in series and then short out one 
or the other alternately. A few minutes spent 
like this will soon determine the correct practical 
value which, as previously stated, may be rather 
different from that of the theoretical calculation. 

S.G. Voltage 
The screening grid voltage of the detector valve is 

also quite critical as a rulo and experiments on the 
foregoing lines will usually be well repaid. Especi- 
ally is this true of the anode -bend type of detector 
(Fig. 3), which may easily be tried, as the alterations 
are simple. Optimum screen grid volts are usually 
in the region of 20 or below and it is useful to 
remember that a suitable supply may sometimes 
be taken from the positive end of the output valve 
bias resistor instead of from the H.T. line. The small 
by -pass condenser should remain in addition to the 
large one already across the resistor. 

Often the mere checking of an electrode voltage 
will give an indication of correct or incorrect 
operating conditions. For when a voltmeter is 
joined to the electrode pin and chassis, it provides, 
temporarily, a fixed potentiometer feed which may -if the current flowing is low -alter the voltage. 

This could result in either a rise or fall in volume. 
If the latter, the voltage may usually be assumed 
to be correct but if the results are improved thereby, 
it indicates that a lower voltage is necessary. If 
a multi -range voltmeter is being used it is interest- 
ing to note the effect of switching to different ranges, 
for it must be remembered that, in effect, the multi - 
range voltmeter, so connected, forms a variable 
value lower arm of the fixed potentiometer. The 
above remarks prove the necessity of using a volt- 
meter which draws only a small current from the 
circuit to which it is connected and this subject 
will be enlarged upon in the section dealing with 
testing instruments. 

The H.F. valve 6K7, may now receive treatment 
but it will be found that this stage is not so suscep- 
tible to critical voltage. Nevertheless, the anode 
should receive the full 250 volts, if possible, and up 
to the necessary figure on the screening grid. 

It has been stated that the object of inserting 
resistors in the feed to the various valve electrodes 
is for the purpose of dropping the applied high - 
tension voltage. 

Decoupling 
In certain cases, however, resistors, in conjunction 

with their associated by -pass condensers, serve 
to decouple the various valve stages. This process 
of decoupling is sometimes necessary in order to 
cure instability within the receiver. If it is omitted 
from the H.F. stage such treatment may be required 
in the case of the detector, and a resistor of about 
50,000 ohms should be interposed between the high 
tension line and the anode resistor. Under these 
circumstances the by -pass condenser now becomes 
the decoupling condenser and its value should be at 
least 1.0 5F. 

Certain forms of instability may require the 
addition of an H.F. choke, which should be connected 
between the anode of the detector valve and the 
anode resistor. 

Volume Control 
It is likely that the volume control arrangements 

may need adjustment. If maximum volume is 
reached before maximum rotation of the control, 
the value of the standing bias resistor should be 
increased. This value may be assessed by turning 
the control to the position of maximum volume 
and then measuring the resistance between the 
cathode pin and the slider of the volume control. 
If initial maximum volume coincides with maxi- 
mum rotation, the effect of shorting out the stand - 
ing bias resistor may be tried, or a lower value 
fitted, to see if any improvement results thereby, 
for the value of the standing bias resistor is some- 
times quite critical. Another problem that may 
arise is that volume may not be reduced suffi- 
ciently when the control is rotated fully anti- 
clockwise. In such instances the effect of a higher 
value of volume control may be tried, but in obstin- 
ate cases another arrangement may prove successful. 
Here a fixed potentiometer feeds H.T. to the screen- 
ing grid of the H.F. valve and the resistance element 
of the volume control forms part of the lower arm. 
Thus, a voltage is developed across ,it which may 
be picked off by the slider to provide the necessary 
variable bias. 

(To be continued) 
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Negative Feed -back 
Cathode -follower Input Impedance is Dealt with Here 

By ERIC LOWDON 

THE cathode follower is no exception in this re- 
spect, and here Vo is also equal to A x Vg. In 
this case, however, the grid -cathode voltage Vg 

is not the input volts to the circuit ; Vi is the input 
voltage and is actually applied in series with Vo 
and in opposition to it between grid and cathode. 
This much is obvious from an inspection of the 
circuit and therefore Vg must be the difference 
between Vi and Vo. That is to say, Vg = Vi - Vo, 
or Vi = Vo -)- Vg, or Vo = Vi - Vg. These 
voltage relationships aro marked numerically on 
the diagram where it has been assumed that 
A = 9.0 and thus an input signal of Vi = 1.0 
gives Vg = 0.1 and Vo = 0.9 volt. 

It is seen then that the overall gain of a cathode 
follower Vo /Vi --we will call this Ai to distinguish 
it from A, the gain of a circuit with respect to Vg, 
that is Vo /Vg -is always less than unity. In our 
example Al = Vo /Vi = 0.9/1.0 = 0.9 and there- 
fore Vo =A1 X Vï =0.9.X 1.0 = 0.9. 

Now we can tackle the question of input resis- 
tance. 

Input Resistance 
One way of measuring a resistance as we all know, 

is to apply a known voltage to it and measure the 
resultant current ; the resistance R is then given 
by E /I. A circuit for doing this is shown in Fig. 8a 
where we have a generator 01 applying one volt 
to a resistor and the current in the circuit is 0.5 x 
10 -8 amp. ; the resistance is therefore R =E /I= 
I/0.5 X 10- 6 =2Mo. Now generators are well up 
in ohms law and GI knows as well as you do that 
since it is supplying 1.0 volt at 0.5 x 10 -8 amp 
the resistance connected to its terminals must be 
2MQ. In fact, this knowledge of the current and 
voltage is the only means that a generator has of 
assessing the resistance in circuit with it ; it doesn't 
care two hoots about colour coding. 

But what will it think about the circuit of Fig. 8b. 
Unknown to GI we have broken the circuit and 
inserted another generator G2 in series with it. 
This second generator, which has an output of 
0.9 volts in opposition to GI, has negligible resistance 
so that the ohmic value of the circuit is unchanged 
and is still 2Mo. 

GI, however, has its own ideas about this. It knows 
that it is supplying 1.0 volt to 
the circuit but it knows also 
that the current has now 
decreased to 0.05 x 10 -8 amp. 
and, therefore, argues that 
the resistance connected to 
its terminals is E /I= 
1.0 /0.05 x 10- 8 =20Mn. We, 
of course, know that the 
decrease in current is due to 
the fact that the two gen- 
erators are in opposition and 
therefore only 0.1 volt is 
now applied across R giving 
I = 0.1 /2x108= 0.05x10 -e 

(= O.5x 10-6 Amp, 

3 

amp. This argument cuts no ice with GI. The 
current and voltage conditions are such that so 
far as it is concerned the resistance is 20Mí 
and nothing will make it believe otherwise_ 

How does all this tie up with the cathode follower 
circuit of Fig. 7a 1 Well, let us see. Here we 
have an input signal Vi of 1.0 volt, which will como 
perhaps from the output of a preceeding stage of 
amplification and can be represented as the output. 
of a generator GI. The 2Mo grid leak is connected 
to one terminal of this generator, and in series with 
this resistance and the other terminal we have the 
output voltage Vo (which is also the negative feed- 
back voltage) ; Vo can therefore be represented as 
a generator 02 working in opposition to GI. This 
Equivalent circuit is shown in Fig. 8c and as can 
be seen it is identical in every way to that in Fig. 8b. 

So now we see why the input resistance of a 
cathode follower appears -to the input generator 
-to be much greater than the actual ohmic value 
of the resistance across the generator. 

We can, with the aid of this equivalent circuit, 
evolve a useful little formula. The effective voltage 
across R1 is the difference between the outputs of 
the two generators, that is to say, Vi -Vo. But 
earlier in the article we saw that Vo =A1 X Vi 
where Al is the overall gain of the circuit, and there- 
fore the effective voltage is Vi- (A1 X Vi) and 
the apparent resistance equals the input volts Vi 
divided by the current Vi -(A1XVi) /R1 thus 

VixR1 
Apparent resistance= Vi-(A, x Vi) 

R1 ¡ 1 ) R1 
1 -A1 1 -Al 

If we take the figures used in our original example 
where A1=0.9 and R1 =2M52 we have: 

Input resistance = C1 -0.9)2 = 20 megohms. 

Input Capacitance 
So much, then, for input resistance, now let us 

see what we can do with input capacitance. 
As most modern valves have very low inter - 

electrode capacities- perhaps two or three pF 
between grid and cathode -it is possible that some 
readers are wondering what all the fuss is about. 

(a) (b) (c) 
Fig. 8 -The circuit of Fig. 7 arranged in another way so that its full working 

characteristics may be understood. 
a quit 3!:b' 
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If the amplifier is preceeded by a tuned circuit 
(they may say) then it is only necessary to deduct 
a little capacity from the circuit to make up for the 
added grid- cathode capacity. Or if the amplifier 
has a non -resonant grid circuit, as in A.F. amplifiers, 
then two or three pF in shunt with it -even 
10 pF if we generously allow something for stray 
wiring capacity -will not be particularly serious 
except at the very highest frequencies, and (they 
continue) since the grid- cathode capacity of a valve 
is not a variable condenser it is bound to be the same 
whatever type of circuit is used, so why all the 
fuss about the advantage of the cathode follower 
in this respect. 

PL 

across Cgc for the i volt input appears as 20 volts 
between anode and earth, that is to say, 20Vi, 
and therefore the voltage between grid and anode 
must be Vi+20Vi, that is, 21 volts. The current 
through Cga is thus 21/X -21 times greater than 
that through Cgc. This current must come from 
the input generator and the net effect, so far as 
the generator is concerned, is as though a con- 
denser 21 times greater in capacity than ego 
has been connected in parallel with Cgc. The 
effective input capacity then is 5- 1--(21 x 5)= 110pF. 

In practical circuits Cga and Cgc might easily 
be much greater than the figure taken in our exam- 
ple, perhaps 10pF or more each, for the wiring 

capacity has also to be 
considered. In addition, the 
gain of the circuit may be 
much higher than 20 and 
since the input capacitance 
is approximately equal to 
Cga multiplied by the gain, 
it will be obvious that in 
practice an apparent capa- 
citance of hundreds of pF 
might appear in shunt with 
the input. 

Now take a look at the 
cathode- follower circuit in 
Fig. 913 ; as we are dealing 
with capacitive currents 
only, the grid leak shown in 
Fig. 7a has been omitted. 
Here, as in the circuit of 
Fig. 9a, the gain with respect 
to the grid -cathode volts is 
20 ; that is to say Vo/Vg = 20. 

Thus, if Vi is 1 volt, then Vg is 1/21 volt and Vo is 
20/21 volt, and, as with all cathode followers, the 
overall gain Al =Vo /Vi is less than unity, in this 
case, 0.95 approximately. 

As before, there are two capacitive current paths, 
one through Cgc and tho other through Cga, and 
here also the voltage across Cga is equal to the 
output volts plus the grid -cathode volts, which in 
this case is 1/21 +20/21 =1.0 volt and is the same 
as Vi. Thus the current through Cga is Vi /X and 
as the voltage. across Cgc is only 1/21 of Vi, the 
current through Cgc is only 1/21 of that through 
Cga. The apparent capacity of Cgc is therefore 
1 /21 of Cga. 

Cga is therefore unchanged and remains 5pF 
but Cgc is 1/21 of 5pF and the total apparent 
input capacitance is 5+1/21 x 5= 5.238pF as 
compared with the 110pF obtained with the 
conventional amplifier. 

the cathode follower, then, has a high input 
resistance and a low input capacitance which, 
when taken together, add up to a high input 
impedance, very much higher than can be obtained 
with conventional amplifiers. This' in conjunction 
with its very lbw output impedance, which was 
dealt with in a previous article, is the principal 
advantage of the circuit. 

(a) 
Fig. 9 -A non-feed-back 

(b) 
amplifier stage showing the stray capacities and 

their effect. 

Tho fact of the matter is, however, that although 
the inter -electrode capacities of a .valve are listed 
in valve data books as having definite values, the 
moment we use the valve in a working circuit strange 
things begin to happen. The two or three pF 
given for the grid- cathode capacity by the valve 
manufacturer may become more than 100pF, 
the actual value depending on the type and gain 
of the circuit in which the valve is used. 

This surprising transformation is due to a pheno- 
menon called the " Miller Effect," a name which 
will be familiar to most readers. Some readers, 
however, may not be quite sure of how it works 
so let us examine it. 

In Fig. 9a we have the circuit.of a simple non -feed- 
back amplifier in which the grid- cathode capacity, 
Cgc from now on, and the grid -anode capacity 
which we will call Cga, are represented in broken 
lines ; the circuit is assumed to have a gain of 20 
and a signal of 1 volt is fed into the grid, and Cgc 
and Cga are 5pF each which is quito a normal 
figure for triodes. 

Since Cgc is effectively in shunt with the input 
the application of the signal voltage will cause a 
capacitive current to flow through this condenser. 
The value of this current is given by Vi /X where 
Vi is the input volts and X ,the reactance of the 
condenser. 

At the same time a capacitive current will flew 
through Cga via RI, and back to earth through CI 
and the current through Cga will, of course, be 
equal to the voltage across it divided by its react- 
ance. In this case, however, the voltage across 
the condenser-is considerably greater than that 

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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* fA College backed by an Industry' 

F.,í1./. hesitates Lare l.' c1iAl 
them the Vast resources of 
Electric & Musical Industries 
Ltd. (" H. M. V. "; Marconi - 
phone; Columbia; etc.) 

More qualified technologists 
urgently required everywhere. 

Because of our unique backing, we can offer the 
most authoritative courses in Radio, Television, 
and other applications of Electronics. For Free 
Brochure giving details of Home Study, and Day- 
time Attendance Courses at moderate fees apply to: 

INSTITUTES Dept. 32, 

LONDON, W. 2. Telephone: BAYswater 5131'2 

A 4 Station " Pr: -Set " Receiver. 
We now have available complete 
Assembly Instructions for the con- 
struction of a midget Pre -Set " 
Superhet Receiver, showing also 
Wiring Diagram. Component Layout, 
and point -to -point connections. This 
Set will select 4 Stations, 3 on Medium 
Waveband and 1 on Long Wave. by 
the turn of a Rotary Switch, no 
tuning being necessary. It is of 
midget size, and is simple to assemble. 
the completed chassis being 81ín. x 
4tin. x 7in.. high, and can be com- 
pletely built, including Valves and Moving Coil Speaker. 
for £5 -17 -6. Price of Circuit and Instructions 1/6 (plus 3d. 
post'. 

A Midget T.R.F. Battery Portable " Personal '° Kit. A 
complete Kit of Parts to build a midget 4 -valve All -dry 
Battery Personal Set. Consists of Regenerative T.R.F. 
Circuit employing Flat Tdned Frame Aerial, with Denco 
Iron Dust Cored Coil, thereby ensuring maximum gain for 
Single Tuned Stage covering Medium Waveband. 

Valve Line -up :. IT4 (R.F. Ampi.), IT4 (Detector), 1.5 (1st 
A.F.) and 3S1 (output). Includes latest Rola 3in. 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 Olin. x 41ín. x 
3in. Detailed Building Instructions, with Practical Layout 
and Circuit included with Kit make assembly easy. 
Price for Complete Kit, £3118'9 (plus 16/7 P.T.). Suitablo 
unpolished Cabinet, Olin. x 41ín. x lin., 1219. Ever Ready 
B114 Battery, 10/3. Building Instructions, Circuit, etc., 
supplied separately, 1, -. 

7/UU'íe: SURE ta 'get tE at 
volts, or by an " All -Dry " battery. 
either means being selected by the turn 
of a rotary switch. It is so designed 
that the mains section, size 43in. x 33in. 
x lun., is supplied as a separate Kit 
(which may be added at anse. time). 
The Kit can therefore be supplied 
either as an " All -Dry " Battery Per- 
sonal Set, or by incorporating the 
mains section as a Midget receiver for 
combined Battery /Mains operation. 
The circuit incorporates delayed A.V.C. 
and pre -selective audio feedback. A 
Rola 4ín. P.M. Speaker with a generous 

sized output transformer ensures excellent quality repro- 
duction. Two ready wound frame aerials and a drilled 
midget chassis-are included. The overall size of chassis 
when completely wired is Olin. x 41n. x 2 ±in. Valve line -up 
IR5 (freq. ch.), IT4 (I.F. amp.). IS5 (diode det. and audio 

the very ddetai(output edt building in 
The 

structions esupplied. which 
includes a practical Component Layout. with point -to- 
point wiring diagram. and a circuit diagram. 
Price of Complete Kit (less Mains Unit), including P.T., 
£6113/9. Price of Mains Unit Kit, £11176. 
A Walnut- finished Portable Cabinet to house this receiver 
is also available. Price 19/9. The complete assembly 
instructions mentioned above can also be supplied separately 
for 1(9. 
A complete Kit of Parts to build a Miniature " All -Dry " 
Battery Eliminator. giving 69 volts H.T. (approx.). and 1.4 

an 
Superhet Personal b ttery net requiring H T. and L.T. as 
above. 
It is housed in a light aluminium case, size 4lin. x 3dIn. a 

" Wireless World " Midget A.('. Mains 2 -Valve Receiver. lain., and can therefore be accommodated in most makes of 
We can supply all components, including valves and M /Coil personal receivers. 
Speaker to build this set as specified in the March issue. at Price of complete kit including detailed assembly 
a total cost of £31510. Reprint of detailed assembly instruc- instructions and layout £111716. 
Lions and circuit supplied separately for 9d. The Midget A.C. Mains 3 -Valve Receiver circuit, as published 

Mains or Battery Personal Kit. A Kit of parts to build in the " Wireless World." We can supply all the components 
our new Midget 4 -Valve Superhet " Personal " Set, covering to build this set, which covers Medium and Long Waves. 

Medium and Long Wave -bands and designed for Mains or for £411010 (including complete assembly instructions). A 

Battery operation is now available. This 2- waveband super- reprint of complete assembly instructions can be supplied 
.het receiver is designed to operate on A.C. mains 200 -240 separately for 9d. (including postage). 

* Send 3d. Stamp for our NEW STOCK LIST, showing many KITS OF PARTS for Sets and Battery Chargers, and " hundreds " of Wireless 
Components. When ordering please cover postage and packing. 

.STERN RADIO LTD., 109 & 115, FLEET STREET, E.C.4. Telephone : 
CENtral 5814 R 2280 i 
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BUILD A PROFESSIONAL LOOKING RADIO 
AT LESS THAN HALF TODAY'S PRICE 

Due to greatly increased production we are now 
able to offer these Kits at greatly reduced prices. 
Both are housed in attractive Bakelite Cases, size 
12ín. x 5in. x 6in. 
Each Kit is complete in every detail, nothing has 
to be made or improvised. Easy to follow, point - 

T R F Valve line up : 
6K7 H.F. Pentode. 
6SH7 Detector. 
CV1510.Beam Power Out- 

put in the A.C. Model. 
The A.C. /D.C. Output 

Valve is 12A6. Both use 
Metal Rectifiers. 

Waveband coverage is for the 
Medium and Long bands. 

Price £4119/6 (carriage & 
packing 2/6d.), with Walnut 

or Ivory Cabinet. 
Circuit diagrams only can be supplied at 

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. 

SUPERHET Valve 
line up : 

6K8, 6K7, 6Q7 & CV1510 
Beam Power Output in 
the A.C. Model. 

The A.C. /D.C. Output 
Valve is 12A6. Both 
use Metal Rectifiers. 

Waveband coverage is 16-50, 
190 -540 and 1,000-2,000 m. 
Price £6/19/6 (carriage & 
packing 2/6d.), with Walnut 

or Ivory Cabinet. 
Cabinets only available at 17/6d. 

COMPLETE CATALOGUE 6d. PREMIER RADIO CO. e 
MORRIS & CO. (RADIO) LTD 

1/6d. each. 

i 

ALL POST ORDERS TO OUR NEW FACTORY ÁT- 
740, HIGH RD., TOTTENHAM, N.17. Tottenham 5371 -2 -3. 
CALLERS TO 152/3 FLEET ST., E.C.4. Central 2833. 
207, EDGWARE RD., W.2. Ambasscdor 4033. 
This branch is open until 6 p.m. on Saturdays. 

STUDY IN YOUR 
AT SPARE 

NAME THE TIME 

BENNETT COLLEGE 
will set you on the right course for success 

You make sure of planned progress in the career of your choice 
when you let the most progressive, most successful 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. 

We send you rs many 
volumes as the subject 

chosen 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., 
SHEFFIELD. 
Please send me (free of charge) 
Particulars of Cross out 

line which 
Your private advice about does not 

apply PLEASE WRITE IN BLOCK LETTERS 

Name 

Address 

THE MODERN BOOK CO 
con supply from stock these well -known works by 

G. A. BRIGGS 
which present the results of many years' 
practical experience and musical activity- 
with facts and figures relieved by touches of 

humour. 
SOUND LOUDSPEAKERS 

REPRODUCTION 
(2nd Edition) 

By G. A. BRIGGS. A 
technical education in itself, 
containing reliable, up -to- 
the- minute information in 
all aspects of sound repro- 
duction. Explains and 
discusses everything from 
Cabinet Design to Needles 
and Grooves. 248 pages. 
193 diagrams. 
BOUND FULL' O/L v REXINE 

(Ill- Post Free.) 
DE LUXE LIBRARY 
EDITION BOUND IN REAL 
LEATHER 17/6. 

(18/3 Post Free). 

The Why and How of 
Good Reproduction 

(3rd Edition. 5th Impression) 

By G. A. BRIGGS. One 
of the most authoritative, 
accurate works ever pub - 
ished on the reproduction 
of sound via the loud- 
speaker. Just the thing for 
both the expert and the 
amateur enthusiast. 88 
pages. 36 illus- 

5 trations. 
(5/3 Post Free). 

- 
Published by 

Wharfedale Wireless Works, Bradford Rd., Idle, Bradford, Yorks. 

POST THIS 
NOW TO THE 

MODERN 
BOOK CO. 

19 -23 PRAED 
ST., LONDON, 

W.2. 

Please send me * Sound Reproduction 
Sound Reproduction Library Edn. 
Loudspeakers, for which I enclose 

P.O. value 
Name 

Address 

PW 
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Electronic Double -beam Switch 
A Useful Circuit for Use wish a Standard Oscilloscope 

By G. F. 

ANYONE who is a regular user of a conventional 
single -beam oscilloscope will have at some 
time realised what a boon an extra beam 

would be. Double -beam tubes are expensive and 
as there is a vast quantity of surplus C.R.T.'s 
on the market with various sizes of screen, it was 
decided to design a beam -switching circuit which 
would provide optimum performance with any 
tube. 

The simple circuit of Fig. 1, will make clear the 
operation of an electronic switch. Two triodes, 
V 1 and V2 have a common anode load resistor 
Re. Both valves are biased to cut -off, therefore 
there will be zero output at the common anode 
terminal with a signal on the grids. Further, to 
simplify the circuit, a mechanically- operated switch 
is included in each grid circuit. Each switch when 
closed, will cause its particular grid to become less 
negative by virtue of the positive potential then 
applied. The valves will now be brought into 

, their grid -base, allowing them to conduct and pro- 

CRAVEN 

duce an output at their anodes. If a continuous 
signal is applied to each grid and the switches are 
alternately opened and closed, an output as illus- 
trated in Fig. 2(1) will be produced. Assuming 
that the switches are opened and closed at a high 
speed, there will be no visible flicker between the 
two traces on the C.R.T. 

Unfortunately, this system is of little practical 
use, as the mechanical switching is difficult to 
operate at the high speed which is required for use- 
ful results. It is, however, used in certain Radar 
equipments. 

To produce a true electronic -switch, some form of 
" gate " circuit is necessary. Fig. 3 shows the basis 
of such a circuit. The pentode, V1, is normally 
cut -off due to a negative bias on the suppressor, 
it, therefore, follows that with a grid signal applied 
there will be no output at the anode. If a square 
pulse of sufficient amplitude, positive in polarity, 
is applied to the suppressor, the valve will conduct 
and give an output for the duration of the pulse. 

Output To Y Plate 

HT, í O 

.350 V. 

201(11 
Gain 
Control 

/00 
/OO(l 

V. 

Z 6 Volts (Approx.) f ir Negative Bias 

Fig. 4.- Complete circuit of the Electronic Double -beam Snitch. 

20KO 
Gain 
Control 

e 
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An obvious method of 'producing a beam- switch applications require trace separation, a method 
now presents itself in the form of two gate -valves of achieving this is - included in the circuit. each controlled by a multivibrator circuit. Unfor- A potential divider (consisting of two 100 -ohm tunately, several difficulties are present, but resistors), is taken to a negative source of 

H. Supply 

input 1 

(vy 1) 
v1 ',rut 2 

(Vg 2) 

. Positive Negative 
Bias Bias 

Fig. 1. Basic Electronic 

working on the previous idea, 
an ideal circuit can be built. 

Switch 

The Circuit 
Multi- electtode valves are the 

basis of the successful fmal, 0/ 
circuit. By using triode. Vg 2 
hexodes (6K8's), an extremely 
compact layout is possible. In 
Fig. 4, VI and V2 are triode. 
hexodes with their triode sec- Resultant Trace On 

ia% Lions coupled as a multi - C.,9.7: After Switcl)inç 
vibrator. As the triode grids 
are also part of the hexode 
Structure, a direct coupling is 
effected which obviates the 
use of coupling capacitors. A 
second feature in favour of Gate Pulses 
triode- hexodes is that the grid MWtivlbrator Suppressor used for switching is effectively Grid Ese 2 
screened from the other elec- 
trodes. - Normally, the hexode 
sections are cut -off, i.e., when 
the multivibrators are inop- 
erative. The hexode anodes 
are brought to a common 
terminal with a 15 la) resistor 
as load. With a signal applied 
to the grid of each hexode, no 
output is obtained at the anode 
terminal. Immediately the 
multivibrator comes into opera- 
tion, each " switching " grid 
will become alternately positive 
with respect to the other, 
allowing each hexode to con- MuGridratnr 
duct alternately for . a eriod Grid 

Y P Waveforms Switching 
depending upon the operating Grid Base 2 
frequency of the multivibrator. 

If no provision is made to 
separate the traces, the pattern 
will appear on the C.R.T. as in 
Fig.2( la). As most double -beam 

Circuit. 

Input 
(Ve ¡) 

N,T Supp 

Square 
Gate 

Pulse 

Fig. 3. Basic " Gate" Circuit. 

approximately six volts, D.C. The signal grid of 
one valve is taken via a 1 Ma resistor to the 
centre -point of the resistance chain, which provides 

Suppressor 
Grid Base 1 

Anode Waveforms 

Trace On C.P.T. 

"Switching"' 
Grid Base 1 

Fig. 2.- Waveforms associated with electronic switch circuits. (Not to 
scale.) (r) Simple circuit. (2) Gate circuit. (3) Triode -Hexode (anode 

wave-forms as in (2)). 
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the fixed negative bias. The signal grid of the second 
valve is taken via a 1 MD resistor to the slider of a 
250 ks! potentiometer coupled across the resistance 
chain. The mean potentials between the two grids 
may be varied by adjusting the potentiometer, 
which in turn will cause the output potentials to 
differ, thus separating the traces. It is essential that 
the negative potential used for trace separation is 
well smoothed and free from ripple. The 100 i F 
condenser across the resistance chain ensures this 
and this value should not be reduced if correct 
operation is to be obtained. 

The beam -switch requires an input of 100 m/V 
or more for efficient operation. An overall gain is 
produced by the circuit, but as this may not pro- 
duce a trace of sufficiently great amplitude, further 
amplification may be necessary. Amplifiers are 
iueluded in the circuit diagram for completeness. 
It is necessary to amplify the signals before appli- 
cation to-the beam -switch, as an amplifier between 
the switch and C.R.T. would almost certainly pro- 

PRACTICAL WIRELESS 7 
duce distorted traces due to the complexity of the 
output waveforms. 

The amplifiers shown are of simple construction 
and provide ample gain with a frequency response 
sufficient for most purposes. Although EF50's 
are specified, others such as SP61, 6A07, etc., are 
equally as good in this equipment. 

It is not intended to give a list of the almost 
unlimited applications of a double -beam oscillo- 
scope as they will present themselves to the user 
in the course of his work. 

Relevant Formula 
Operating frequency of a free -running multi- 

vibrator circuit: 
1,000 

FO (kc/s)- RI CI + R2 02 

. . FO = 1,000 
.0005 x 106 + .0005 x 106. 

. . FO= 1 kc/s. 

News from the Clubs 
RAVENSBOURNE AMATEUR RADIO CLUB 
Hon. Sec. : Mr. J. \Vilshaw, 4, Station Road, Bromley, Kent. 

THIS newly -formed club meets every Wednesday and 
Thursday evening at 7 p.m. in Childeric Road school 

(room F, top floor), New Cross, S.E.14. They have a receiver, 
constructional, theory and transmitting sections running and 
are building a CO /PA transmitter and receiver whilst awaiting 
a licensed call -sign which has been applied for. 021)HV is the 
chairman and G3ADl, is the instructor. Welcome visitors last 
month were 03DSC and 631h1.Z. 

ILFORD AND DISTRICT RADIO SOCIETY 
Hon. Sec. : C. E. Largca, 44, Trelawney Road, Barkingside, 

Ilford, Essex. 

THE present session of winter lectures, demonstrations, dis- 
cussions and other meetings, including those devoted to the 

transmitter, cover such fixtures as : 

Mr. A. J. Tyrrell, Mallard, " Industrial Magnets." 
Mr. K. Brewer, Osram Lamp Works, " Problems of Valve Life 
Testing." 
The Undersigned, " Developments in Time Keeping and 

Frequency Measurements at U.H.F." 
Mr. J. Clarricoats, R.S.G.B., and many other eminent speakers. 
Tite activities of the society cover all aspects of radio and 

electronics, with special attention to reception and reproduction 
as well as transmitting and recording. 

phis session, additional lectures and fixtures, are being arranged 
to cater for newcomers and younger members. 

The society meets at 8 p.m. on Thursdays at St. Alban's 
church hall, Albert. Road, Ilford. and draws members from 
a wide radius. Visitors are always heartily welcome, and the 
membership subscription is unchanged from its pre -war figure! 

READING RADIO SOCIETY 
Hon. Sec. : L. A. Hensford (G2BHS), 30, Boston Avenue, 

Reading, Berks. 

THE programme at the November meetings of the Reading 
Radio Society was as follows : 

On Thursday 9th, owing to the absence of the expected 
lecturer, there was a general discussion of members' problems. 
On Saturday 25th, Captain Benbough gave a talk on " Inter - 
communication- Systems." Simple iuduct.ibn and wired telephone 
systems were described and demonstrated, while some details 
of the more complex methods required when amplification in both 
directions is necessary were given. 
- The annual Harnfest was held at People's Pantry on Sunday 
26th. Despite the fog, there w ie an attendance of over 100. 
Tlw technical talle and demonst ration were given by Mr. Dolton, 
a member of the G.P.O. staff, Oil the subject of Radio Inter- 
ference. A film show was also provided, for the ladies and 
children, while-the talk was in progress. After tea there was a 
ventriloquist and conjuring act by Mr. Bennett, following which 
Mrs. Kemp presented the Nash, Lewis and Hill cups and the 
Bingham Shield to the winners of these constructional contests 
'which are judged at the Harnfest. 'l'he remainder of the evening 
was then turned over to a general "ragchew," and "fun and 
games." 

EDINBURGH AMATEUR RADIO CLUB 
Hon. Sec. : David A. E. Samson, I.E.S. (GM3EQY), 50, Elm Row, 
Edinburgh, 6. 

THE season is progressing with lectures and demonstrations, 
and at fortnightly intervals the club station GM3HAM is 

still on the air on alternate Wednesdays on 80 metres O.W. 
A successful junk sale has been held, and rousing events include 
a Brains Trust, a U.H.P. Lecture and a visit to the local 
police radio station. 

GRAFTON RADIO SOCIETY (G3AFT) 
Hon. Sec. : W. H. C. Jennings ((:2.11TB). Grafton School, 

Eburue Road, Holloway, Loudon, N.7. (One minute from the 
" Nag's Head. ") 

MEETINGS 
every Monday, Wednesday and Friday, 8 p.m. 

At the recent fifth annual general meeting the following 
officials were duly elected : 

President, B. Randell, B.Sc. (GW3ALE) ; vice -presidents, 
C. T. Bird, A.11L1.(Mech).E., A. E. Mitchell (GSDF), J. A. Read- 
ing (G3RX), I'. Beresford (Bß88070) ; chairman, A. W. H. 
\Yennell; vice- chairman, J. H. Clarke (G2AAN) ; hon. secretary. 
W. H. C. Jennings (G2AH11) ; hon. assistant secretary, J. Moran 
(0-3CLV) hon. treasurer, R. T. White (BI1S7751) hon. store- 
keeper, P. Vasey ; committee members, P. Beresford and H: 
Hudson (G3FVL) hon. auditors, D. Outram (BRS17397), J. J. 
Hollington (GIGA). 

Morse classes (beginners to advanced) are held three evenings 
a week, and members reaching a speed of 10 words a minute, 
may receive instruction and coaching on the air, using the club's 
transmitter (G3AFT). Practical construction group operates 
in a large workroom, and expert advice is always to hand. A' 
canteen provides light refreshments at every meeting. New 
members may be assured of in sincere welcome. 

THE BRIGHTON AND DISTRICT RADIO CLUB 
Hon. Sec. : L. ifobden, 17, Hartington Road, Brighton. 
MEMBERSHIP of this club is around the 80 mark and on 

the increase. New members will be most welcome. Meetings: 
are held every Tuesday evening at the " Eagle Inn," Gloucester 
Road, Brighton. 

Talks and informal evenings are held on alternate club nights. 
The club station, G3EVE, is operated on the informal evenings 
and always looking for QSO's on 80 metres, C.W. and 'phone. 

CHESTER AND DISTRICT AMATEUR RADIO SOCIETY. 
Hon. Sec. : It. Windsor, 17, Hough Green, Chester. 

THE club TX has been "earthbound" due to a shuffling 
round of parts and several new items have been added, 

including a VFO to widen the scope of the x'tal controlled TN. 
A welcome was extended to (i2AMV- Mr. O'Brien, of Wirral) 

fame -who gave es a most interesting talk on VFO's, and 
showed us examples 'Alas equipment of unsurpassed construction. 

We were also very pleased to welcome two Americans to the 
club's activities -one of them W5FTK. 

The club meets 7.30 (0.30 for morse classes) in the Tarran 
Hut in the Y.M.C.A. grounds. 
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Fig. i. -The complete unit, with probe and coils. 

THIS instrument consists of a two -Valve signal 
generator designed on standard lines, and 
delivering R.F., modulated R.F., or A.F. 

Incorporated in the output circuit is a crystal 
rectifier and milliannneter ' measuring rectified 
R.F. in a probe coil. When this probe coil is held 
near the coil in any external R.F. circuit, and the 
signal generator frequency swung slowly over the 
appropriate band, a pronounced kick downwards 
will occur on the meter at the point of resonance, 
due to the loading of the external circuit. 

It is therefore possible with the aid of this 
instrument to align complete receivers, adjust 1.F. 
transformers, and modify coils to different frequency 
bands without even switching on the external 
apparatus. 

The instrument shown was built entirely from 
spare parts readily available on the surplus market. 
The total cost should not exceed £4 10s. 

Circuit 
The circuit is fairly straightforward ; two 

SP41 valves being employed. VI is the R.F. 
oscillator, while V2 supplies the A.F. 

The SP1l (or SPGI if the mains transformer 

,';:'r% 

Fig. 3.- Internal view, showing layout. 

An All -wave 2 -valve Unit, Built from Surplu 

By T. H. RA 

has a 6.3 volt winding) is a versatile little valve, 
and readily submits to modulation by its suppressor 
grid. The output from V2 is therefore feci -via a 
condenser to the suppressor grid of VI. Sw itçh 
S2 silences the A.F. section. 

The R.F. section may be tuned -ever a wide 
frequency range by means of several coils and a 
wave- change switch. For example, with coils 
PHF4, 5, 6, 7 and 1 tuned by a .0005 pF variable 
condenser it will be possible to cover a band from 
about 30 me /s to 140 kc /s. The R.F. signal produced 
is rich in harmonics, and by using these the 
frequency range can be increased. The television 
frequencies are easily available by this method. 

Some difficulty was experienced in getting a 
full -scale deflection on the meter, and it was 
eventually achieved by using a fairly large con - 
denser-.1 etF.- between the anode of VI and 

1 

Fig. 5.- Theoretical circuit. The gri 
):(,.01s1,1,,414,.11111,.11.111101,141 MIMMI ,4.,..101. .EIM,141410.1 Mi mimw.1111.1vsrovImwawam.,me.. 
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Parts, with a R.F. Resonance Meter with Probe 

BINSON, B.Sc. 

the attenuator potentiometer. Provided the meter 
reading is satisfactory, this condenser should be 
kept as small as possible, as if it is unduly large 
there is a tendency for the frequency of the signal 
to vary slightly with the setting of the attenuator. 

For normal signal generator use, the output is 
taken to a co -axial socket ; switch Si selecting 
either A.F. or R.F., the latter either modulated or 
not according to the position of S`2. 

When it is desired to use the resonance indicator, 
the output is taken to the probe unit by means of 
a three- connection jack plug, the instrument being 
set for unmodulated R.F. 

The A.F. note can be varied by altering the size 
of the grid leak to V2. 350 ohms is shown, but if 
this is unsatisfactory, a better value should be 
found by experiment. 

Almost any mains transformer may be used, 

i 

/ntervelvey 
Trans, prl 

SP4 .0i ,uF 

O 
ó 

if o000= hke 

NF T YF, 
) ' 0 0 o 

/O O 
KC1 0 v 

SZ 

'00Q5 
NF 

r 
1! 

X Y 

.350 f2 

300 f2 

002 RF 
Crystal, 
Diode 

Probe 
Coi/ 

condenser has a value of .0002 pP. 

Rectifier 

1 

r 

.. 
s .:.....:..... 

Fig. 2. -The panel layout. 

provided it gives an output voltage between 250 
volts and 400 volts. Half -wave rectification is 
shown ; but full -wave may be used if desired. 

The crystal diode for R.F. rectification is con- 
tained in the probe handle, together with a damping 
circuit. 

Construction 
It is not proposed to give full constructional 

details, as the components used will vary in size 
and type. The whole instrument, however, should 
be totally enclosed in a metal box. It is advisable 
to use screened wire from the anode of VI as far 
as the output plugs. 

In the instrument shown, the coils are mounted 
in a bank underneath the chassis, thus lessening the 
risk of interaction with other components. The 
valves are placed horizontally above the 
chassis. 

The lead to the probe should be of twin screened 
cable, the probe handle being a small metal 
screening can. The actual probe coils are wound 

.r 
;:Y.:.....c.- .... .. 

Fig. 4.- Arrangement of the coils beneath chassis. 

1 

1 

N 
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on two -pin formers, those shown 
following dimensions :- 
Range 

30 to 5 Me /s. .. .. 12 turns. 
5 Me/s. to 130 kegs. .. .. 120 turns. 
Both these coils are wound on lin. diam. 

formers, and 38 S.W.G. insulated wire is used. 

Neither the diameter nor number of turns is 

critical, however, and experiment with different 
types of probe coil, say, for example, a small pile - 

wound coil, might show improved results. 
As a final constructional note, the necessity for 

a well -made high -ratio slow- motion drive is stressed. 
It wall be found that the meter kicks are very 
sharp, and can easily be missed if the dial is swung 
too rapidly. 

Upon completion, the instrument should he 

calibrated against a signal generator or wireless 

receiver by one of the usual methods described 
in this magazine from time to time. 

Operation 
When used as n normal signal generator. the 

output is taken from the coaxial plug. the probe 
jack being removed. 'When using the resonance 

being to thé nt a time to predetermined frequencies ; the gradual 

.... ....... : 

Fig. 6. -The probe with coil in position. 

indicator. the jack is inserted and the probe coil 

placed close to the coil in the external circuit. 

(Upon slowly moving the generator dial over the 

required range, the characteristic " dip " will show 

on the meter at the point of resonance. 
It will be found that as the dial is swung across 

each range, the meter reading will vary due to 

inherent points of resonance in the apparatus 
but the dip induced by the external circuit can 
readily be identified by lifting the probe coil from 

the specimen, when the meter will kick upwards. 
If the external circuit has variable tuning it is 

.often quicker to vary this after first tuning the 

signal generator to a point in the region of the 
expected frequency. Once the point of resonance 
is found it can be followed back to any frequency 
required by moving both dials alternately. 

In this manner complete receivers can be aligned 

first by adjusting the I.F. transformers, then the 
aerial and R.F. circuits, and finally the oscillator. 

Where commercial sets with very closely screened 
coils are encountered, the removal of the screens 

to permit access of the probe coil may be found to 
alter the tuning slightly ; but after basic alignment 
with the resonance indicator, final adjustment 
may be made using the signal generator in the 

normal manner. The author recently modified a 

long -wave Command receiver to receive the medium 

waveband. The small screening cans were removed, 

and the coils still in the set were unwound a length 

approach to the required frequencies being checked 
by resonance after each shortening. After coni- 
pletión of the operation the cans were replaced and 
the set was found to be in almost perfect alignment. 

The selectivity response of I.F. transformers or 
band -pass coils can he observed directly on the 
meter by swinging tl:e generator to each side of the 
point of maximum dip. 

Small inductances and capacitances likely to be 

met with in R.F. circuits can be measured with the 
aid of a calibrated .0005 pF. condenser. For 
capacitances t his condenser is connected in parallel 
with the unknown one together with a suitable 
inductance coil. The point of resonance is found 
on the signal generator and the value of the 
calibrated condenser noted. The unknown con- 

denser is then disconnected and the frequency of 
the circuit retuned to the original resonance point 
by the variable condenser, whose value is again 
noted. The difference between the two readings 
is the value of the unknown condenser. 

To measure a small inductance coil it is connected 
in parallel with the calibrated condenser. The 
condenser reading and the resonant frequency are 
noted and the inductance calculated from the 
formula :- 

¡.= 1.3S5VLC. 
where 7.= wavelength in metres. 

L= microbenries. 
C= picofarads. 

Many other uses will be discovered for the 
indicator: for example. suspected short -circuiting 
of turns in pile -wound coils can speedily be con- 
firmed. The relative " Q " of different components 
can be directly compared by measuring the meter 
clips produced. Aerial resonance can be measured, 
and so on. 

If the frequency of any circuit is required with 
very great accuracy -in transmitter -work, for 
example, once the resonant point has been estab 
lished, the signal from tite probe coil may be picked 
up by a nearby receiver tuned to the same frequency. 
If a crystal -controlled signal generator is available, 
and its output also injected into the receiver and 
tuned to the null point, the frequency can then be 
read from this more accurate instrument. 

Car Radio 
On page 6 of our Januat,y issue we illustrated a 

ear radio receiver and -wrongly described it as a 
new Radiomobile model. The illustration was. hi 

fact, that of the new Ekco Model CR117, full 

details of which will he given in our next issue. 
The new Radiomobile receiver is illustrated below. 

H.M.V. Automobile Radio, Model too, marketed by 
Radio Mobile, Ltd. 
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Compact Car Radio -2 
A Vib ator Power Pack Receiver, for 12 -volt 

By P. D. BETTERIDGE 

Coils 
THE inductances L5, 6 and 7 are made by pile 

winding 24 turns 22G enamelled wire on a fin. 
mandrel, removing from the mandrel, taping 

up with jin. wide white tape and shellacing. They 
should be fixed to the chassis by passing a bolt 
through the middle with a fibre or paxalin washer 
each end and a short length of sleeving on the bolt. 

When completed the set should be " lined up " 
in the usual manner. 

No suitable dial was available so it was decided 
to manufacture to suit. Fig. 5 shows the details 
of the pulleys and studs. If a lathe is not avail- 
able, the builder will have to improvise, and certain 
mechanical toy parts will be found to suit the 
circumstances. Fig. 5 also shows the run of 
the thread and the attachment of the wire cursor. 
The dial plate is a piece of white celluloid or plastic 
sheet, *in. thick, fixed behind the cursor wire 
on the bolts A and B on Fig. 5. It is calibrated 
by actually tuning in the important stations and 
marking them in with indian ink. The celluloid 
or plastic will have to be roughened all over with 
very fine glasspaper before it will " take " the 
ink. When the scale is finished a coat of cellulose 
lacquer or model aeroplane clear dope will preserve 
the markings. 

Note:- MC Is - Tuning 
Connection To 
Meta/ Chassis 

Co., tro/ 

Operation 

75 

The Power Pack 
The ease for this unit must be made of steel, 

and tinned steel is very suitable since it is easy to 
solder the joints and seams. The photograph shows 
the construction, which should present little diffi- 
culty. As mentioned in the receiver text the five 
pin socket is mounted to suit the plug on the 
receiver. The practical diagram, Fig. 8, shows the 
position of the components. 

The transformer T4 is made as follows : Stamp- 
ings with a core of one square inch and a tunnel 
space of tin. x tin. are required. A suitable divided 
bobbin can be purchased or made from *in. 
celluloid or Perspex. Whilst acetone is the solvent 
to stick celluloid -chloroform is the solvent for 
sticking Perspex. Bobbins are very easily and 
strongly constructed from either of these materials. 

The H.T. secondary is put on first. It consists of 
2,000 turns of 40 s.w.g. enamelled, in each division. It is wound in the saine direction in each section, 
paper interleaved every 400 turns. The end of the 
first section is joined to the beginning of the other 
section to form the centre tap. 

The primary consists of 70 turns of 20 s.w.g. 
enamelled in each section, again wound in the 
same direction. The. centre tap being formed 
as for the H.T. secondary. 

Volume control 
d i ri 

6 On -Off 
Switch = w Screened Lead 

To /2v. Battery 

C9 

To Pins / B 3 a To Pin 2 
of Power Plug of Power Psc-9 

To Pin 4 
of Power Plug 

Fig. 8.- Wiring details of the main receiver portion. 

To Pin S 
of Power Plug 
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Be sure to insulate thoroughly the primary from 
the secondary windings by using several layers of 
Empire tape between them. 

It will be noticed from the theoretical diagram 
Fig. 6, that both centre taps are earthed, so that a 
common tag on the transformer tag board can be 
iw d. 

f 

Six Volt Circuit 
To use the receiver on a six volt battery, the 

following changes are required. 
VI. Change the 12SG7 to OSG7. 
V2. Change the 12K8 to 6K8. 
V3. Change the 12SG7 to OSG7. 
V4. Change the 12C8 to 6B8. (or any 6.3 volt 

double diode triode, and alter 
the base connections to suit.) 

The 6V6 and the 6X5 are 
connected in parallel instead 
of in series and the 40 ohm 
resistor R27 across the 6V6 
beater is omitted. 

The primary of T4 is changed 
to 35 turns in each section, and 
18 s.w.g. enamelled wire is 
used. 

If the positive of the car 
battery is earthed the polarity 
of condensers C23 and C26 
must be reversed. 

Smoothing' Vie 
Choke 

w Above Platform 

6XS 
Rectifier 

Vibrator 

Underside 
of Vibrator 

Platform Base 

J 
MÇ Is Chassis 
Connection 

View Below 
Platform 

Fig. 9.- Wiring details of the power pack. 

L8 is an 8 -10 henry 30 mA. choke, any make is 

suitable, size being the criterion. LO and 7 are 
described in the receiver construction 

Anchor 
Tag 

Screened 
Lead To 
Aerial 

2 

To Cs', 
--N 

+l 1lroHTt 
To V2 

Heater 

F.e,,io.- Wirlrt, of underside of VI platform. 

I.F. Transformers 
In the list of parts given 

on page 27 of last month's 
issue, the Wearite type M400 
or 401 I.F. transformers were 
specified. We are informed by 
the makers that these typos 
have now been discontinued, 
although they may be available 
at some dealers. In their place 
they recommend that the new 
type M.800 be used, and these 
are of similar characteristics 
and size. 

Three -speed Record 
Changers 

RADIOGRAMOPHONE DEVELOPMENT CO., 
LTD., announce that all their radiogramo. 

phones and record players are now fitted with 
3 -speed record changers. Models are provided with 
two plug -in pick -up heads, one for use when 
playing normal 78 r.p.m. records and the other 
for long- playing 45 and 333 r.p.m. records. Both 
pick -ups are of the ultra lightweight high-fidelity 
tj'pe with sapphire stylus- specially designed for 
low record wear. 

Auto -changer 
For the home market, radiogramophone models 

1046 03 and S50 G3 and record player model 
RPA5 are equipped for the automatic playing of 
eight 10in. or 12ín. records (not mixed) at 333 or 
78 r.p.m.; lin. 45 or 333 r.p.m. records can be 
played singly. For export, radiogramophone models 
1046 G3 and 1048 03 and record player model 
RPA6 incorporate a similar record changer which 
has the additional feature of facilitating automatic 
playing of 10 7in. 333 or 45 r.p.m. records. 

Radio Gramophone Development Co., LPd., Bridg- 
north, Shropshire. 
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Audio-frequency Signal 
Generator -2 

A 5 -valve Unit for the Experimenter 

Suitable Valves 
THE first valve of the amplifier is an SP61. Other 

valves have not been tried in this position but 
valves having very similar characteristics 

(EF50, EF54, VR116, 6AC7) should be satisfactory with no change in circuit values. A top -grid con- - nection is desirable, as it makes for shorter wiring. 
The second valve is a 6F6, but 6V6, 6L6 and 6Y6 have been tried in this position and found 
satisfactory. 

It is essential to use an isolating amplifier stage 
between the oscillator and the load to prevent 
variations in the load impedance reacting back-on 
the oscillator. A 6J5 triodo is employed as an 
amplifier, its input being fed from the unby- passed 
cathode resistor of V2 via a gain control. High - and low- impedance outputs are taken from the 
anode and cathode of this valve. 

A squaring circuit is incorporated which can be 
switched in at will to enable the transient response 
of amplifiers to be tested. The squarer consists 
essentially of two cascaded triodes, which are 
heavily overdriven by the sine -wave input. The result is that a clipping action takes place and a square -wave output results. The input to the 
twin triode squarer is fed from V2 anode. Although 
phase shift, as such, is unimportant, the long timo 
constants are necessary to maintain the square - 
wave shape at low frequencies.* The output from 
the squarer is of considerably greater amplitude 
than the output from V2 cathode, a resistive attenuator being used to reduce the squared output 
before it is applied to the output stage. B26 in 
conjunction with the gain control forms a potential 
divider which operates only when the square -wave output is switched in. The trimmer Cu is to preserve the rapid rise and fall of the square wave. 
A changeover switch, S2, selects either the square - or sine -wave output as desired. The square wave 
produced by this means is not quite symmetrical, 
but there is some advantage in this as it enables the two half -waves to be identified on an oscillo- 
scope. If it is desired to produce a perfectly regular 
square wave, separate bias resistors may be fitted 
in place of the single common one shown. These 
values can then be adjusted until the desired wave 
is produced. At the higher frequencies the square wave deteriorates somewhat. If space is available, 
however, an improved squarer can be constructed 
using two sharp cut -off pentodes operating at low 
screen voltages. By reducing the screen voltage a short grid base is achieved, so that a larger degree of overdriving becomes possible, and the square 
shape is preserved at higher frequencies. 

Power Supply 
A conventional power supply is incorporated. 

Adequate smoothing is essential owing to the fact 
Those familiar with Fourier analysis will realize that this is basically the sanie process as keeping the phase shift as small as possible. 

By D. ALLENDEN, 

that the impedance of the oscillator circuit is low at its critical frequency, and the oscillator has to 
work within the power- frequency range. Generous 
capacitor sizes are therefore employed. Electro- 
static hum pick -up is minimised by screening the 
power supply from the rest of the circuit, both above and below the chassis. 

The general layout is shown in the photograph 
given last month. Any other layout may be adopted 
provided the points already referred to aro borne 
in mind. The size of the completed instrument, 
which is built into a surplus AN /APA -1 amplifier 
case, is 1.2ín. x 7?; in. x 7in. The main frequency 
control is a rim-drive unit, but any suitable slow - motion drive may be used. 

Adjustments 
To adjust the completed oscillator, an oscilloscope 

is very desirable. Connect the scope input across 
the cathode of V2 and set the main controls to the 
low- frequency (max. cap) end of the intermediate 
frequency range. Adjust R2 until a sine -wave 
oscillation is produced. If R2 is advanced too far the waveform will deteriorate. Now tune towards the high -frequency end of the band. If oscillation 
ceases at any point, adjust the trimmers until it recommences. When correct trimmer adjustment 
is achieved, the amplitude of oscillation should be obtained over the whole band. Now switch to the other ranges and check that the oscillation is satis- factory. If it is not the values of resistors are not sufficiently closely snatched and must be adjusted. 
When correct adjustment is obtained, the amplitude 
of oscillation over the whole three bands should be substantially uniform. 

To adjust the trimmer C13 connect the 'scope to the output, switch to square wave, and adjust the trimmer for the best waveshape. 

Calibration 
Calibration is best carried out by the method of Lissajous figures, using an oscilloscope. The 50 c/s mains is a suitable standard, but an auxiliary 

oscillator whose frequency can be checked against the mains is useful for calibrating the higher frequencies. No 'attempt was made to make a single calibration serve for all three ranges, but if sufficient care is taken to ensure that the resistance 
on each range is an exact multiple of that on the range above, then a single calibration carried out on the low range will serve for all ranges, the figures being multiplied by 10 and 100 respectively on the higher ranges. Holes should! be drilled in the ease to allow the trimmers to be adjusted with the case in position, since the proximity of the back of the 
case to the tuning capacitor frame has an appreciable 
effect on the distribution of stray capacitance. 

APPENDIX 
Analysis of the Feedback System. 

The output will be in phase with the input' when 
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the power factors of the upper and lower branches 
are equal. Under these conditions: 

Zt 

Z, =n.Z, where n. is a scalar 

CR -j /wC) 

R 1 = n. \. 
.,jwC) 

( 
\ 

wC) 
x 

CR - j!wC) 

nC l =) IwC 

The, R.H.S. of this expression 
is imaginary, so the real part of the L.H.S. must 
be zero. 

R 
w - - -1 

,) = 0, whence w = 
CR 

= wo 
C- 

Equating imaginary parts gives (when w =wo) 
-2R -nR 

cvoC cvC 
whence n = 2 and ZI = 2Z2 

Therefore at wo the upper branch has twice the im- 
pedance of the lower. Thus the output voltage at 
A B is ú of the input and is in phase with it. 

The general expression for the output voltage is : 

1 
l Vo = Vi 

Z2 ¡ Vi 
\Z,-+-Z,) \1 +Zi /Zx/ 

(B -j /wC)(R - j/ wC) (jwC) 
But (Z,,/Z2) _ 

Appendix. (See bracketed 

= (1- jw ,lw)(1 +jam' w = 2- 

V0 = 
Vi /(3 +j(w/1S'- 

This reaches a maximum value of 
The magnitude of the in phase 

output voltage is : 

R 

lines A "). 

i (w¡wo - wo'w) 
wo!w)) . 

when w= wo 
component of the 

3Vi 
VOa = _ 

From this expression the feedback curve of Fig. 2 

has been plotted. 

wo w 

Vi r\2 3+ia 
wo +wovc J 0 

Transportable All -mains 4 
Concluding Details of the Receiver Described Last Month 

provided is suitable for average needs, but those 
desiring particularly " mellow reproduction " may 
increase the value of the condenser from .03 to 
.05 pF. 

If an earth is used this should be joined to the 
metal chassis with a condenser in series, as shown 
in Fig. 1. The condenser should not be omitted 
from either aerial or earth circuit, or mains voltages 
will be present in aerial and earth wires. Finally, 
the second tuning coil should not he mounted on 

top of the chassis or stray coupling with the coil 

already located there will cause uncontrollable 
oscillation. Do not touch any metal part of the 

receiver when the set is connected to the mains. 

A djustments 
THE position of one clip on R11 will have to be 

adjusted according to the mains voltage. If a 

meter is available for A.C. measurements, 
adjust the clip until the heater voltage of the 25A6 

valve is shown as 25. If a meter is not available, begin 
with almost all the resistor element in circuit and 
'see how long elapses after switching on before the 
receiver begins to operate at full normal volume. 

This should be about 45 seconds. If it is more, 

switch off, leave to cool, then reduce the resistance 
value by moving the clip down a trifle. 

. The clip may be moved after loosening the 

clamping screw, but before doing this the mains plug 

must be withdrawn. Actually, the setting is not 

very critical and no adjustment is necessary 

afterwa: ds unless the receiver is usM on a different 

mains voltage. If frequent use on different voltages 

is likely, the other clips may be set accordingly and 

one lead merely changed over. 

With A.C. mains there is no polarity to observe, 

though in some areas it may be found there is less 

likelihood of mains -borne interference when connec- 

tions are made in one particular way. With D.C. 

mains no results will be obtained if the polarity of 

supply is incorrect, so the leads to the plug should 

be reversed. 
The gang -condenser will have small trimmers 

built in, and these should be adjusted for maximum 

volume with the receiver tuned accurately to a weak 

station. This is particularly necessary for long - 

distance reception. Adjust CS for best results. 
The purpose of the controls is self -explanatory. 

When searching for weak stations the reaction 
control should be advanced so that the set is 

nearly oscillating. For local reception this control 

-may be left at- ejo setting and the volume control 
used to reduce output. The degree of tone control 

COMPONENT LIST 

2 -gang .0005 eF. tuning condenser (Cl and C2). 
Three .1 pF. paper condensers (C3, C4 and C8). 
Two .0002 pF. mica condensers (one for aerial 

and C6). 
.0001 NF. pre -set condenser (C5). 01. toF. mica 

condenser (C9). 50 pF. 50 v. bias condenser 
(CIO). 

and +C12). .03 
smoothing 

F. paper tone-control 
condenser. .0003 ¡F. reaction condenser (C7). 

Resistors : 75,000 ohm (RO. 2 megohm (R3). 
.5 megohm (R4). 10,000 ohm (R5). 200,000 
ohm (R6). .25 megohm (R8). 440 ohm (R9). 
100 ohm (RIO). 800 ohm .3 amp. dropper 
(Rit). Variable resistors or potentiometers : 

100,000 ohm (R2) 50,000 ohm. high frequency 
choke for H.F. valve coupling. 

Small smoothing choke. 4 octal valveholders. 
Speaker with transformer (see text). 
Valves : Two 6K7, 25A6 and 25Z4G, or 

equivalents. 
Chassis, control knobs, 3 -point wavechange 

switch, mains -type toggle switch, wire and 
sleeving, etc. 

0 
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KSI HIGH -FIDELITY AMPLIFIER. Complete with detachable remote -control, 6 watts push -pull output, negative feedback, distortion below 0.5 per cent. Frequency range 30- 20,000 cps., separate bass and treble controls. Mic /Radio ¡Gram (33/78) selector. Guaranteed for Two Years. £17.17.0. In Kit form, £14.14.0. 

RC TUNING UNIT. Combined TRF¡Superhet receiver, 4 valves, 3 wavebands. High sensitivity R.F. stage on all bands, 2 R.F. stages on T.R.F. reception, infinite impedance detector. Two Years' Guarantee. £14.18.6 inc. P.T. 

RG QUALITY TUNING UNIT. Variable selectivity local station T.R.F. receiver. Employs two stages of R.F. amplification feeding into I.I. detector. Long and Medium wave- bands. Guaranteed for Two Years. £8.14.2 inc. P.T. 

CATALOGUE. Our fully illustrated catalogue makes interesting reading. May we send you a copy ? Write today to 

Our range also includes, of course, the 

CONCERT MASTER Amplifier, 
and TRICORNE Speakers' Chambers. 

Phone: WEStern 3350 ait 
AMPLIFIERS 
V (SALES) LTD . 

181, KENSINGTON HIGH ST., LONDON, W.8 

12" 

CONCENTRIC 
DUPLEX 

HIGH FIDELITY REPRODUCER 

-now available in 
magnificent console cabinet 

The 12" Concentric Duplex in this handsome console 
cabinet has aroused great admiration. Even the experts 
applaud its remarkable performance. Vented and felt -lined 
to prevent cabinet resonances, it is designed to give the 
finest possible result from the high fidelity reproducer. 
Measuring 33" x 24" x 15 ", the cabinet is finished in highly 
polished walnut veneer. 
SPECIFICATION: Series Gap magnet of Alcomax 3. Flux: LF Gap, 14,000 gauss; HF Gap, 17,000 gauss - on II" pole. Power handling capacity, 15 watts. Frequency range, 30- 17,000 c.p.s. Fundamental 
bass resonance, 45 c.p.s. 

PRICES : 
Console cabinet complete with 12" 
Concentric Duplex 
12" Concentric Duplex with cross -over network and trans- 
former, C15. 15.0. Without transformer, C14. 14.0. 
10" Concentric Duplex with matching transformer and filter condenser, C7 . 7 .0. Without transformer, £6 .6 .0. 

Leaflet upon request. 

WHITELEY ELECTRICAL RADIO CO. LTD. MANSFIELD NOTTS 
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Constant Impedance Attenuat®r 
A Useful Loudspeaker Control 

By K. G. Britton, M.A, 

THE high -quality enthusiast will certainly 
. sooner or later try- change -over network 

on his loudspeaker system. As is well 

known, this network separates the higher from the 

lower frequencies and feeds them to a separate 
loudspeaker. By this means cross -modulation 
between the upper and lower frequencies is reduced 
and an annoying wobbling of the upper frequencies, 
caused by the Doppler effect, is removed. The 

liveness and intelligibility of the audio signal 

depend to a very great extent upon the care with 

which the upper frequencies are distributed over 

the listening space, and the best results are obtained 
if the higher frequencies are distributed by a 

speaker specially designed for the job. A pressure 
unit loaded with a cellular exponential horn is 

fóund to give very good results indeed. There is 

no doubt that when properly handled the two - 

speaker system gives a substantial improvement. 
Unfortunately, a small difficulty arises which can 

cause much disappointment. We imagine that the 
amplifier is designed to give a level response curve. 

We take the signal from this amplifier and divide 

8 

Fig. r. Normal output 
circuit in theoretical form. 

R2 

ordinary volume control will upset these working 
conditions. We need to design a volume control 
which. whilst it does its job, presents constant 
impedance conditions. Such a device is easy to 

make and is well worth the slight trouble involved. 
In the circuit shown in Fig. 1, R is the impedance 

of the loudspeaker... The effective value of R2 and R 
Rz-R 

in parallel is n' +h ; call this X. 

This, in series with R1, is therefore X+R1. Wo 

can always choose values of the resistances so that 
this total still comes to the proper value R. The 

voltage being fed in between A and B is now 

divided and the fraction appearing across the 

X ; and if we want to know loudspeaker is +R I 
how many decibels the signal has been reduced in 

the speaker we say : dbs = 20 Log X +RI 
To save calculation the following table will give the 
values of the voltage ratios for 2db steps. t- íO211 -- 

l 
56.6 

A 

Fig. 2.-Method of making experimental resistors. 56-6 0.--o. 

it into two portions, each of which we feed to a 

separate loudspeaker. Now if these two speakers 

have not the same conversion efficiency we shall 

get more sound for a given signal from one loud- 

speaker than from the other. This, in effect, puts a 

step right in the middle of our carefully smoothed 
response curve. As the change is discontinuous, 
altering the tone controls will not enable us to put 
it right.. In practice the effect is quite unpleasant, 
and to get the hoped -for results we shall have to 

cut the output from the more efficient speaker 
to restore the balance. The obvious answer is 

to fit a volume control to the more efficient 
loudspeaker, but such a rough- and -ready hnswer 
will not be good enough if we are really keen on 
maintaining the best conditions of working. Both 
the filter of the cross -over network and the output 
stage of the amplifier are designed to work into one 
special impedance and the introduction of an 

dbs reduction 
0 
2 .79 
4 .63 
6 .50 
g .40 

10 .32 

We can also find the values of R1 and R2 from 
the relationships shown above, and we find these 

Fig. 3.- Wiring the 
resistances to a double pole 

switch. 
Speaker voltage 

Input voltage 
1 

are given by 
R1= R(1 -a) 

Ra 
R2 

1 -a 
15 -ohm Units 

As 15 ohms is a very common value for a loud 
speaker impedance, the table below is given, which 
shows the values of resistances required for an 

(Concluded on page 82) 
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STRO ) OSCO [') ES 
Methcds of Designing, Making, and Using Simple Stroboscopes for Checking the Speeds 

of 78 and 33A r.p.m. Gramophone 

THE stroboscope is an old and simple device. 
Like the zipp -fastener, it is obvious enough 
once somebody lias explained it to you. 

The dictionary will tell you that the word is derived 
from the Greek " strobes," to turn, and " skopein," 
to see, so that the whole comes to mean any apparatus for observing rotational or periodic motion by means of a flashing light. 

Basic Principle 
The principle is simple enough. Imagine a cine 

camera photographing a rotating spoked wheel. 
The camera shutter opens, records the position of 
the spokes at one instant, and then closes. Suppose that the next time the shutter opens the spokes 
of the wheel have all moved round exactly one 
place, so that the next photograph taken will look 
exactly the same as the first although each spoke 
has actually moved. If we project such a film 
the wheel will appear perfectly stationary. Now if 
either the wheel or the camera changes its speed 
then the synchronism is broken, and on projection 
of the film the wheel would be shown as moving 
slowly forward or backward. This effect is often 
seen in the cinema. 

There must clearly be some connection between 
the :number of spokes on the wheel, the rate of turning of the wheel, and the frequency at which 
the camera takes pictures. 

Praçtical Uses 
For the experimenter the stroboscope provides 

an accurate but extremely cheap means of checking 
rotational speeds ; for example, disc recorders, 
gramophone turntables, electric motors of all types 
and speeds, and the capstans of tape recorders. 
We need a source of flashing light, accurately 
controlled at a known frequency -this is readily 
provided by an ordinary -incandescent filament 
bulb (clear glass) connected to the A.C. mains 
supply -and a ring of symmetrically- spaced black 
and white marks fixed on the rotating object. 

Under the right conditions successive black 
marks take up the same position at 'each flash of the lamp, and so the ring of marks, like the spoked 
wheel we discussed previously, appears stationary. 
The conditions are given by this equation : 

R = 1 -Ñ t 120 M or, re- arranged, N - ß 
where R is the rotational speed in revolutions per 

minute 
M is the mains frequency in cycles per second 
N is the number of black marks rotating. 

For gramophone use the stroboscope is constructed 
for a certain desired speed, and adjustment is made to the speed, control, or governor, until the black marks remain stationary. Other stroboscopes, 
currently used for examining high -speed machinery, 
involve various means of varying the frequency of the light source itself. A stroboscopic pattern 
designed to appear stationary when rotated at 

Turntables- By K. KEMSEY- BOURNE 

100 r.p.m. under given lighting conditions will Ilso 
appear stationary at 200 or 300 r.p.m. and, in fact, at any multiple speed of 100 r.p.m., although very 
short -flash lamps are needed to make use of this 
effect at very high speeds. 

A Useful Example 
Suppose that we wish to make a stroboscope to 

check a gramophone turntable to run at 33} r.p.m. 
for L.P. discs. Then the formula tells us that the 
number of black marks needed is 

120x50 = 180 
331 

This is very convenient, since the angular spacing 
between successive black and white bands is 
exactly 2° (two degrees). The working would be 
similar for any other desired speed with a known 
mains frequency. 

It is a simple job to mark out the disc required, 
using thin card and a 5in. protractor (see Fig. 1). 
There is no point in making a disc smaller than 
3in. in diameter, as it is difficult both to mark out 
and to use. After sketching in pencil, the black 
spaces are filled in with Indian ink, and the centre hale, which ought to be 0.29in., is cut with a cork - boìer. The centre hole must be rna.de as accurately 
central as possible ; otherwise the stroboseopo will 
swing about on the turntable. 

The table Fig. 3 summarises the details of dise stroboscopes to check different turntable speeds 
under lighting run from various mains frequencies. 
A disc stroboscope should always be used under working conditions; that is, gramophone speed is adjusted with the pickup actually engaged in play- ing a record on the turntable. 

90 Black Bands 2 °Spacin9 
Overall Diameter Immaterial 

Centre Hole 0.29" 

Fig. i.- Laying out a Stroboscope for á :turn- 
table running at 33i r.p.m. under lighting from 

50 cycles mains. 
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Another Method 
Sometimes it'is preferable to have the stroboscope 

bands permanently fixed, or perhaps painted, around 
the edge of the turntable, and this method may be 
more convenient than the cardboard disc technique 
from the point of view of construction. A 

permanent stroboscope is particularly useful on a 
disc recording machine, as it gives a continuous 
check on the speed of the table, and any variation 
is immediately obvious. 

PRACTICAL WIRELESS February, 1951 

to be run at 78 r.p.m. under 50 cycles/second 
lighting needs 77 black bands and 77 white bands, 
the circumference of the turntable is 40.8in., and 
each black or white band is 0.265in. wide. 

A rim stroboscope made by painting with ink 
on drawing paper is good enough to last for a 
few experiments but is not sufficiently rugged to 
be permanent. The paper version will be needed 
in any case to net as a scale for marking the 
turntable edge before painting bands on to the 
edge of the table itself. 

If you want to fit a rim stroboscope on a play- 
back turntable with a rounded or bevelled edge, 
then make a paper version on a strip a little less 
than a quarter of an inch wide and fasten this to 
the table edge, using transparent plastic tape. 

Illumination 
At night ordinary room or workshop lighting, 

other than phase -compensated dual -tube fluorescent 
lamps, will serve. In the daytime a low- wattage 
lamp can be put near the turntable. For permanent 
work, such as on dise recorders fitted with rim 
stroboscopes, the small neon glow -lamps often used 
for pilot lights will be found excellent, since the 
ignition of these lamps is very sharp with each 
reversal of the A.C. mains supply. A neon lamp 
mounted on the motor -board need illuminate only 
a few bands at a time. 

Construction Line Marked 
Out With Required Number 

Of Equal Spaces 

'1 
1 11 

1 

I 

11 
11 

1 1 

Black -In 
Alternate 
Bands 

Strip Length Equals 
Tab /e} Circumference 

Fig. 2. Diagram shows method of constructing 
a stroboscope for the rim of a turntable. 

The construction line AX is marked out with as 

many divisions as there will be bands (black plus 
white). X is the last point marked out. Join X to 

Y, and draw lines parallel to XY through each 
mark on AX. 

The calculation of the number of black bands 
needed is, of course, as given above. First we must 
measure the circumference of the turntable. Then 
we cut a long, narrow strip of paper to fit round 
this circumference, and mark out the paper, either 
by the method illustrated in Fig. 2 (which is good old 

second -form geometry) or by direct division with 

a scale. For example, a 13ín. diameter turntable 

Frequency of mains 
supply .. .. 40 50 60 100 

No. of black bands 
78 r.p.m. .. .. 62 77 92 154 

No. of black bands 
for 333 r.p.m. .., 144 180 216 300 

F g. 3.-Details of stroboscopes for checking 
gramophone turntable speeds, for both old type 
and LP recordings. Values for other conditions 
are calculable by using the formula in the 

text. 

Constant Impedance Attenuator 
(Concluded from page 8o) 

attenuator working in 2db steps down to o10dbs. 
Attenuation in dbs R1ohms s R2 

ohms 
2 56.6 
4 5.6 25.5 
6 7.5 15.0' 
8 9.0 10.0 

10 10.2 7.0 
These figures may be converted to suit any other 
impedance by dividing them by 15 and multiplying 
them by the new impedance. 

Finding these various resistances sometimes 
proves difficult. This is the solution I adopted. 
Obtain a 750 -watt tubular fire element and measure 

its total resistance cold. Fasten one end of the 
wire to a nail and carefully unroll the rest of the 
wire along a corridor. Measure its total length and 
work out the ohms per inch. At a point representing 
10.2 ohms make:a tapping and cut the wise. Make 

a small loop and also one in the end of the rest of 

the wire. Connect these two loops by a short piece 
of twine. Measure off 56.6 ohms on the rest of the 
wire and discard any surplus. Now make tappings 
along the wire as indicated in Fig. 2, and then 
carefully wind the wire back on the former. 

The tappings are wired to a six -way two -pole 
wafer switch to make contacts as shown in Fig. 3. 

You can easily tell by ear which is the best cut 
to use, but a more reliable test is to balance the 
two speakers. It is necessary to feed through 
the amplifier a note equal to the cross -over frequency 
of the system and arrange to switch on alternately 
the bass and the treble speakers. The speaker which 
is off must in each case be replaced by a resistance 
of the right value. It is then quite easy to adjust 
the attenuator so that the same amount of noise 
is heard in the room whichever speaker is operating. 

In conclusion, let it be said that the amount of 

control introduced is very pleasing and the " bite " 
without unpleasant " edge " in reproduction is a 
great help in the endless " Hi -Fi " struggle. 
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YOU CAN DEPEND ON 

COVENTRY 
RADIO 

Component Specialists Since 1925 

For Prompt Delivery, 
Quality and Value. 

Have you had our 25th Birth- 
day Catalogue -6d. Post Paid ! 

189, DUNSTABLE ROAD, 
LUTON, BEDS. 

RADIO UNLIMITED 
ELM ROAD, LONDON, E.17 

6V6, 6K7, 6117, 6J7, 6J5, 6C5, SP41, 6/6 SP61, 1S4. 6B8, 5Z4. Y Y 
6SN7. 6X5, 5134, 6Q7, 6ÁC7. IT4, 1S5, 76 IRS, 3S4, EF39, 6L6M, 807, EL32. 105, 6 
APV4, 25L6, 50L6, 12X8, EF50, EL35, e 
25A6, 6L6G, 12Q7. 9/.. 
" AMPLIOS " 3- Waveband Coil -Pack. Mains or Battery. 40/8 inc. tax, 
AMPLION I.F. Transformers, 188 Pr. 
AMPLION 10 -Range Test Meter, 77/6. 
MONTROSE 7 -Range Test Meter, 42/ -. PUBLICATION No. 95. Radio Data, 1/9. SPEAKER SPECIAL. Bin. P.M. with/ 

` trans. Product of famous manufacturer, 211- 
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T. N. B. RADIO 
166a, ROOKERY ROAD, 

BIRMINGHAM, 21 
VIEWMASTER CONSOLE CHASSIS, 

2 tier, valveholders and screen, etc., 3.51-. 

500+500 CERAMIC TRIMMERS, 11- 

THERMAL DELAY SWITCH, for 
H.T., 316. 

FLEXIBLE COUPLINGS DRIVE up 
to 45 degs. 9d. 

15,000 VITREOUS RES., 10 watt, 6d. 
100 and 2,000 Pps., 31- doz. 

Full range of Radio and Television com- 
ponents stocked. 

C kyway 4svd,n7 
'erg. RADIOGRAM CHASSIS Aft. 

R' 
hat 16.2000,x. 

rA \ pïe'l,L 
Bask vans cost 

Push -pll 6V6s. 
Separota 

POWER 
PACK 
fer 
easy 

f 

lass than r5 
Full home 
constuctor 
design 
in 

FOUR 
lie EASY 

STAGES pelf free 

BRAND NEW VALVES! 
(A) Makers' cartons. (B) Unused and boxed. 

Type A B Type A B 

2Cti .. 4/9 4/3 6K70orGT 5/9 - 2C2 . 4/9 413 6y7T ., 4/9 - LItaOY - 8/- r470T ., 6/9 - 
51: -10 .. .. 618 - 681.70T 5,3 534M .. 6/3 6/9 68K7MorOT .. 5/3 4/9 
6AC7M .. 3/8 6/- 6VGM .. - 6/6 
6114G .. - 6/3 even .. 
6118M .. .. 6/- 5/- 1YeO .. 

,. - 6/3 
tlC4 .. 8/9 8/8 12136 ,. 3/- 2/- 00531 .. .. 4/9 4/3 1.3807M .. - 3/e 6F6í0 .. .. 6/9 6/3 1281(711 - 5/- 0,1514 .. .. 6/8 419 807 . ,. 6/3 - &MGT . 3/9 - EB34 . 2/8 2/- 6R3 ..10 /- 7/9 EC53(RL18) .. - 5/- 633M .. .. - 6/- ETV). el .. - 6/6 
Matching 2/- extra. Ses, for full Ilst of REAL bar- gains Examples: Condensers (i sill. 2,000 s. test, 
3/6. 0.002 mad. mica 5,000 v., 1 /6e Chokes: 25 hy. 
80 mA , 618. 15 by. 60 mA., 4; -. Resistors (rom 22. Condensera from 3d. All liew. Post paid on orders over I5 / -. 
REED & FORD (Mail Order Only), 465, Grosvenor 

Rond, Southport, Lanes. 

spells Quality in 
Tape cold Wire Recording 

Heads, Amplifiers, Tape, etc. 
ORDER YOUR HIGH QUALITY TAPE MECHANISM NOW ! 

Constructor's Envelope : Amplifier Equipment. 
413 Post Free (G.B.) Magnetic Tape Recording," 4th Edition revised and 

enlarged. 7l Post Free (G.B.) 
Write for latest Price List. 

_AIJDIGIIAPII LTD 
Dept. MR6, 74, Great Hampton Street, HOCKLEY, BIRMINGHAM, 18. S460c 

A FREE BOOK 
on Morse Code Training 

There are Candler Morse 
Code Courses for 
Beginners and 

Operators. 
Send for this Free 
" BOOK OF FACTS " 

it gives full details 
concerning all Courses 

THE CANDLER SYSTEM CO. (5.L.0.) 
121, Kingsway, London, W.C.2. 

Candler System Co., Denver, Colorado. U.S.A. 

ELEC'fROLYTICS. -8 +8 mid, 450 v. 2/9 ; 50 mfd. 50 v. w., 1/9 
RESISTOR$(10 watt wirewound). -50 obms to 2,000 ohms, 1/9. 
EXTENSION SPEAKERS. -Brand new ein, speakers in strongly built wooden cabinets, complete with backs, 22/6. 
NEW BOXED VALVES. EL33, PERMS 
X65, EF92, 25L6GT. 10)- ; VP133, 1TL133DD VP4, SP1320, 210 VPT, 210 SPT, PENS2OA 
Y63, 1115, 

154.1 
1L4, 

6K7MS46V6 6Y6. 7/8 6SL7GT, 6SN7GT, 6J5M, 6C5GT. 6J7M, 8/8 also a few EF50's, slightly used, 5 / -. Over 
200 other brand new surplus valves available, including 4 -volt and many scarce types. Ask for quotation. S.A.E. for List or with Enquiries, 

Please add Postage on Orders under £1, 

ELECTRAD RADIO 
64, GT. VICTORIA STREET, BELFAST, 

N. IRELAND 

TELEVISION 
DEMONSTRATION 

of Sets and Components every Friday 8 -10 p.m. 

TELEVISION CIRCUITS FOR THE CONSTRUCTOR 
New Second Edition 1/6 post free 

HAYNES RADIO Ltd. 
Manufacturers of the complete range of Television Recei ring Equipment 

QUEENSWAY, ENFIELD, MIDDLESEX 

Experimenters! Build the 
MATCHBOX RADIO SET With the aid of -our full instructions you can build a complete radio set in a matchbox, using parts purchased from your radio dealer. 

Tuning arrangements include a medium -wave inductor with station selector switch, and a long -wave coil for the B.B.C. Light Programme on 1,500 metres. 
Demodulation is achieved by the use of a non -linear imped- 

ance unit of a new type, giving loud, clear reception. 
This receiver works off a short indoor aerial in many dis- tricts, and being powered entirely by the incoming signal requires no batteries. 
Full step -by -step instructions, working drawings, and theoretical wiring diagram. 

PRICE 3/.. POST FREE. 
JOHN O'BEIRNE (W), 

137, COTHAM BROW, BRISTOL, 6. 
MAIL ORDER ONLY. 
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2 VOLT BATTERY SUPER -HET. 
6 -9 mes. Chassis taken from the 
No. 18 Tx /Rx. Tested ready for 
use. 20/ -. 

New IN34 CRYSTAL DIODES, 5/3 
METERS 4/ in. 0-200 Microam- 
meters, 42/9. M/c 0-300v. 2in., 10,'-. 
0-40v. 7j6. 250 mA. 21 in., 10; -. 

MULTIMETERS. 21i n. Supplied 
as kit with black bakelite case, 6 x 4} 
x 1+in. and resistors for D.C. ranges 
0-3, 0 -30, 0 -150, 0 -3130, 0 -600v. 
and 60mA. Scale also reads OHMS 
0 -5,000 with 11v. battery, 17;'6. 

HEADPHONES and MICRO- 
PHONE set. Packed in wooden 
boxes. Operate with 41v. battery. 
10/- a set. 

New Brown's Moving Reed HEAD- 
PHONES. Best in the world. 6/6. 

AC/DC MOTORS 200 /250v. about 
- h.p. fitted with 21 x +in. grindstone, 
medium or fine, made byNortons.32 / -. 

POWERFUL SMALL MOTORS, 
31 x 21 x 2lin., 24v. AC/DC with 
small gear on spindle. 8/6. 

24v. AC /DC MOTORS 5 x 3in., 
fitted with powerful blower fan. 14/ -. 
M/c MICROPHONES with switch, 
5/6. Matched Transformer, 5'6. 

R.C.A. 100 kc. CRYSTALS. First 
Grade. 25/6. 
TRANSFORMERS 230/24v. 13/6. 

SIGNAL GENERATOR, 200 mes. 
easily converted to 144 mes. band. 
Complete with 6v. vibrator pack, 
in black metal case, 32/ -. 

ARMY CARBON MICROPHONE 
with switch, new and boxed, 4'6. 
Trans. to match, 3/ -. 

ADMIRALTY SLOW - MOTION 
DIALS, 100 -1 with vernier. White 
ivorine dial, 0 -100. Worm driven. 
Beautifully made, new and boxed, 8/6. 
All Carriage Paid. Money back 
Guarantee from - 
THE RADIO & ELECTRICAL 

MART 
2531), Portobello Road, London, 
W.11 'Phone : Park 6026. 

MAGNETIC TAPE 
RECORDING 

RADIO G200 ANNOUNCES 

VALVES. VR150 /30, INSGT, GUI, 25A6. 
1619, 807. 7/6 : 5Z4, 6SK7GT, 6C4, 6 B : VU111. 
5/8 ; 6J5GT;G, 4'6 : 6H6, VR92, VR78, 3/6 ; 

EL3i. 15/6: 6AM6 (0D3), 10/6: VÚ120, 7!6 : 

CV63. CV6, DET20, VR135. VR137. 5'8. 
Twin crystal detectors. 3i6. Crystals and 
cats -whiskers, 9d. 
y.EPP SPREADERS. 6fn. glazed porcelain. 
4'6 doz., 40 for 11 6. 

MAINS TRANSFORMERS. 250 -0 -250 or 
350 -0-350. Both types tapped heater wind- 
ings as follows 6.3v. tapped 4v. 4 amp'. : 

5 volts tapped 4 volts 2 amps. Price 21'-. 

Trade and Overseas enquiries Invited. 

All Components available. Complete 
Mechanism Decks. E.M.I. Tape. Osc. 

Coils. Combined Record -Playback Heads. 
(Low and High impedance). P.M. Erase 

Heads. Motors. Capstan Drives. Spool 

Clutches, etc., etc. Top Plates, (Grey 

Crackle). All parts available separately. 
Radioguide Tape Recording Manuscript, 51 -. 

21d. stamp brings full details. 

BORLAND RADIO ACCESSORIES 

CARLTON TERRACE, PORTSLADE 

SUSSEX 

ARTHER HOILE 
55, Union Street, Maidstone, Kent 

'Phone s 2812. 

The " Fluxite Quins ' at Work. 
" 1 say, where's the fire ? " shouted EE. 

"Right dead ahead ! Can't you see? 
No soldering's right 
Minus good old FLUXITE, 

Now look at our precious T.V. ! " 
See that FLUXITE is always by you 
-in the house- garage- workshop- 
wherever speedy soldering is needed. 
Used for over 40 years in Govern- 
ment works and by leading engineers 
and manufaeturers. Of all ironmongers 
-in tins, 10d., 1/6 and 3/ -. 

The FLUXITE GUN puts FLUXITE 
where you want it by a simple pressure. 
Price 2/6, or filled 3/6. 

FLaXITE. 
SIMPLIFIES ALL SOLDERING 

Write for Book on the Art of " SOFT " 
Soldering and for leaflets on CASE- 
HARDENING STEEL and TEMPERING 
TOOLS wit FLUXITE. Price ld. each. 

FLUXITE Ltd., Dept. 1V.P:, 
Bermondsey Street, London, S.E,1., 

Preciton 
SVALVE 

RADIO 
G R A M M 
CH ASSIS 

16- 30,190- 550,1,0115- 
2,000 metres. Triode 
output stage. Iron 
cored coils. Band 
Pass input circuit. 
Ploodlit Perspex 
Scale. Volume & Tune 
Controle also operate 
for gramo. reproduc- 
tion. Price £12.17.6 
Data sheet on request. 

VELOPME'e10- 
18 Broad Road, 

Willing don, Sussex, 

RADIO COMPONENTS, 
EAST STREET, DARLINGTON 
BASS and TREBLE SEPARATOR. - 
Enables the use of separate speakers for 
bass and treble. Permits adjustment of 
amount of treble relative to bass, and also 
allows speakers of different impedance to 
be used. Kit of parts £1 9 6 
SCRATCH FILTERS. -Give marked re- 
duction of scratch level without serious 
effect on treble response 50 15 0 
VARIABLE SELECTIVITY I.F. TRANS- 
FORMERS. 465 kics. Give 3 degrees of 
selectivity. Per pair £1 0 0 
WHISTLE FILTER.- Completely elimin- 
ates that annoying 9 k,cs inter -station 
whistle. Easily inserted in speaker leads 
and suitable for any impedance 2 to 30 ohms. 
Gives a very sharp, narrow cut, guaranteed 
better than 35 db, with negligible insertion 
loss £1 13 6 

NUFF SAID! 
We think (judging by the vast numbers 
sold) that the majority of Constructors 
must now be fully conscious of the 
remarkable quantity of information, 
data and circuits we give in our " HOME 
CONSTRUCTOR'S HANDBOOK." H you 
haven't had a copy you really are 
missing the best value on the market 
to -day. Send to us NOW for the latest 
issue. price. 1/6. (Worth many times 
this purely introductory price.) 
('OILS. Complete range iron -cored 
coils (as used in " P.W." 9- valuer), 
10-30 m., 16-50 m.. 30 -75 m., 75-200 m.. 
190 -550 m. and 8W -2,000 m. Aer.. H.F. 
and Osc. Single hole fixing. 3/- each. 

30 COIL PACK. L., M., S. Full details 
with all packs. ALIGNED AND 
SEALED in actual receiver. 40/11 inc. 
40 COIL PACK. Similar with r.f. 
stage. ALIGNED AND SEALED in 
receiver. 70/3 inc. _. 

cot TUNING UNIT. waveband -nsi ig of o ed 
pack, iron -cored I.F.T.'s, J.B.2 -gang 
condenser. and 3- colour dial. ALIGNED. 
AND SEALED in a standard 5 -valve 
superhet. receiver. No further adjust- 
ments necessary ! 69'9 inc. 
40 TUNING UNIT. Similar to above 
but with R.F. stage 1 99'6 inc. 
Both units available with J.B. spin - 
wheel tuning assembly at 20/9 extra. 

COMPLETE RANGE I.B. UNITS 
to suit above Coil Packs, including 
latest SL8 Spin -wheel Tuner. 25 - -. 

NEW AND IMPROVED CON- 
STRUCTION SHEETS ! Our latest 
5 valve A.C. Prints are the last word 
in simplicity. No beginner need hesitate 
to build this elegant superhet ! No 
test equipment required whatsoever. 
Etc., Etc., Etc. 
MAIL ORDER DIRECT ONLY FROM : 

RODING LABORATORIES 
(MAIL ORDER DEPT V.F.) 

70, LORD AVENUE. ILFORD. 

RADIOLECTRON 
22, Frances Street, Scunthorpe, Lines 

New Goods Only. 
CONDENSERS. - EICçtyc, 450 V. wkg. 
4 mid., 2/6 : 8, 3/- : 1.,, 4/- : 8-8, 418 ' 8-16. 
5'9 ; 15 -16, 6/3 : 500 v. wkg.. 4 218 ; 8. 

6 /11 ;125X25V, 2 -i--ß; 25X50V 162.3 
: 

50X12V, 
2- ; 50X50V, 2'6 : Tubulars, 500 v. wkg 
up to 03. 10!0. ; .05, llid.: .1, 1'- ; 25. 

1/2 :.5.421 ; 1 mfd., 2;9 ; moulded mica 
up to .0003. 10,d. ; to .002, 1/- :.003, 1/2 . 

005, 1/6 ; .01. 2'6 : Sil. mica. up to 80 pt. 
9d. to 800 pt., 10d. ; to 800 lid. ; to 
4,500. 1/ , 
VOLUME CONTROI.S. -Lg. spols. all 
values, 2/9 ; with SW, 4/6 : with D.P. 
SW, 5/3 ; Midget type. 0, 1 and 2 Meg.. 
4/6 

iire wound, nSW, 1 k. io 80 
with 

k. 5/3 : with SW, 
51e. to 50 k.. 73. 
RESISTORS.- Carbon, all values, 1 watt, 
4d. ; 1 watt. 7d. ; 2 watt. 1i- : Wire wound, 
5 watt, 50 to 2 k., 1/6 ; 3 k. to 50 k., 2/3 : 

10 watt 50 to 2 k., 2/3 ; 20 watt 150 to 2 k., 
2/9 ; Mains Droppers with Ft. and 2 adj. 
taps., .2A, 4/3 :.3A, 4/9 ; Linecord, 3 -way. 
.2A or .3A. 1 /10 yd. Terms : Orders up to 
101- post 4d. ; over Free. List Bd. 
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Programme Pointers 
This Month MAURICE REEVE Deals with Some Recent Programmes 

ONCE again one hears ugly rumours to the 
effect that the clays of the Third Programme 
are numbered. I know not how true they 

are, nor do I know whether smoke is always followed 
by flame. I would only add my voice to those who 
fervently hope they are false, and that at least one 
good thing may be saved from the jaws of the 
Philistine monster. 

The argument that people should not he allowed 
what others have to pay for simply does not, in this 
case, hold good. I have to pay for huge chunks of 
the progranunes which do not appeal to me in the 
smallest degree, chunks of which frequently disturb 
my Sunday afternoon's rest, and from which I 
sometimes cannot escape willy -nilly. At least the 
" Third " is a thing apart and has never obtruded 
itself where not wanted. Just as many of the finest 
B.B.C. productions have been on the " Third "- 
and could not even have been contemplated but for 
it -so are many of the nation's finest manifestations 
only patronised by the few. We can name the 
National and other galleries, symphony concerts 
and opera, Salisbury Cathedral, the Selwortby bird 
sanctuary, and even the British Museum itself- 
these are a few of the many things which the 
majority of the people help support for the minority 
to use. Are they to be scrapped for that reason 

I do not attach the same importance to the 
B.B.C.'s Third Programme as I do to those and 
'similar national treasures, but I do say that most 
of what is beneficial, improving and uplifting, as 
wall as being of the highest entertainment value, 
oomes through on the " Third." Its abolition would 
mean the B.B.C.'s final surrender to the demagogues 
of Hogsnorton and Much - Binding. 

Festival Hall 
G. L. Martin's talk, on the " Third," on London's 

new Royal Festival Concert Hall 
was revealing of what we are being 
let in for by those who simply do 
not understand the gravamen of 
the problem. And that Queen's 
Hall could have been rebuilt for 
something like a quarter of what 
the South Bank monster is taking 
is -well, just one of those things. 
I was very amused at Mr. Martin's 
reference to having taken the advice 
and information "of musicians and 
members of orchestras " ! Also, of 
the " musicians' quarters." It 
sounded like a new version of the 
" officers and soldiers " distinction, 
which has caused such untold 
embarrassment to the former. 

The Universe 
I listened to one of Mr. Fred 

Hoyle's talks in his series, " The 
Nature of the Universe." I was 
interested because I had heard Mr. 
Hoyle's praises sung on all sides. 
They aro not undeserved. He 

is an excellent broadcaster who could easily join 
the Walford Davies -J. H. Middleton class. I know 
nothing of his subject so will refrain from touching 
on the matter of the talks. 

Unquestionably, the finest and most important 
production to emanate from the 13.B.C's theatrical 
department since the last issue of this magazine, 
and for a considerable while before, was that of 
the late Bernard Shaw's masterpiece, " St. Joan," 
which was given, first of all, in the World Theatre 
series on September 18th, and repeated in a divided 
form on the two following Sundays. I thought it 
was excellent in every way. 

The fact that producer Peter Watts and all 
concerned were handling one of the finest plays 
in the language, instead of an " adaptation for 
broadcasting " or a play " specially written for 
broadcasting," only adds to their achievement. 
For, surely, Mr. Shaw was, unwittingly though 
it may be, easily the finest of all " script 
writers. ' The beautifully terse and concise 
language not only flows along, asin t het heatre, 
but " comes over " to perfection : every great 
moment of the immortal story so packed with 
drama and charged with destiny, the absorbing 
religious, moral and political discussions, and the 
Shavian cracks and jokes -all might have been 
specially written for broadcasting, so perfectly 
timed, balanced and generally presented are they. 
And, whilst with Shakespeare and all the finest 
" scripts " the absence of the characters and of the 
scenery is in no way a drawback, it would be a 
fiasco on television. 

At first I didn't think I was going to like Miss Joan 
Hart in the name part. She didn't quite seem to 
hit it off on the Domremy farm amongst the 
chickens and the soldiers. There didn't seem to he 
quite the perfect combination of the guilelessness 

PROFESSOR BOFFIN 

" Of course, one expects some teething troubles." 
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beating. Wales in the first match ever to be played 
and unsophistication inseparable from a rustic 
fifteenth- century girl of seventeen or eighteen 
and the portentous destiny already within her, 
and which had even then, of course, begun to work. 
And I can never quite get used to the Lancashire 
dialect, though I admit it is far preferable to what 
would be a wholly imaginative broken English - 
cum- French peasant patois. But Miss Hart did 
the great climax and the scenes leading up to it 
full justice. 

Space alone precludes adequate descriptions, on 
their merits, of Wyndham Goldie (Earl of Warwick), 
the Dauphin -John Wyse ; de la Tremvuille- 
Felix Felton ; Dunois-Michael Hordern ; de 

Stogumber- Richard Williams, and many others. 

Young Mrs. Barrington 
I am in disagreement with those critics who 

doubted the wisdom of putting on a play like 
" Young Mrs. Barrington " (Saturday Night 
Theatre) five years after the war, and, as they 
suggested, unnecessarily reviving unhappy memories 
of the marital disputes and difficulties which took 
place when some husbands -and wives -returned 
from the war. The problem -very well dealt with 
in this play and excellently handled in this 
presentation -of the young man whose experience 
of or desire for domestic peace and quiet have been 

completely shattered by the strained, adventurous 
and hazardous experiences of war is interesting 
and important. Why avoid it, then ? If we are 
to wait till another war before debating it, then we 

will all sincerely hope it is never debated again. 
But this would be a great shame in view of the 
rubbish which forms the basis of so many plays. 
Warren Chetham Strode wrote a fine play here, 
and Elsa Partner, as the young Mrs. B., and all her 
colleagues in the cast, very convincing. 

at Twickenham, revive the most pleasant memories. 
Retailed by participators, I hope they will long 
continue. 

Reference to Sunday mornings reminds me that 
at least one item mentions changing its time " in 
response to numerous requests." Well, what's 
sauce for the goose will certainly be poison to the 
gander in this case. If it gains new admirers by 
changing its time, it may, perforce, lose one very 
loyal one. I cannot say for certain, yet. 

At the time of writing. most of the regular 
weekly features have returned from their annual 
visit to the dyer's and cleaner's and are reappearing 
for a further run -except the unlamented, by me, 
" Twenty Questions " and " Much -Binding." 
I have not yet been able to hear the new Ted 
Kavanagh show, " The Great Gilhooly." 

Granados 
That very fine and deservedly popular pianist, 

Moiseiwitsch, gave a lovely performance of 

Schumann's bewitching " Kreisleriana," a horribly - 
neglected work, and one which nearly always has to 

stand aside for the more "popular " of the Schumann 
classics. But I was disappointed in the Granados 
programme given by the B.B.C. Opera Orchestra 
under Stanford Robinson, and assisted by Conchita 
Badia d'Agusta- soprano -and Iris Loveridge- 
pianist. 

This loveliest of Spanish music must be very 
difficult to handle, and to make a programme of it 
in this way, as one does with Mozart, Beethoven 
or Wagner, seemed the very worst. Also, the 
examples given of the twelve Spanish Dances - 
piano miniatures -lost all their piquancy and charm 
in the heavy orchestral versions. The Goyescas 
is some of the loveliest music ever penned, and it 
was good to hear the ravishing " La Maja in its 

original song form. Miss Loveridge played two 

numbers with considerable technical fluency, but 
with unwanted rigidity of rhythm. They are 

enormously difficult pieces. 

" I Was There " 
The Sunday morning series " I Was There " is 

an attractive collection of the less shattering typo 

of event which forms memorable landmarks in our 

nostalgic memories. Things like Jack Hobbs 
breakin Grace's record at Taunton, or England 

Dreadful ! 

" In Town To -night " and " Music Hall " are as 
dreadful as ever. I can see no possible excuse for 
dishing up some of the stuff that is inflicted on us 
in these two programmes. I protest against 
Mr. Bryan Johnston being included as " one of the 
interesting people who have come by land, sea and 
air, to be In Town To -night " ! As a matter of 
fact, his duties in connection with this feature, 
take him out of town as often as they keep him 
in it. And, in any case, he doesn't come by land, 
sea or air fo be with us on Saturday evenings, 
but, if not actually a resident of London, for a 
wager, comes in to town in a car from Buckingham- 
shire, Surrey, or somewhere similar. Mr. Johnston 
is a charming young man and an excellent cricket 
commentator to boot, but as the B.B.C.'s Mr. 

Pickwick, having weekly spills on the ice, 
immersions in tho- bath, or what you will, I confess 
I do not like him quite so well. 

Workers' Playtime 
In a recent " Have a Go," Wilfred Pickles put his 

well -known question to a lady : " Is there anything 
you particularly dislike (luv) ? " The answer was 
immediate and emphatic : " I cannot abide 
' Workers' Playtime.' " Madam, though unknown 
to me, allow me to say you are a lady after my own 
heart. 

The trees and the grass were green " was one 
of the more profound lines from Frank Gihlard's 
entertaining programme " Just Across the Water." 

BUILDING THE 
"PRACTICAL WIRELESS" RECEIVER 

A large number of readers, unable to obtain back numbers 

of the issues containing the series of articles on the con- 

struction of the "Practical Wireless " receiver, have asked 

us to reprint these articles in book form. This has now been 

done, and copies may be obtained from or through any 
newsagent, or for 3s. 9d. by post from us. 

Orders should be addressed to The Publisher, Book. 
Dept.. George Newnes, Ltd., Tower House, Southampton 
Street, Strand, W.C.2. Printed on good quality paper, 
this 32 -page book gives complete stage -by -stage instructio s 

for the construction of this highly efficient 18 -valve television 

receiver, which received so many favourable comments 

when it was exhibited on our stand at the recent Radio 

Show at Birmingham. 
In order to secure a copy of this limited edition readers 

should place their orders without delay. 
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if yours 
is a (rare) 
VALVE 
Problem 

take for instance, 
1,F9 - we always 
have a few of most 
ritieal types. But 

send us all your 
requirements - and 
order C.O.D. Lists 
are FREE. 

OBSOLETE.- DK1, 
DAC1, DEL DL2 can 
now be replaced with 
equivalent valves and 
ready -to- plug -In adap- 
t ors. 

IIOWV TO REPLACE DIFFICULT 
VALVE TYPES. 6B5, 6F5, 6N6, 6P8, 6U5/ 
6G5. 12A7, 12F5, 1 2Z3, 15D1, 25A7, 32L7, 36. 
39/44, 41, 45, 47, 50L6, 70L7, 84;624, etc. We 
can help you here, too. 

HIVAC, XSG, XW, XE. XD, XL, XLO, XP, 
XY and holders. Please enquire for any 
valve. We are fully stocked and well 
assorted. Lists sent. 

" DEMOBBED VALVES." Service 
valves and their commercial equivalents. 
2/8, post free. 

BOOKS on every aspect of Radio in stock. 
We shall be pleased to send special list. 
Valve equivalent charts with quick refer- 
ence. Index, 2,8, post free. 

EX -W.D.' CHASSIS with brand new 
valves IR5, 1S4, 1S5, 1T4 and 
circuit diagram, showing how this 
can be converted to a very ex- 
cellent Personal Portable. Cost 1/- 

SERVICE SHEETS. -The one , 
you require on FREE loan if V 
you buy one dozen assorted at 

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

THE "Q MAX" CHASSIS PUNCIL- 
fIn., 'In., 96 ea.. key 9,1. ; din.. 10'6 : lin., llin., 11ín., 1íín., 1216 ea., key L- ; llin,. 151- : 2- 3,/32ín., 25/ -, key 1/- ; lin. 
sq., 19/6, key 1 / -. 

Smallest (and 
b e) CRYSTAL. 
RADIO SET 

only 17/9 
' Crystal Set Con- 

struction " for 9 
models, only L'3. 

American 
LOW PRICED 

Electric Paint Sprayer 
Just plug in and spray. Com- 
plete unit, no extras to buy. 
Works off any 200 -250v, (A.C. 
only) light socket or plug 
point, Easier than a brush 
and three ti mes as quick. Ex- tra nozzle discs supplied free. 

PIFCO. all -in -one RADIO- 
METER, A.C. and D.C., plus 1/- 
postage. 

25/- 
Kindly mark envelope (P.W,), 

DUKE & CO. 
1LT. BATTERIES, -516, 150 volt guaran- teed minimum. Tapped 21 -90,* 1y L.T. All - Dry. All tested before despatch, Post 1'6. SPEAKERS, -2l in- including midget trans. 
16/6. New but slightly damaged, 12/6. 
51n. less trans., 10 / -. 51n. with, 12/6. 6in. with, 15/6. 8ín., 14/8. loin., 19/6. 121n., 
35/6. 61n. Eliptical, 19/6. All new, 
CHOKES. -10 Henry, 80 mill., 250 ohms., 
9/ -. 10 Henry, 100 mill 300 ohms., 9,6. Also well known make. Midget, 10 Henry, 
50 mill 300 ohms 11- each. 
VALVES. -From 2/6, 6J5GT, SP41, EA50, 
EB34, 6H6, valve SP61, 3/6. Valves at 5'9, 6N7, 6V6, I2A6, 6Q7, 6K8, IRS, IA5, TH233, 
VP133, HL133DD, PEN383, 6K7GT and many more on our list. 
EXTENSION SPEAKER. New 51n. in cabinet, only 14/6. FREE OFFER of 'phones, with No. 18 Superhet receiver, Short Wave complete and working. Frequency range easily changed ILF.4651. To clear, 1716, instructions and drawings included. 
WALKIE- TALKIE:, -A few left only at 
17/6. Only one valve (ATP4) and switch (send- receive) short. FREE set of drawings supplied with each one. 
DOMESTIC RADIO KIT -In hakelite cabinet, 4 valve T.R.F. Universal or A.C. for only £4 15 6. Ur in ivory cabinet, 6,- extra, Assembled 30 ;- extra, New and improved circuits included. 
('AR SI'OT LIGHTS and Head lamps. Ex L.P.T,B., only 7 ;6 each. DUNL(IPILIÁ).- Supplies still available, sizes 32in. x 1:iln. x 21n. flat and Min. x Olin. 
x Sin. wedge, 128. plus post. MOTOR BLOWERS.-1,3 h.p. easily re- wound from 110v. to 230v. A.C. Or will work from transformer or resistance. Forge type blower 3t in dia., outlet. Motor is 2,850 to 
3,150 r.p. m. ; in. spindle, to clear 50 / -. car. ex t. T.V. LENSES. 50 / -or " Filter " filled 55, -. Sin., 9in,, or Min. only. SUPER - PRO- IIAMVII!ItLUND, - Com- plete with power tack and speaker, En- quiries invited. w 
Money back guarantee if not satisfied, Cash With Order, please, and allow sufficient for postage or care., stamps ONLY for list. 
219, ILFORD LANE, ILFORD, ESSEX 

ILFord 0295. 

MIDLAND INSTRUMENT CO. 
For Govt. Surplus Stock, etc. 

TELEPHONE SETS, consist of 2 combined telephones and microphones, 25ft. twin connecting flex, provides perfect 2 -way communication, self -energised, no battery required, complete ready for use, new, boxed. 
7(8. post 7d. AMPLIFIER l'NITS TYPE 
165, include 5 valves, VT52 (3), VR56 (2). 
5 various input. output and intervalve transformers, v- control, resistors and condensers, etc., chassis mounted with side protection frame, bargain. 15/ -, post 1:6. RECEIVERS, Admiralty Pattern W4790B, contain 10 valves, SP61 (6), EA50 (2). VR137 and EFM, oscillator, R.F., aerial tuner and v- controls, power supply required 
250 v. and 6.'3 v., an ideal 11 -metre receiver easily converted for television, in smart grey cases size 12in. x Olin, x 7in., new unused, bargain, 35/ -, carriage 5/ -. CRYS'T'AL RECTIFIERS, CV -102. new in lead capsules, by far the most efficient permanent crystal set detector, 3/6, post 3d. UNITS, consist of a 10 -H 80 -mMA, smooth- ing choke, 400 plus 41E -ohm 2 -make relay. twin selenium rectifier, 30 -mfd. 450 v. d.c. electrolytic rends., 4- section suppressor in metal case, part value is 12,6, our price the unit, new, unused, 5' -, post 1/3. BAT- TERIES, L.T. plus H.T. (RM. type). fully guaranteed by us, 94 v. H.T. plus 1.3 v. L.T.. metal cased, size 81in. x 31in. x 21ín.. brand new, wrapped, 3/6, post 1 / -. MOTORS, fitted enclosed centrifugal fan blower. 
24 v. A.C..D,C or down to 12 v. with less effect, new, unused, 76, post 10d. MOTOR GENERATORS TYPE 34, 3- commutator 
P.M. field, input 24 v. at 1.7 amp., output 
200 v. at 30 -MA. and 6.3 v- at 2 amp., new unused, 5/ -, post 1/6. HEADPHONES, balanced armature, high resistance, the most sensitive phones you can buy, ideal for crystal sets, new, boxed, 7/6, post 10d., moving -coil headphones new, boxed, 5/ -. post 10d. SWITCHES, very superior double - 
pole double -throw knife switches, ebonite base mounted, ideal for heavy current. L.T. operation, easily worth 10 /6, our price 
new, boxed, 2/6, post 7d. 

Send s.a,e, for our current 20 -page lists. 
MOORPOOL CIRCLE, BIRMIN &HAM, 17 

Tei, : HARborne.1308 or 2631. 
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Save 
Money 
by using components. ail:' 

apparatus of 

PROVED 
RELIABILITY 
Second -hand and ex- Government 
material may appear beguilingly 
cheap -but ultimately you will 
realise it pays best to buy new and 
guaranteed stock. Everything 
sold by Webb's is backed by our 

Guarantee of 
Satisfaction 

A good picture of Webb's 
unrivalled variety of stock' is 

given in 

WEBB'S 
CATALOGUE 
40 large pages, fully illustrated 
and packed with information 

xod. post free 
You can order with confidence 
by post in the knowledge that 
your requirements will receive 
careful and prompt attention. 

S 
14, SOHO ST., OXFORD ST., 

LONDON, W.I. 
Telephone : GERrard 2089 

Hours : 9 -5.30, Sots. 9-I. 
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LYONS RADIO LTD. 
3, GOLDHAW K ROAD, Dept. M.P 
SHEPHERDS BUSH, LONDON, W.12 

Telephone : SHEpherds Bush 1729 

ARTIFICIAL AERIALS TYPE 21. 
Designed for use with 1154, TR1196, TR9 
series, etc., and easily adaptable for use 
with other Tx's. For medium and high 
frequencies up to 100 watts loading at 5, 
10 and 20 ohms for capacitances of 250, 150, 
100 or 50 pfd. There are 4 Muirhead mica 
condensers fitted (300, 250, 150 and 100 pfd.) 
which alone should prove invaluable for 
those contemplating construction of 
capacitance measuring equipment. 
Assembled in a neat metal case 81 x 7 x 61ín 
In brand new condition in maker's carton 
complete with ballast lamp. PRICE 18/6, 
post 1/6. 

RECEIVERS TYPE R.1155. Now one of 
the best known and most popular of ex -Gov. 
Receivers. Frequency range includes 20, 
40 and 80 metre Ham bands long and medium 
wave transmissions. Power requirements 
approx. 220v. D.C. at 60 inA. and 6.3 v. at 
3 A. In new unused condition and tested 
before despatch. PRICE £11.10.0. In used 
condition, PRICE £8.10.0. Carriage 7!6, 
either condition. 
POWER PACK /OUTPUT STAGE. A 
unit to operate the R.1155 direct from A.C. 
mains and to provide for speaker output. 
Assembled in an enclosed ventilated metal 
case 10 x 61 x 5UUns. Employs 5Z4 rectifier 
and 6V6 output valves. Fitted with all 
leads and plugs clearly marked for 
immediate use. PRICE £5.7.6, carriage 2/6. 

SPECIAL OFFER. R.2155 in new unused 
condition, together with P.P.iO.P.- Stge., 
£15.15.0. or with Receiver in used con- 
dition. £13.10.0. Carriage either condition, 

THROAT MICROPHONES. Brand new 
and boxed. PRICE 2'6, post 6d. 

MICROPHONE TRANSFORMERS. Ratio 
approx. 85 : 1. PRICE 26, post 6d. 

For high and low volta¢= 
testing : -1 /3) and 1071837 
volts A.C. or D.C. New 
popular mole' for 167'40) 
volts A.C. or D.C., 1218. 

Write 'or interestin 
leaflet 29F. 

RU.N.BAKf74'7a4ANCHESTE R 

06 P_41,47011.ti 
NONE 

OFFEit 
* ('OILS. -A complete range of high O 

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 
for the Practical Wireless 9 -valve 
All -wave Superhet. 31- each 
MODEL 40 Coil Pack -superhet park 
with R.F. stage, aligned. 70/3 inc. 
MODEL 30 TUNING UNIT, consist - 
ing of 30 Coil Pack, pair of " M.M." 
1.F. 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. 996 inc. 
GRAMOPHONE MOTORS, com- 
plete range available by all leading 
manufacturers from £5'3,6Inc. 
RECORD ('HANGERS. Collaro 
R.C. 500 automatic record changers, 
810/15/- : Plessey auto changer, 
plays loin. and 12ín. records mixed. 
"18i6'ß_ 
PICKUPS. B.T.H. magnetic, £2. 
B.T.H. pezolectric, £31219. Goldring 
model 100, £1/16i2 ; Model 122, 
lightweigh £1/1012 ; Model Royal 
lightweight, £1110'4. 
FREE. Home C'onstructor's Hand- 
book, contl.ining 11 tested circuits 
forwarded ree with orders of 201 - 
or more, or obtainable for 1/6 from: 

SUPACOILS MAIL ORDER OFFICE 
98, Greenway Avenue, London. E.17 

* 
* 

* 

* 

THE 

BRITISH NATIONAL 
RADIO SCHOOL 

ESTD. 1940 

To get into the B.N.1t.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) Exam- 
ination Courses, also what we 

sincerely believe to be the best 
RADAR Course ever written. 

STUDIES DIRECTOR 

BRITISH NATIONAL RADIO SCHOOL 

66, ADDISCOMBE ROAD, CROYDON 

Phone: Addiscombe 3341 

WALTON'S 

"Could hardly fail to please 
even the 

greatest enthusiast of 
high fidelity reproduction," 

says C. S. NEALE, in 
" DISC," Autumn, 1949, reporting on the 

OF 

WOLVERHAMPTON 
Have you received a copy of our New 
Year Bulletin ? If not, why not send a S.A.E. 
to -day. You will be amazed at the value 
we offer. Here are a few examples : Valves, 
thousands in stock, all boxed from 116 each. 
5NPI Cathode Ray Tubes, Brand New, in 
makers' boxes, 301 -, post I1 -. 931 A Photo 
Electric Cell Units, 201- each, post 6d. 
455 KC Crystal Filter Unit in case, 101 - 

each, post 3d. 1196 Receivers; less valves, 
716 each, post II -. 2 Valve Mine Detector 
Amplifier Panels, 316 each, post II -, U.H.F. 
Transmitter- Receiver with all valves, 
7916. Carr. Free. Steel Masts. 22ft. in 4 
sections, 201 -, Carr., 316. Multi Ratio 
Mains Transformer 230 volt input. A large 
range of outputs from 6, 12, 50, 115, etc., 
can be obtained. Full instructions given. 
Ideal for small Motors, Chargers, etc., 1216 

each, post II -. Boxes of assorted screws, 
nuts, washers, etc. O -ba to 8 -ba up to 2lbs. 
in weight and approx. 1,000 different items, 
316 per box, post 6d. Ni -fe Accumulators, 
Brand New, but store soiled externally, 15 

amp. hr. cap., 1216 each, post II- ; 3 for 
301 -, Carr., 216. 12 for f5 Carr. Free. 
Turns Counter, made by Veeder 0 -999 in 
steps of 1/10. Price 51 -, each, post 6d. 

WALTON'S WIRELESS STORES 

Mail Orders : 

203, STAVELEY RD., WOLVERHAMPTON 
Callers only : 

48, STAFFORD ST., WOLVERHAMPTON 
See our Window display at Stafford Street. 
We consider it to be second to none in the 

provinces. 

GOLDRING 
HEADMASTER 

Hyper Fidelity Pickup 
With a resonance -free response into 

supersonic frequencies, absent of " inner - 
groove distortion," light weight and 
interchangeable heads for the lowest 
surface noise on ALL records, the 
HEADMASTER is the first step towards 
the goal of PERFECT REPRODUCTION. 
GOLDRING JUNIOR HEADMASTER 
PICKUP -Arm with two heads, £3.3s. 
including Purchase Tax. 

GOLDRING HEADMASTER PICKUP 
-Arm, three heads, transformer. and 
tonaliser bass and treble equaliser. (6.10.6, 
including Purchase Tax. 

Full technical information from 

ERWIN SCHARF 
49 -Sia, De Beauvoir Road, London, N.I. 

Clissold 3434 -5 -6. 

Mains T. ansformers 
UPRIGHT - DROP 
THROUGH AS 

ILLUSTRATED. 
TWO Type; Only. 

Guaranteed. 
No. 1: 250- 0- 250v., 80 
inA.. 0- 4- 6.1v.. 5 amp. 
0- 4 -5v., 2 amp. No. 2: 
Same, but 350v. Both 
14/6, post l!- for i to 3 

HILLFIELDS RADIO. 
8. Ilu/nham Read. 
Whitley, Coventry. 

NOW AVAILABLE 

GERMANIUM 
CRYSTAL DIODES 

LATEST, SMALLEST, 
SUPREME CRYSTAL DETECTOR. 

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

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

available. 
CRYSTAL VALVE or DIODE 

Size ,'in. x 'in., 3/6 each. Post 20d. 
Fixing Brackets, 3d. extra. 

CRYSTAL SET 
Incorporating Crystal Valve 
Adjustable Iron -cored Coil 

Reception Guaranteed 
Polished wood cabinet, 151- post 9d. 

Send S.A.E. for lists of copper wires, 
screws, nuts, paxolin tubes, ebonite, 

tufnol rod and panels, etc. 
Copper wires, 14 s.w.g.-48 s.w.g., in 

stock. 

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

4 
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accept the únpetlance reading as 
2 n fC 

This 

being so, I was faced with the choice of either 
calculating points of Z (apparent) v. capacity, 
and plotting the graph ; or making the same 
calculations and marking the points on the meter 
scale. It was decided to mark in the values for 
capacity only, for the two scales, as one seldom 
needs to measure inductances ; this made four 
scales. 

Finally, I must correct your correspondent's 
ideas on the D.C. resistances of chokes. A good 
make of IO H choke may have a D.C. resistance 
as low as 75 ohms. Certainly, the most inferior 
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The Editor does not necessarily agree with the opinions expressed by his correspondents. All letters must be accompanied by the naine and address of the sender (not necessarily for publication). 

" Impedance Meter" 
SIR, -With reference to the letter from C. P. 

Scott -Malden, appearing in the September - 
October issue, it was not intended that the " Ohms 
calibration should be used for capacitance and 
inductance, and your correspondent's reference to 
the inaccuracy of the Impedance Meter would 
only he justified had he not overlooked the para- 
graph, " ... inductance or capacity may be estab- 
lished at once from a graph." It was left to the 
reader to construct this graph. 

As a point of interest, reference to a number 
of manufacturers' catalogues shows that a normal 
D.C. resistance for a 10 Henry choke lies between 
250 and 350 ohms. On this basis, error in measur- 
ing a 10 H 350 ohm choke would be only 0.67 per 
cent. 

To obviate continuous use of the graph, selected 
markings, say, 

Range A .001 .005 .01 .02 .0.5 eF. 
Range B .1 .25 .5 1.0 2.0 4. Oaf'. 

could be transferred to the meter scale. Inductance 
measurements, being less frequent, can be made 
with the aid of the graph. -T. HATTON, Surrey. 

SIR, -May I comment on the letter from C. P. 
Scott- Malden appearing in the September - 

October issue of PRACTICAL WIRELESS. With 
reference to the first point, he does not indicate 
the extent of the possible error, but, by comparison 
with a large number of 5 per cent. resistors, the 
inaccuracy would appear to be well within .5 per 
cent. everywhere. 

When measuring condensers, of course, the total 
impedance becomes complex, and it is wrong to 

component available should net exceed 750 ohms. If it did, the D.C. regulation available would be 
very poor. -D. VINCENT (S.W.19). 

" Programme Pointers " 
SIR, -With reference to '' Programme Pointers " 

in the September- October PRACTICAL WinE- 
Lrss, may I suggest that if we must have a dramatic 
critic he vhould stick to facts ? 

Mr. Reeve's description of the plot and characters 
in " A Play for Ronnie " is completely wrong ; 
one cari only assume he missed the beginning and 
end and did not pay much attention to tho rest.. 

1 will leave it to Mr. Reeve to cast his memory 
back and see if he can remember the play a little 
more clearly. -T. P. LY\OTT (Abingdon). 

[In ne/ notice of the play, ".4 Play for Ronnie," I never so much as hinted at the plot or the story, 
but confined my remarks solely to one of the charac. 
tars, a servant, who, being late of the A.T.S. -as it 
was then .styled -clicked her heels cowl saluted her 
master or mistress each time they summoned her for 
their orders. 

I remember the story/ of the play mite arch, bail 'lo 
not propose to remind .11r. Lynott of its detail.'. 

Like most critics, I presume, I make careful notes 
of the points in the features I listen to which I intend 
commenting on in m,7 article. I made no " slip-up" 
on the present occasion. -M. REEVE.] 

SIR,- Having my PRACTTCÁI. WIRELESS at hand 
for the January issue the letter entitled " Pro- 

gramme Pointers " was very interesting. The 
correspondent seems to forget that. Maurice Reeve isn't the only person who makes mistakes, and, after 
all, who worries about who wrote the tune of " Music in Miniature " ? 7'o my mind, Maurice 
Reeve's page is very interesting and true. After 
all, half the radio programmes are not worth 
listening to. How many men want to hear 
" Woman's Hour," " Mrs. Dale's Diary " and 
symphony concerts. Maybe your correspondent 
has the wireless on all day for company in the 
home. -F. A. SAVORY (Shillingstone). 

Training Service Engineers 

SIR, -I received PRACTICAL WIRELESS, January, 
1951, to -day, and I note with disgust D. F. G. 

Smyth (Loughborough) staté 'that bnildet- ' 
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labourers wages are £6 per week. I have been work- 
ing on the building for 16 months since my release 
from the R.A.F. Present rate of pay for labourers is 

2s. 4d. per hour, flat union rate. All firms 
under the Master Builders' Federation are working 
a 44 -hour week six weeks before and six weeks 
after Christmas, which makes my wages £5 4s. 6d., 
le,s 4s. 11d. insurance, total cash £4 19s. 7d. During 
the rest of the year we are able to work 46} hours, 
which gives us 5s. 111(1. more. Less wet weather 
time. 

Another point is that when employed in Hailsham 
the rate is 2s. 4d. hour. -R. F. Hunsox (Stone 
Cross). 

SIR, -I have read your Editorial in the September - 
October issue and I can only say that while a 

higher standard of technical knowledge may be a 
necessity in the servicing trade, a far greater necessity 
is for the integrity which you mention, but have no 
suggestion to offer for a remedy. 

To state my point fairly I should start off by 
saying that I come under the heading of a "dabbler." 
(I have several years of study behind me and a 
fair amount of practical experience in constructing 
and repairing.) I have not yet taken any exam. 
In other words, I am unqualified -but I have the 
integrity -which means that if I take on a job 
and it can be done at a reasonable cost, it gets 
done and I guarantee it. The significant point 
of this is that I rarely do any repairs which have 
not already been . " done " by a well -established 
firm. Sometimes they have done the job several 
times within a short period and charged liberally 
each time ; it is certainly true that many of the 
shops can't tackle anything more difficult than a 
dud valve. A couple of instances will prove the 
standard of integrity of some local establishments. 
A 1939 A.C. /D.C. superhet. was sent in for repair, 
reproduction being rather weak and like sandpaper. 
After several weeks the owner, having called at 
the shop and been told it wasn't finished on earlier 
occasions, demanded that the set he returned 
as soon as possible. They handed it to him imme- 
diately (untouched) and charged him £2 for the 
" job." This man was a farmer and the loud- 
speaker cover being slack had allowed a couple of 
pieces of chaff to enter. Needless to say, I charged 
less for fitting a dustproof speaker than they did 
for doing nothing. 

Another happy set owner had been plagued 
by the constant recurrence of oscillation and hum ; 

at one establishment after another they fitted fresh 
smooth hut- condensers, thereby curing it tempo- 
rarily ; had not one of them time to find out why ? 

I found the voltage was too high, through using the 
wrong mains tapping on the mains transformer. 
Does it need technical qualifications and unions 
to find these faults ? Why do so many estAlish- 
ments which have sales departments refuse to 
repair any set which isn't of the latest design or 

post -1939 ? By all means try to persuade customers 
to invest in a modern set, but this intimidation 
policy is hardly fair, especially in the circumstances, 
when we have a national drive for economy. 
There are many to -day who have a set on the table 
which doesn't work (and they can't afford to buy 
a new one) or who, having had rough treatment, 
fly' into the arms of the rediffusion services. (1 

know, I.- worlk- fvpaane.) - ._ 

A radio set only becomes cheaper than a rediffusion 
speaker rental if it goes for 10 years without more 
than once being in for repair. Most sets to -day 
are capable of that standard, but how many of the 
repairers can make a good job first time ? " Get 
it off the bench " seems to be the watchword ; 
" speed brings returns " is misinterpreted, and the 
old cobbler's sad lament, " The better my work 
the less my pay," seems to be believed by the 
short -sighted, who can't see where the 200,000+ 
rediffusion listeners on Merseyside alone came from ; 

they aren't all in areas of strong electrical inter- 
ference. 

I hopo to qualify before very long but that's 
beside the point. -BERNARD F. APPLETON (St. 
Helens). 

Strange Fault 

Shave acquired an R1155 ex- R.A.F. 
communication receiver and have built a 

power supply for the sot to be used off D.C. mains. 

This meant connecting all heaters of the valves 
in series and taking heater L.T. off the mains 
via a suitably- tapped variable mains dropper. 
Input to heaters is taken to pin 3 of power plug 
and the terminal of the last valve heater is con- 

nected to pin 8 (the -ve H.T.). 
When the set is switched on two valve heaters 

do not burn (both valves are Osram Marconi 
DL63). Yet all other valve heaters light up 
despite the fact that the heaters are connected in 
series. 

When the heaters of the DL63s were tested on a 
4 -cell torch battery they burned satisfactory 
and yet they would not light when fitted in the 
set. 

Places of valves were now exchanged and vi her- 
ever the DL63s were put they did not light, while 
all other valves worked normally. Finally, the 
heater connections of the DL63 were cut out, 
the remaining valve heaters being joined in series. 
The DL63 heaters were connected to torchlight 
batteries and the set then worked perfectly. 

Could anybody tell me why the BL63 heaters 
will not burn when placed in their sockets, L.T. 
being supplied as explained, or what can be done 
to bring these temperamental valves to reason ? 

The functions of the two valves are: 

1. Det. A.F. amplifier. 

2. A.V.C. B.F.O. 

Please address all letters to Baron Gaston S. 

Caruann, ego North London Blood Transfusion 
Depot, Shaftesbury Avenue, New Barnet, Herts. 

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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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., A.M.I.E.E., City 
and Guilds Final Radio, P.M.G. Radio Amateurs, Exams., 
Matric., London B.Sc. (Eng.), 
A . M .1. 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 

150,003 SUCCESSES. -_.. 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148, HOLBORN 

LONDON, E.C.I. 

Superb Bargains 
HAND MAGNETO GENERATORS.- 
P.M. Steel Magnet wound armature driven 
by gearing in handle, output approx. 75v. 
25 mA., open type, 816, post 116. Larger 
model, 4- magnet type in hardwood box 
with external terminals, 1016, post 21 -. 
MAGNETS.-Swift Levick S.L.S. 36 
circular horseshoe 11in. dia., (in. thick, 
lin. Polar gap, drilled poles, weight 2oz., 
lift 31b., 216 each. Alni disc Magnets; fin. 
dia., fin. thick, 3116in, centre hole, 316. 
D.C. Electro Magnets, twin coil, weight 
10oz., lift 41b., on 6v., 31b. on 4v. and II lb. 
on 2v., new surplus, 51 -, post 6d. 
MERCURY SOLENOID SWITCHES. 
-New and boxed, ISa., size Sl -, post 11 -. 
Dewar Key Switches, 7 -pole, CO., 316. 
Yaxley 3 -pole 3 -way or 1 -pole 8 -way, 2!- 
each, post 6d. 
TELEPHONE CONSTRUCTOR 
PARTS for House to Garage, Office to 
Works, etc. G.P.O. wall type comprising 
bracket mike, magneto bell, transformer, 
condenser, switch hook and contacts and 
connection strip in polished wood box, 
8in. x bin. x 3(in., hand magneto generators 
and single P.O. receiver with wiring 
diagram, 351- per pair, carriage SI -. 
DYNAMOS. -C.A.V. 12 volt D.C. 10 
amps. 1,400 r.p.m. ideal Windchargers, 
S01 -. Heavy current Dynamos, 12 volts 
50 amps., 3,000 r.p.m., E41101- ; 6 volt 
5 amp. hand generators geared to slow 
speed, easily adapted for windcharging, 
251- ea., carriage on any Dynamo, 51- extra. 
CRYSTAL SETS.-The Lesdix Boudoir 
Model in neat black bakelite case fitted 
variable condenser, coil, special diode 
detector (no Crystal worry ; it is ever 
permanent), and terminals, 1716. post 116. 

ELECTRADIX RADIOS 
214, Queenstown Road, London, S.W.9 

Telephone : MACaulay 2159 --_- 

liest Bay tit Britailt's 
COMMUNICATIONS RECEIVER 
TYPE R1155. -A super set representing 
the finest possible value for money. The 
R1155 needs no description, but to those 
not familiar with the circuit we can offer 
an authoritative Wireless World leaflet at 
9d., post free. All sets are supplied com- 
plete with 10 valves and air -tested before 
despatch. Any set gladly demonstrated to 
callers. In brand new condition, £9,10.0. 
Despatched in makers' transit case for 
E9.19.6. In conjunction with the Rl 155 
we offer an A.C. Mains power pack and 
output stage. This enables the R1155 to 
be operated direct from A.C. mains. Just 
plug in ! Priced at E3.10.0, carriage paid. 
RECEIVER UNIT 25173 (TRII96).- 
Valve line -up : two of EF36, two of EF39, 
one EK32 and an EBC33. Easily and rapidly 
converted to a very fine superhet receiver 
(see " Practical Wireless," August, 1949). 
Supplied complete with circuit and con- 
version data. In very good condition indeed 
and offered at 251 -, post paid. 
OSMOR COIL PACK.-For easy con- 
version of the above receiver to an all - 
wave superhet. 4014, post paid. Made for 
the job. 
AMPLIFIER TYPE 127. -A small class 
" B " amplifier complete with Cossor 
type 220B valve and transformer, With 
circuit. Brand new and boxed. Only 
8/6, post paid. 
VALVES.-ALL NEW AND BOXED. - 
IRS, IS4, IT4, IC5, 5Z4M, 3Q5, 6517, 6/- 

Post 6d. per valve. 
CHARLES BRITAIN 

(RADIO) LTD. 
11, Upper Saint Martin's 

Lane, London, W.C.2. TEM. 0545 
Shop hours, 9 -6 p.m. (9 -I p.m. Thursday) 

OPEN ALL DAY SATURDAY 

CBS 

"YOU CAN RELY ON US" 
FOR CLEAN COMPONENTS 

AT COMPETITIVE PRICES 

IMMEDIATE DISPATCH 

I.F. TRANSFORMEItS. RS,GB. Semi - Midget, 465 kcs., 1216 pair. Wearite Midget M4005, 465, 21/- pair. Weymouth P4, 15.'- pair. 
('OILS. -A11 Wearite " P " Coils stocked, 
3 - each. MW iron -cored with reaction, 

TREII Matched pair, MWLW with reac- tion. 7 8. Weymouth CS3W3, 11/6 pair. CT2W2. 943 pair. 
SPEAKER TRANSFORMERS. - Super Midget for personals. 154, 3S4, DL02, etc., 43. Mains Midget Type, 39. Standard type, 48:1. 4/66. 55:1, 4/6. 60 : 1 and 30 : i, 48. Push -Pull 6V6 to 2 -3 ohms, g 8. CIIOKES. -60 mitt Standard, 6, -. 40 mla Midget, 4:6. 150 m'a, 148. 250 mïà. shrouded 
21' -. 
VALVE CANS. -3 piece Aluminium, to fit Octalfor 9D2 series Valves, 1/8. LI NEC'ORD. 2 a 100 ohms per foot, 8d. ft. 
.3a. 60 ohms per foot. gd. per ft. CERAMIC. TRIMMERS.-3Opf. 50pf., 9d. 100pf, i -. 250pf, 1/7. 500pf, 2/ -. 750pf, 213. TWIN GANGS.-.0005 ¡,F. Complete with rubber- mounted feet and slow motion driver. 8 6. SPEAKEItS. Latest in stock. lin. Mains energised 2.000 ohm field with pentode trans- former. 17'6. R. and A. 61in. P.M.. 11/9. Stockists of Haynes, Weymouth. Wearite, Vlewmaster, F,asyhuilt Televisor, and 
10,000 Valves, Surplus and List Price. Don't forget postage, chaps, and write for 
Catalogue No. 8 and Bargain Valve List. 

Prive 3. 
RADIO SERVICING CO. 
444, WANDSWORTH ROAD, 
CLAPHAM, LONDON, S.W.8 

relepho::e : MACaulay 41/5. 
-:A, ìö6. 10 Bus ' S.R. Station, 

Wandsworth Road. 

DATA SHEETS 
SPARKS' 1 

Now recognised as the Safest, the 
Simplest and the Finest Radio Con- 
structional Sheets obtainable. 
GOOD LISTENING WITH ECONOMY 
Four more of my 

TESTED and PROVED 
A.C. /D.C. DESIGNS 

THE " CHALLENGER " Portable. 
Radio in any room without Aerial 
or Earth. Fine Tone and Power. 
MIL Waves. Very Popular .. 3/- 
THE " UNIVERSAL FOUR." A 
3 -Valve plus Rect. M/L Wave T.R.F. 
Circuit giving 4 Watts Output. Widely 
used and Praised .. . 3/- 
THE " CUB." A 2-Valve plus Rect. 
Power and Quality on the ' Local" 
Stations. An exceptional little Set 
on Med.- and Long -waves 3/- 
THE " OLD FOLKS TWO." Plus 
Rect. Similar to the Cub but giving 3 
Station Selection by Switch. MIL 
Waves. Greatly appreciated .. 31- 

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, 
SWANAGE, DORSET. 

SAMSONS 
SURPLUS STORES 
PRITCHETT & GOLD 12v. I4a.h. 

batteries. Brand New. In Oak cases. 
Dim. 6 ¿in. x 8 ¡in. x 8 ¡i n., 29/6. Carr., 2(6. 

ALKALINE BATTERIES. 1.4v. 45a.h. 
Brand New. Unfilled. Dim. Blin, x 4 ¡in. 
x 2in., IV-. Carr. II -. 2.5v. 21a.h. 
Dim. 9in. x 2(in. x 3in., 1216. Carr. II -. 

CRYSTAL LAPEL MIKES. Very sensi- 
tive, I(in. dia. No Transformer or 
Battery required, 1216. Post 9d. 

30ft. LENGTH COILS CO -AXIAL 
CABLE. With Pye Sockets on each end, 
816. Post 9d. 

NO. 38 " WALKIE TALKIE " TRANS - 
RECEIVERS. Complete with Throat 
Mike, 'Phones, Aerial Rods, and Data 
Sheet. Freq. Range : 7.4 to 9 mlcs. 
Brand New and Guaranteed, E4.19.6. 
Carr., 216. 

HEAVY DUTY TRANSFORMERS. Sec. 
6.3v. 15amps., Prim. 2001240v. A.C., 
50 cycles, 1716. Post 116. Sec. 14v.- 
20v. 20 amps. Prim. 0 -240v. A.C. 50 
cycles, 3716. Carr. 41 -. 

1691171 Edgware Road, London, W.2. 
Tel. : Pad. 7851. 

125, Tottenham Court Road, W.I. Tel. : Eus. 4982. 
Hundreds of Bargains for Callers. All orders and enquiries to our Edgware 

Road branch, please. 
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-THE MODERN BOOK CO. 

Television Receiving I.quipnunt, by 
W. T. Cocking. 18s. Postage 8d. 

Voltage Stabilizers, by F. A. Benson. 
12s. Od. Postage 8d. 

Sound Reproduction, by G. A. Briggs. 
10e. 6d. Postage 6d. 

Practical Wireless Circuits, by F. J. 
Camm. 6s. Postage 4d. 

Testing Radio Sets, by J. H. Reyner. 
22e. 6d. Postage 9d. 

Wireless Servicing Manual, by W. T. 
Cocking. 12e. 6d. Postage 5d. 

Radio Laboratory Handbook, by 
M. G. Scroggie. 15e. Postage 6d. 

Reproduction of Records, by J. H. 
Brierley. 3s. Bd. Postage 2d. 

Loudspeaker, by G. A. Briggs. 5s. 
Postage 4d. 

The Radio Amateur's Handbook. 
1950 Edition. By A. R. R. L. 20s. 
Postage 9d. 

Radio Valve Data -compiled by "Wire- 
less World." 3s. 6d. Postage 3d. 

Amateur Radio Receivers, by S. K. 
Lewer. 3s. 6d. Postage 2d. 

Ediswan Mazda Valves. 1949 -50. 2s. 
Postage 3d. 

Radio handbook -12th Edition. By 
Editors and Engineers. 25s. Postage 
9d. 

The Wireless Amplifier - Reprints 
from ' Wireless World." 3s. 6d. 
Postage 2d. 

We have the finest selection of British 
and American radio books in the 
country. Complete lists on application. 

19 -23, PRAED STREET, 
(Dept. P.1,. 

LONDON, W.2 
PADdington 4185. 

If you care to call at - 
MODERN ELECTRICS LTD 

164, Charing Cross Road, W.C.2. 
Temple Bar 7587 

we shall be pleased to demon- 

strate the G.L. 

"SOUND MAGNET" 
Tape Recorder 

TWIN TRACK 3 Speed 
IO watt. output 

£51 -9 -0 

THE SOUND MIRROR 
Tape Recorder 

REALISTIC reproduction 
of MUSIC, SPEECH, SOUND 
effects, invaluable for the 

business man. 

£62 complete 
S.A.E. please for catalogue. 

THE FAMOUS EDDY'STONE 358 
COMMUNICATION RECEIVER 
Range 31 me /s to 90 ke!s. 9 Plug -in, 
coil, 7 valves and rectifier, variable 
selectivity. B.F.O. Stand -by switch. 
A.V.C. switch, Bandspread Dial, valve 
check meter. In heavy black crackle 
finished steel cabinet, with chrome 
fittings. Complete with 200 -250v. A.C. 
Power Supply Unit. £25. Carriage 
and packing 17/6 extra. 
PHILIPS 6 -VALVE COMMUNICA- 
TIONS RECEIVER. 16 -50, 200 -550 and 
800 -2,500 metres. R /F, F /C, 2I.F's D.D.T. 
Pentode Output. Spin -wheel tuning. 
In black metal case with built -in 
speaker. Complete with power pack 
A.C. 300 -250v. Can be supplied with 
I2v. D.C. power pack if required. Brand 
New -ex -Govt. £17/100. 
WALKIE TALKIE RECEIVER and 
TRANSMIT'T'ER. Complete. Type 
38 Mk. 2, in perfect order. With 4 ARP12, 
1 ATP4 Valves, 1 pair Throat Mikes. 
1 pair of Headphones and Aerial in metal 
cabinet. With Wiring diagram. Less 
batteries. £4/2!íw Carriage Paid. 
New Condition. 

ANOTHER ASTOUNDING OFFER 
PIIILCO 5- VALVE RECEIVER. Long 
and Medium Wavebands. A.C. or 
A.C. /D.C., 200.250 volt mains energised 
Speaker in Walnut cabinet 

and 
slightly n soiled. 90 -, plus 76 

packing. 
BRAND NEW 2 -VOLT VIBRA- 
TORS. 7 -pin. Self rectifying. 200 
volts 60 mA., 7/6. 
UNISEIJ/CTOR SWITCHES, 6 -Bank. 
as new. '27,6 each. 
BLOWER MOTORS, 12 -24 and 80 volt, 
12.'8. 
CARBON MIKE INSERTS, 2 / , 
ELECTRIC MAGNETIC COUNTERS, 
Ex- G.P.O. Every one perfect. as new, 
500 ohm coils counting to 9,000. Operates 
from 25 -50v. D.C., 7/6. 
NEW U.S.A. HEADPHONES, .200 
ohms, 7/6 Pair. 
NEW 6 -VOLT ACCUMULATORS, 
heavy duty 85 amps. Size 12 x 9 x 7, 
weight 47Ibs. British made. £3/10/ - 
NEW OSRAM PROJECTOR LAMPS, 
12 volt 100 watt, 9/6. Class F. 
NEW CARBON TABLE MICRO- 
PHONES, 5/6 each. 
12 inch V.C.R.140 TUBES. Blue 
Screen Magnetic Deflection, magnetic 
focus. 6kv. Heater, 4 -volt International 
Octal Standard Connections, £4 /10 / -, 
VALVES EF50. 5/6: SP41, 4v. 6.3. 
3/8 : 6J5, 3/6 : EA50 and Dl, 2/6 each, 

10ÌRE, P. .C. 
COVERED COPPER 

TELEPHONE HAND SETS, 8/6. 
NEW 1 /30 h.p. MOTORS, 200 volt 
A.C. /D.C. double ended, 37/6. 
THROAT MICROPHONES, 3/- per 
pair. 
CAMERA MOTORS, 24 volt, 718. 
MOVING COIL HAND MICRO- 
PHONES, 30 ohm Voice Coil, 5/8. 
MIDGET BATTERY VALVES, 1S5, 
IT4. IRS, and 3S4. 8/6 each. All new. 
We have a large stock of A.C. Mains 
Sets at greatly reduced prices, from 
£6 to £15, for callers to suit themselves. 
81155 equal to new, with power pack, 
£16. Set only. £9/15/ -. all guaranteed. 
7/6 carriage and packing. Diagram 
with all Receivers. Potentiometers, 
10,000 ohms, wire wound, 2/6 each. 
MICRO -AMP. METERS. 0.50, 21n. 
dia., 47/6. 
VOLT METERS. 0.30, 0 -3, centre zero 
reading. 17/6. 
VALVE -HOLDERS. 9 -pin. Porcelain, 
suitable for EF50, 6/- per doz. 

WE DO NOT ISSUE LISTS. 
Carriage charges relate to British 

Isles only. 

23, LISLE STREET, W.C.2 
Telephone : GERrard 2969. 

FOR 
PROMPT & 

EFFICIENT SERVICE 
CASH or EASY TERMS 

ARMSTRONG 
ALL -WAVE CHASSIS 

(including speaker and output 
transformer) 

MODEL EXP 83/3. Cash £18/17/1 
or 64/10/- with order and 6 monthly 

instalments of 40/ -. 
MODEL R.F. 103. Cash £25/12/6 
or £5/10,/- with order and 11 monthly 

instalments of 40,' -. 
MODEL EXP 125/2. Cash 247/18' - 
or £11 with order and 10 monthly 

instalments of 80/ -. 

WHARFEDALE LOUDSPEAKERS 
MODEL W 12/CS. Cash £8 or 40 
with order and six monthly instalment 

of 22' -. 
MODEL IV 15 /CS. Cash 6121101- or 
60 /- with order and 7 monthly instal 

ments of 30' -. 
MODEL. SUPER EIGHT CS /AL 
Cash £4'5'- or 35/- with order and ` 

monthly instalments of 20 /-. 

GOODMANS LOUDSPEAKERS 
AXIOM 150. Cash £8!8 /- or 40!- 
with order and 7 monthly instal- 

ments of 201 -. 
AUDIOM 60. Cash £8115/- or 25/- 
with order and 6 monthly instal- 

ments of 20/ -. 

All Goods despatched carriage paid. 
Descriptive literature available on 

request. Kindly enclose stamp. 

THE LONDON RADIO SUPPLY 
COMPANY Est. 1925 

BALCOMBE, SUSSEX 

YOU 
can become 
a first-class 

RADIO 
ENGINEEÜ. 
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, Id. postage.... 
To : R. Heath Bradley, T.C.R.C., 

50, Harland Road, 
£outhbourne, Bournemouth. 

NAME 

ADDRESS 

P.III 
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Impressions on the Wax 
Review of the Latest Gramophone Records 

WHEN Sir Thomas Beecham was conducting 
at the Metropolitan Opera House, New 
York, he described Leonard Warren as 

one of the finest baritones in the world to -day, 
an opinion which has since been confirmed by the 
American public. On one side of H.M.V. DB21135 
Warren is joined by supporting singers, chorus and 
orchestra for the " Brindisi Song " from Act I 
of Verdi's " Otello." This is Iago's famous drinking 
song, " Then let me Quaff the Noble Wine." 
On the other side -as a solo -he sings the part of 
Old Germont in Verdi's " Traviata." 

The appearances at Covent Garden of Tito Gobbi, 
baritone, with the La Scala Company have served 
much to strengthen his popularity with British 
listeners. For his latest recording on H.M.V. 
DB1945 he sings two songs from Mozart's opera 
" Le Nozze di Figaro." They are " Non piu 
andrai " (Now No More) from Act I, and " Aprite 
un po' quegli' occhi " (If Men Would Look About 
Them) from Act 4. 

The famous American tenor, Jan Peerce, appears 
this month with ballads to please a multitude of 
listeners. Guy d'Hardelot's " Because " coupled 
with " Bluebird of Happiness," which is a worthy 
companion piece, on H.M.V. DA1953. 

The recording of " Les Patineurs " ballet music 
by the Royal Opera House Orchestra, Covent 
Garden, on Columbia DX8357 -8, is the music as 
danced by the Sadler's Wells Ballet, and under 
John Hollingsworth's keen direction it becomes an 
especially delightful invitation to listen. Meyerbeer 
composed " Les Patineurs " ballet for the per- 
formance of his opera " Le Prophete " at the Paris 
Grand Opera House. It was compulsory at this 
particular house to, introduce a ballet in any opera 
that was produced there -hence Meyerbeer's 
music. Constant Lambert, who arranged this 
suite from the composer's work, has scored for a 
large orchestra, including four horns, two trumpets 
and three trombones. 

The Welsh are born singers, particularly those 
enthusiastic citizens of the Welsh town of Morriston 
who, in their spare time, go to a local chapel to 
make their recordings. The latest titles by the 
Morriston Orpheus Choir are a love song in 
" Myfanwy " -a favourite male voice choir item 
for many years in Wales -and " Y Delyn Aur " 
(The Golden Harp), an arrangement by D. I'ughe- 
Evans of a famous Welsh hymn tune -Columbia 
DX1696. 

Variety 
Admirers of Britain's popular tenor, Josef Locke, 

will wecome his latest recording on Columbia 

DB2763, which couples an old favourite, " Teddy 
Bears' Picnic," with Delia Murphy's " If I were 
a Blackbird." 

Those popular partners of the radio series " Ray's 
a Laugh " -Ted Ray and Kitty Bluett -are heard 
together again on Columbia DB2760, with their 
version of " Let's put out the Lights and go to 
Sleep " and " An Ordinary Broom." The first 
tune is the type of domestic ditty ideally suited to 
Ted and his radio wife." 

" All my Homeland " is a patriotic song sung by 
the Radio Revellers on Columbia DB2754. In 
it they are accompanied by an orchestra for the 
first time on records. The Revellers revert to 
their familiar vocal- guitar presentation on the 
coupling " Steamboat Bill." 

Other recordings by top -line stars include 
" Snowy White Snow and Jingle Bells " and " Say 
Goodnight but not Goodbye," by Dorothy Squires, 
on Columbia DB2605. ` Love Like Ours" and 
" There's no To- morrow," by Monte Rey, on 
Columbia DB2762. " Rudolph, the Red -nosed 
Reindeer " and " Beloved, be Faithful," by Donaki 
Peers, on H.M.V . B9984. " Mona Lisa " and " All 
My Love," by Allan .Jones, on H.M.V. B9989, 
and a selection from Walt Disney's " Cinderella," 
by Ann Stephens and Company, on H.M.V. DB1266. 

Dance Music 
In deference to a steadily growing demand for 

non -vocal recordings in dance tempo Geraldo 
and his Orchestra have made " Once in a While " 
(Foxtrot) and " I Only have Eyes for You " 
(Foxtrot), on Parlophone F2434. Those who hear 
these initial performances in Geraldo's " Music 
for Dancing " series will indeed find that they fulfil 
in every respect the stringent demands made for 
ballroom dancing. 

One of the hit tunes of the moment, " Goodnight 
Irene," has been recorded by Billy Thorburn's 
the Organ, the Dancehand and Me combination, 
on Parlophone F2431. The coupling is ',"The Red 
We Want is the Red We've Got." 

Jack Simpson and his Sextet are in their element 
with two new titles of lively six -eight songs -" Stick 
it on the Wall " and " The Whelk Song," on 
Parlophone F2432. 

Harry Davidson and his Orchestra continue their 
" Old Time Dance Series " with a Paul Jones which 
introduces a number of old favourites, on Columbia 
DX1691, and finally we have Jimmy Leach at the 
Hammond Organ recording " Drinking Songs 
Medley" (No. 1), on Columbia FB3581, and Felix 
Mendelssohn and his Hawaiian Serenaders playing 
a " Scotlanda Medley," on Columbia DB27i57. 

Editorial and Advertisement Offices : 

" Practical Wireless," George Newnes, LW., Tower House, Southampton Street. Strand, W.C.E. 'Phone : Temple Bar 9883. 
Telegrams : Newnes, Rand, London. 

Registered M the G.P.O. for transmission by Canadian Magazine Post. 
The Editor will be pleased to consider articles of a practical nature suitable for publication in " Practical Wireless." Such articles should be written on one side of the paper only, and should contain the name and address of the sender. Whilst the Editar does not hold himself responsible 
for manuscripts, every effort will be made to return them if a stamped and addressed envelope is enclosed. All correspondence intended for the Editor should be addressed : The Editor, " Practical Wireless," George 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, spun signatory to the Berne Convention and the U.S.A. Reproductions or imitations of any of these are therefore expressly forbidden. Pr Wireless " incorporates " Amateur Wireless." 
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BOOKS 
NEW IDEAS for the New Year. Mr. 
Bradley's best seller, " Personal 
Portables," is now in its second 
edition -new print, new cover, and 
right up to date. The book gives 
complete data on building five loud- 
speaker type midget sets, T.R.F. and 
superhet, and dozens of letters call 
it ' the best 2/6 worth in radio." At 
2/6 (2/8 post paid) it is good value. 
Our new book, " A Portable Tele- 
visor," is remarkable value too, at 
3/ (3/2 post paid). Still the first 
and only text to tell you how to build 
a mains- battery TV set which can 
use either a 3in, or Sin, tube. Sound 
and vision complete, of course, with 
all cut -price valves and only the size 
of a small suitcase. Data for both 
.TV areas, naturally. Both from 
BRADBOOKS, Sennen, Penzance, 
Cornwall. 
ALIGNMENT PEAKS. Second edi- 
tion, 5,000 superheterodyne align- 
ment peaking frequencies, 419 post 
free. The Practical Radio Engineer, 
quarterly publication of the Institute, 
sample copy 2/- post free. Member- 
ship and examination data 11- post 
free. Secretary, I.P.R.E., 20, Fair- 
field Road, London, N.8. 

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., 3/9; Receivers, 96pp., 3/9; Valve 
Technique. 104pp., 3/9; V.H.F. Tech- 
nique, 96pp., 3/9; R.S.G.B. Bulletin, 
current issue, 1/6. Five recent issues, 
2/6. Prices include postage. RADIO 
SOCIETY OF GREAT BRITAIN, 28, 
Little Russell St.. London. W.C.1. 

BRITISH SHORT WAVE LEAGUE, 
founded 1935, world -wide membership. 
Monthly publication. " B.S.W.L. 
Review " (members only), covering 
all short wave radio interests. Many 
services and activity departments. 
Full information on application to: 

,B.S.W.L., 53. Victoria Street, London, 
S. W .1. 

RECEIVERS & COMPONENTS 

R3132 Superhet Receivers, 2 RF 
stages, 1 mixer, 3 IF stages, 1 VF 
stage, suitable for modification to 
television use, a few only at £31151 -. 
Indicator Units, type 6A with VCR97 
tube, ideal television or oscilloscope, 
few only £311716. Add 10/- for car- 
riage. C.W.O. A. THOMAS & CO., 
532. Garratt Lane, London, S.W.17. 
(Phone: Wimbledon 4089.) 

AMATEURS, Dealers, Servicemen. - 
Why pay fancy prices? "Be in the 
know." Send S.A.E. to -day for list 
that will save you pounds. Goods 
C.W.O. or C.O.D. Money back 
guarantee. 

ANNAKIN, 
- 25, Ashfield 

Place, 
EVERYTHING for Radio construc- 
tors, Condensers, Coils, Valves, Resis- 
tors. etc. Send stamp for list. 
SMITH, 98, West End Road, More- 
cambe. Quick service. 

" UNIQUE" Circuits designed by 
well -known P.W. contributor, F. G. 
Rayer: -(1) Batteryless 4- Waveband 
with variable selectivity ; (2) Match - 
`ox Crystal Diode. Both sets very 

-isitive, long range, up to date, 
tent. Text, plans, diagrams. 2/6 

ALEXTONE ADVISORIES, 
th, Longdon, Glos. 

'tED I.F's., 465 kcs.. 3/6 pr.; 
I60pf. Air Ceramic, 1/6; 
nits. etc.. 1/6 lb.; small 

'150 ohms,. 50ma., 1/ -; 
'Dents. List 2)d. 

"tell Lane, Marston 

RATES : 41- per line or part 
thereof, average five words to line, 
minimum 2 lines. Box No. 6d. extra. 
Advertisements must be prepaid 
and addressed to Advertisement 
Manager, ' Practical Wireless," 
Tower House, Southampton St., 
Strand, London, W.C.2. 

VALVES 

VALVE SPECIAL: 6L6G, 3 for 211; 
6SC7M,- 6SJ7M, 3 for 18 /6. 100 ass. 
wax tub. Gonds., .01 -.5 mfd, 350 - 
1,000v., wkg., 10/6. 2P 6W, Yaxley 
sw., 3 for 5/ -, 1716 doz., ass. cols. 
22G. PVC connect. wire, 15ft. rolls, 
6 for 5/-, Midget 100 pf variables 
cer. ins., 3 for 4/6, 16/. doz. Midget 
.1 mfd, 150v., wkg. tub. conds.. 3/6 
doz. Send stamp for list of valves, 
meters and components. ANGLIN, 
106. Cleethorpe Rd., Grimsby. 
SURPLUS VALVES -all new and 
boxed. -6V6, 5Z4. 6J7, 6F6, 2X2, 
VÚ111, 6B8, 6AC7, 6X5, KT44, 5U4, 
EBC33, 41, 6SK7, 6507, 6N7, EF39, 
HP4106, 6K7. 6SH7, AC6PEN, 6Q7. All 
at 5/6 each. Morganite V/C W/S #, 
#. 1, 2 Meg., 4/ -. Silver Mica Con- 
densers, all values, 3/6 dozen. .0001, 
.0002, .0003, .0004, .0005 Moulded, 3/6 
dozen. 5in. Rola LIT., 10/6. 8in. 
Plessey L /T.. 11/6. loin. Rola LIT., 
21/ -. 1Oin. Plessey LIT., 17/6. Send 
for lists. ALPHA RADIO SUPPLY 
CO.. 5/6. Vinces Chas., Victoria 
Square, Leeds. 1. 

VALVES (surplus boxed and guar.): 
EF91 10/6, 6J6 9/6, 6K8 8/ HVR2A, 
807, 6Q7, EF55, 25A6, 25L6, SOLE, 7/6, 
1314 7/ -, 1R5, 1T4, 1S5, 1S4, 1Q5, 8/9, 
6J7, 6V6, 6F6, 6X5, 5Z4, 5734, 80, 
VR91, EK32, VR53, VR56, 6A8, 6B8, 
etc., 6/8, 6K7, VR55, 5/6, VP23, 8D2, 
9D2, 6.35, 5 /., SP61 4/ -, SP41 3/6, 
VR54, VR92, 2/6, DI 2/ -. Speakers, 
Electrolytics, etc. 0 -500 Micro -Amme- 
ters, 5/6. ;lb. Reel Multicore Solder, 
16g 60 /40 grade, 3/3. Co -ax Cable, 9d. 

for 
Vale Rd.. E. Croydon. 

R.S., 71, Mead 

VALVES. -EF50, 5Z4, 51J4G, EL50, 
U10, 2X2, 6F6G, 6K7G, 6N7GT, 
6AG7, 6SG7, 6SL7, 7Q7, 7V7, 1T4, 
1S5, 3S4, 3A4, 9003, 6J7GT, EF54, 
3D6, OZ4, 12A6. 6X50, RL16, EF36, 
EF39, S130, RK34, 1625, Pen.25, 
12SQ7, VR90, 6Q7GT, at 5/6; ML4, 
6AC7, 6J5GT, at 4/6; 6V6GT, 6SN7, 
EBC33, 606, 6D6, 42, 80, at 6/6; 807, 
PX25, 6L6G, at 10 / -. Post 6d. under 
20/ -. Stamp for list. R.T. & I. 
SERVICE, 254, Grove Green Rd., 
London, E.11. 

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.), 261 -3. Lichfield 
Road, Aston, Birmingham. 6. Est. 1935. 

TRANSFORMERS, -All types of 
Radio and Television rewound. New 
Components wound to your specifica- 
tion. Quotations by return. NORTH 
WEST ELECTRICAL CO., 8, Duke's 
Ave., London, N.10. (Tudor 8093.) 

'GLOBEs oarwávEKI NG' 
Wm Ki. AC Tea IQN6 D /STANCE 
yorEafN+9ei144'gi Xadso Reception, /1sF/0 PROBABLY THE SMALLEST ONE 

VALVE SHORT-WAVE RADIO IN 
THE WORLD USING 

NITHBANDSPREAD 4964 
TuH.INg,G DW,',1 

lastemppps[age),E,TE pw" TyNiON 
IF NAVY BAL pGVARANIFF A ApPEiOYAt 

ER,1OBbOVERSEAS E IES INVITED INFIrE TO: 

SENSATION I Long -playing Records 
and Record Players, by Decca now 
available from stock. Send 2(d. for 
list of first release records and 
record players (3344 r.p.m.) with 
pick -up, price 9 gns. Records avail- 
able from us by post. Symphony No. 
1 (Amplifier) by N.R.S.; the most 
versatile domestic Audio Amplifier on 
the market to -day! Independent con- 
trol of bass, middle and top separ- 
ate scratch cut, negative feedback; 
for A.C. 200 -250v, input for magnetic, 
crystal and hi -fi pickups also tuner. 
5 -watt ouput; price 3-ohm model 
£8/19/6. 15 -ohm model £9/7/6. No. 1 

Domestic Amplifier, 4 -watt output 
with special neg. feedback circuit, 
volume and tone controls, pickup 
and tuner inputs, output impedance 
3 ohms or to order; price £5 /19/6; 
complete kit £51101 -. No 1 Quality 
Tuner, specially recommended for 
all quality amplifiers; L. & M. wave 
T.R.F., neg. feedback detector, vir- 
tually distortionless; price of com- 
plete kit and constructional manual. 
£41101 -, or ready -built £51101 -. No. 2 
Quality Superhet Tuner, L.M. & S. 
waves, special bandwidth, large full - 
vision dial assembly; as kit £7/15/ -, 
ready -built £81151 -. Bass Reflex 
Cabinet Kits, full details 24d. 
Recommended Hi -Fi Speakers. Full 
range of Wharfedale models. Send 
24d. now for new catalogue and bar - 
gain supplement. Terms C.W.O. or 
C.O.D. NORTHERN RADIO SER- 
VICES, 16, Kings College Rd., London, 
N W 3 (Phone: Primrose 8314.) 

JONNSOIïgaó.°ase:Jns tRÉ loa 

MINIATURE M.C. SPEAKERS, ljin. 
diameter, 3/9; 15H 60ma Chokes, 3/9; 
Valve Cans, 3 sections, 8/9 doz.; Car- 
bon and Balanced Armature Mies, 
3/ -; 1134 type Amplifiers with 2 bat- 
tery valves, store soiled, 6/8. Trans- 
formers, 230v to 2v 150ma, 2 for 4/6; 
1MF 1,000vw Condensers, 2/3; 465 
IFTS, 3 for 6/ -; !Oft. 5 -way Leads 
with 6 -way plug and socket, 2/6; 
P.O. type Key Switches, 1/6; 1125 
Receivers with valves, 15/. Send 4d. 
stamps for 6 -page Government Sur- 
plus list. SALLIS, Dept. P, 93, 
North Rd.. Brighton, Sussex. 
2/- DOZ., .1 mfd 350v; 3/- doz., 01 
1,000v, .1 500v, .01 mica wire ends; 
TRF Coils, 5/- pair. L.M.W. List 
from T. G. HOWELL & CO., 29, 
McWilliam Rd., Brighton, 7. 
CONDENSERS, 32/32 350vw Tub. 
Card., 2/6; 32 350vw 2/ -; 16 400vw 
2/6 .1 2.5Kv 2/6; asstd. lOpf to 25- 
mfd, 4/- doz. Ceramicons: 2.2, 6.8, 
10, 12, 15, 27, 33, 40, 47, 100pfs, 5/- 
doz. Ceramic Spindled Miniature 
Variables: 75pf DE 2/ -; 75pf_ Twin 
3/ -; 25pf 1/3; 25pf 3 gang 3/6; 20pf 
preset 1/ -; 25/25pf Split Stator 2/6. 
Muirhead SM Dials, 5/6. Epicyclic 
Drives with pointer, 1/6. Spindle 
Couplers, 9d.; flexible 1/ -. Knobs. 
asstd., 5/- doz. Cartridge Fuses, 1/8 
to 3A, 4/ doz. Fuseholders Panel. 
1/3. Ruby Indicators, Bulgin, 1/6; 
Perspex, 1/ -, Coilformers. pax. #in. 
x 3in., 4 for 1/.. 10,000 surplus 
Valves, state types reqd. for immed- 
iate quote. Chokes: 20H 80ma, 61 -; 
10H 120ma, 6/6; 7H 350ma, 12/6; 
small LT, 1/3; 4 pie RF, 9d. Octal 
Crystals: 2.5, 3.5, 5.5, 8 mcs, 5/. each; 
4.6, 6.2 mcs, 4/ -; Std. 4 -8 mcs, 4 for 
10/6 (our asstmt.). Miniatures: 20- 
39 mcs in 100 kcs, 8/8 each; 100kcs 
3 pin, 10/6. No. 18 4v Bat. Set, 6/9 
mcs, with cire. and mods for other 
bands, 17/6. Receivers Type 25 25/; 
R1355, 65/ -; R3132, '9170A, 70/ -; 
BC624A, 30/ -; R28 /ARCS, 35/ -; R161, 
20/ -. Asstd. doz. Toggles, Yaxleys 
and Potentiometers, 10/ -. A.C. /D.C. 
Blowers, tiny, 28/115v, 8/6. Motors, 
small, 28v. with 2 -speed reduction 
gears, 10/ -. Chassis with 26 ceramic 
B7G vhldrs and cans, etc., 20/-. 
Pye: Plugs /Skts.. 9d. pr. Triple 
skts. 1 / -; D.E. Skts, 1 / -. Terms: 
C.W.O. S.A.E. all enquiries, pl. 
W. A. BENSON, 308, Rathbone Rd., 
Liverpool. 13. 
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BRAND NEW Guaranteed Goods. - 
Mains Transformers, fully inter- 
leaved and impregnated, primaries 
200 -230- 250v., screened, drop through 
types, with top shroud, 260- 0 -260v. 
70ma.. 6.3 v. 3a., 5v. 2a., 12/11; 
350- 0- 350v., - 70ma., 6.3v. 2a., 5v. 2a.. 
15/9; 350- 0 -350v. 100ma., 6.3v. 3a., 5v. 
2a., 19/6; 350- 0 -350v. 150ma., 6.3v. 4a.. 
5v. 3a., 25/9. Fully shrouded upright 
mounting types. 250- 0 -250v. 60ma. 6.3v., 
3a., 5v. 2a., Midget 21- 3 -3in., 15/6; 
250- 0 -250v. 100ma., 6.3 v. 6a., 5v. 3a., 
23/9; 350- 0 -350v. 100ma.. 6.3v. -4v. 4a., 
C.T., 0 -4 -5v. 3a., 21/6; 350- 0 -350v. 
150ma., 6.3v. 2a.. 6.3v, 2a., 5v. 3a., 
27/9; 425- 0 -425v. 200ma., 6.3v. -4v. 4a., 
C.T.. 6.3v. -4a. C.T., 0 -4 -5v. 3a., 42/6. 
Electrolytics. 8 mfd. 450v. small Met. 
Tubs, 1/11 ea.; 16 mid. 350v. small 
Cans. 2/3 ea., 18/6 doz.; 8 -16 mfd. 
450v. Cans, 3/6 ea; 4 mfd. 200v. Tubs, 
6/- doz.. Smoothing Chokes, 60ma. 
15h. 400 ohms, 4/3 ea., 42/- doz.; 
80ma. 12h. 350 ohms, 5/3 ea.. 45/ 
doz.; 100ma. 1011, 100 ohms, 7/6 doz. 
Output Trans., push pull 10w. 6V6, 
PX4, 6L6 to 3- 5 -8 -15 ohms, 15/ -; Williamson type, exact to author's 
spec.. 63/., Misc. items, ex -Govt. Alad- 
din Coil Formers. slug tuned. 4/- doz.;. 
T.V. Masks, 12in.. cream, 12/9. 
Ex -Govt. Valves (new), Dl, 11d.; 
EA50, 1/9; SP61, 3/6; 6J5GT. EF36, 
3/9; 954. 955, 9004, 6H6M. 2/9; ILA4, 
EF39, 5/9; 1S4. 6K7GT, 6J7Met., 
6D6, 6AG5. 6AG7. 6'6; 12A6Met., 
5/3; I2K8Met.. 1R5. 1T4, 6V6GT, 
U22. 42, 80, 12K7GT. 7/6; 12SG7Met., 
6SG7Met., 4/11. C.W.O. or C.O.D. 
over £1. Post 1/2 extra under £2. 
Full bargain list 3d. Special list for trade 3d. RADIO SUPPLY CO., 34, 
Hanover St.. Park Lane, Leeds. 

SIGNAL TRACERS 49/6 POST 
FREE ' IIAMTI ST " Precisi on Instruments ! Pocket Valve- Voltmeters, 39,6. Measures 

H.F., A.F., A.C., etc. Pocket Signal- Tracer, 
49,6. Practically Finds the Fault. Both 
use Miniature Valves. Batteries. etc. Size 
511n. x 31ín. x l'in. Complete Kit down to the Last Screw. Strong Case, Engraved 
Scale, Simple Instructions, etc. (Built 
15'- extra.) Signal- Generator Kits, 89,6. Send Cheque C.W.O. C.O.D. - Mayfair Products, 15, Mount Pleasant Rd., 

Hastings. Lists 6d. 

TRANSFORMERS for charging, soil 
heating, etc., 40 v. 2 amp. (230 v. 50 c.p.s. 
primary). Heavy cast shrouds and fitted 
terminal block. Extra windings easily 
added. 1316 each. 

VALVES. All brand new, boxed and 
guaranteed. EF50, 716 ; 6V6G, 7)6 ; 

5U4G, 816 ; 5Z4, 616. 

CHOKES. All with " satisfaction or 
money back " guarantee. 
10H, 80 mA, 519. 10H, 120 mA, 619. 

5H, 200 mA, 816. 151-1, 250 mA, 1219. 

10H, 300 mA, 1216. 15H, 100 mA, 816. 

DUNK & HEALEY 
67, OSNABURGH STREET, 

LONDON, N.W.I. 

Accurately tests 
High, Low and 
Grid Iliac lint - 
teries. Write for 

leaflet 29 M. 

SOUTHERN RADIO'S Wireless Bar - 
I gains.- R.3515 Television Units, 21 

valves with 6 -stage 14 Mc. I.F. strip; 
recommended for ideal TV conver- 
sion by all experts; brand new in 
original wooden cases, £3/10/, R.1355 
Receivers, brand new and unused as 
specified for inexpensive television, 
£3/51 -. T.R.1196 6 -valve Superhet 
Receivers, perfect and guaranteed. 
with circuit, 22/6, plus 1/4. Bendix 
Command Receivers, B.C. 454 (49 -100 
metres), B.C. 455 (39-49 metres) with 
6 valves, perfect condition, 35/ each, 
plus 1.4. Control Cables, 14ft., with 
adaptors for B.C. 453,4/5. 9/6 each. 
Dial Drive Adaptors for B.C. 453/4/5, 
2/9. R.A.F. Bombsight Computers, 
brand new. with motors, gyro gears, 
blowers, etc., etc.; ideal for model 
makers, etc.; 55/- each, plus 5/ -. 
Lufbra Hole Cutters, adjustable from 
,in. to 3in., for use on wood, metal, 

plastic, etc., 5/6. Contactor Time 
Switches by Smith or Venner, 10 -hour 
movement with thermostatic control, 
2 impulses per second, in sound- 
proof case, 10/- plus 1 /4. Hand Gen- 
erators, 6 volts at 5 amps., complete 
with crank. 20/, Radio Compass 
Indicators with internal Selsyn 
motor, 3in. dial, 13/6; 5in. dial, 15/6. 
The Chancery Long -playing Attach- 
ment G33 -for using long -playing 
records on your existing radiogram 
or record player, complete with high 
fidelity Decca crystal pick -up, 
£4/17/6, plus 5/- carriage and pack- 
ing. SOUTHERN RADIO SUPPLY, 
LTD., 11, Little Newport St., London, 
W.C.2. (GERard 6653.) 

PRACTICAL WIRELESS TELEVISOR 
Aladdin Formers, 10d. each; Tag Ring 
2(d.; Set of Coils, London or Birm- 
ingham, 16/6; Chassis 70/ -; Mains 
Transformer, 350- 0 -350v 250 ma 5v 2a 
6.3v 4a 6.3v 4a, 68/6. S.A.E. list. 
R. F. SHILTON, 19, Clarendon Rd., 
Salisbury, Wilts. 

EDUCATIONAL 
TELEVISION. The only school in 
Great Britain devoted solely to 
training in television. Postal course 
TELEVISION S hool. 13rß North 

Ave., 

London, W.13. 

WIRELESS. Postal Course of In- 
struction for Amateur Radio Trans- 
mitting Licence complete with text 
book at a moderate fee. Apply 
BRITISH SCHOOL OF TELEGRAPHY, 
LTD.. 179, Clapham Road, London, 
S.W.9. (Est. 1906.) 

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.) 

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, N.8. 

QUALITY CONDENSERS at the right 
price. Cans, 8 -8 mfd.. 450v., or 16 -16 
mfd., 350v., 2/6; 16 mfd., 350v., 1/6; 
25 mfd., 50v.. 1/ 2pf., 5 f., 20pf., 
.0001, .001. .002. 2/6 any doz.; .005, 
.01, .1. .25, 3/- any doz.; Sprague, 
.1, 350v., 41- doz.; T /V, .1, 4,000v., 
wkg.. 2/9 ea. Over 10 /- post free. 
ELECTRONIX, 220B, Canterbury St., 
Gillingham, Kent. 
MAGNETIC SOUND Recording Wire, 
stainless steel, temporary wooden 
spools, approx. 14 hours running 
time at 2ft, per sec. ; 14/- per spool. 
A. SMART, 40, Grange Rd., Hales - 
Owen, Worcs. 
MAGNETIC RECORDING.-Stainless 
Steel Wire, .0036ín. diam., 8oz. spools, 
14,000ft., playing time 2 hours, 15/- ; 
12oz. spools 20/ -. Post free. H. 
WILSON. 17, Berwood Farm Road, Sutton Goldfield. 
PRECISION MACHINED PARTS 
made to your sample or drawing in small or large quantities. Perspex. 
Aluminium Sheeting, cut, drilled and made up to your requirements. En- quiries welcomed. THE H.B.H. COM- 
PANY, Civic Chambers, Portland Crescent. Leeds. 1. 
T.V. 131 -POLE INSULATORS, in moulded bakelite, fit din, elements and lin, boom. 5/- each. C.W.O. 
M. & B. RADIO, 120. Holt Rd., Liverpool, 7. 

ENGINEER EMIGRATING. -Bargains. Brand new Valves. EBL21, C20C. 6K7GT, OZ4. D43, all 4/- each; few others. 500 m,a., 21in. Meters, F.G., 
10/ -. Stacks other bargains. Lists. 
C WHITWORTH. G3APT. 4. Perfects Cottages, Tylers Green. Penn, Bucks. 
AMATEUR Surplus Sale. Rock bot- tom prices. Stamp for list. Box No. 197. 

HAC' E EQUIPMENT 
Noted for over 15 years for ... 

Short -Wave Receivers and Kits of quality. 

One \'aloe Kit, Model " C "Price 20 - 'Eno "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 
(Dent. TH). 66. New blond Street, 

London. 

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 -2000 metres. 
Iron -cored high " Q " coils. Illuminated 
glass dial 8in. x 6ìn., var. tone control, 
switched P.U. sockets, and high quality 
4 -watt output. Chassis size I lin. wide, 
9 /_.in. high. A beautiful bronze escutcheon is 
supplied. Heavy duty mains transformer, 
2001250 A.C. mains. Special voltages and 
frequencies to order. These chassis are not 
surplus or bankrupt stock, but are brand 
new and fully guaranteed. Price L131716 
carriage paid complete. Full details with 
pleasure. 

THE HAYES COMPA 
1 ALCESTEB RD., MOSELEY, BI 

Phone : SOU 
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h i6h fidelity 
\ vtICRO PHON E S) 
FOR PUBLIC ADDRESS, RECORDINGS, 

AMATEUR RADIO TRANSMITTERS 

TYPE MIC 22 

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 f6 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 -frequent/ wind noise. Alternative 
mountings as shown (MIC 16 -2 and MIC 16 -1). 

Price fI2 Its. Od. (either model). 

COSMOCORD LTD., ENFIELD, - MIDDLESEX. 

THE NEW 1355 CONVERSION ! 
SOUND, VISION, 
TIME BASES, 
POWER PACK 
and SPEAKER ON 
ONE 1355 CHAS- 
SIS : Absence of 
expensive RF units, 
an absolute mini- 
mum of extra parts, 
and its remarkably 

compact design make this one of the most sensational 
surplus T.V. offers ever made. 
Data for London or Sutton Coldfield, 3/- per copy. 
New 1355s, in original cases, 55/ -. 

RECEIVER TYPE 18, covering 6 -9 me s, complete 
with 4 valves, circuit, connecting data, batteries, and 
phones, 25/ -. 

RECEIVER and VIBRATOR PACK 21. Receiver 
covers 4.2 -7.5 and 18 -31 me /s and is complete 
with 9 valves, BFO, crash limiter, etc. ; Vibrator 
supplies this receiver and the associated transmitter 
from a 6 v. accumulator. Receivers have damaged 
switch spindles (wafers intact), but are otherwise 
perrsct. 37/6, complete with circuits. 
T' `SMITTER 21. For the above Rx and PU, 

° complete with front panel, control box, 
s, and aerial tuning assembly ; PA coils 

have been stripped by the Ministry of 
ay easily be replaced with the aid of the 

supply ; in excellent condition, 25/ -. 
for 2-1 set or 18 set, 2;11 each. 
t mA, New and Boxed ; suitable 

no. 9 CAULDWELL STREET, 
BEDFORD Phone : 5568 

February, 1951 

D. COHEN 
Radio and Television Components 

POST ORDERS ONLY 
Line and frame coil assembly. frame coils not fitted but 
supplied wound with full instructions to fit. High impedance 
frame coil, low impedance line coil (matching transformer 

5-1f. Price 8'6. 
bin. Rubber Mask (White) with TRIPLES Glass. 10' -. 
80 ohm feeder (thin) per yard 8d. 

P.M. SPE.1RERS 
Size With Trans. Less Trans. 

3.) in. ... ... ... 9 - 
Sin. ROLA ... ... ... 

... 
13 6 - 

6l in. TRUVOX ... ... ... 13 6 10 - 
8in. ROLA ... ... ... 15 6 13 6 .. 
in. ROLA ... . ._ 19 6 116 

6' in. R. F.: A. Closed F e19 with O.P. Transformer 11 6 
Post and packing on each of above items 1 - each 

MAINS TRANSFORMERS 
Primaries 200 -250 v. 

BULGIN. semi -shroud. drop- through, 280-280. 80 mA. 6 v. 3 amp.. 
5 v.2amp 163 

220 -320, 120 mA., 6 v. 4 amp., 5 v. 2 amp.. £1 Ss. 0d. 
X50 -350, 70 mA., 6 v. 2.5 amp., 5 v. 2 amp.. 15 -. 
Drop -through type 280 -280, 4 v. 6 amp.. 4 v. 2 amp.. 13:6. 
Similar to above, but drop -through or upright mounting. 14'6. 
250 -250. 60 mA.. 6 v. 4 amp. (to be used on common heater chain 

with a 6 x 5 rectifier), 14,'6. 
Auto -wound, H.T. 283 v. 360 mA.. 6 v. 3 amp., 4 v. 2 amp.. 11/6. 

ELECTROLYTIC CONDENSERS 
50 mfd. 50 v. work. L9: 16 -24 mfd. 350 v. work. 3/3: 100 mfd. 
12 v. work, 1!3: 10:16 mfd. 450 v. work, 4 -; 50 mfd. 12 v. work. 
1 -: 25 mfd. 25 v. work, 1 2; 16 x 8 mfd. 450 v. work. 3,9: 8 
mfd. 450 v. work, 111; 250 mfd. 12 v, work, 1.3: 8 mfd. 500 v. 
work, 31 -; 16 mfd. 500 v. work, 3.9; 8 x 8 mfd. 450 v. work, 3 6. 
Ex- Government Metal Rectifier. 230 v. 60 mA. at 4- each: 
230 v. 80 mA. at 5- each. Packing and postage 6d. extra. 
Ex- Government 8 mfd. with clip, 950 v. work. 1!- each. 
12in. White Rubber Mask with armour plated glass, 15.- plus 
1- postage and package. 

Stamp for Lill. 

67, Raleigh Avenue, HAYES, Middlesex. 

FREE To AMBITIOUS 
This 176 -page Coot ( ENGINEERS ! 

1 Have you sent for your copy ? 

' ENGINEERING 
OF PORTUNITIES' 
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 

¿9 Home -Study Courses in 
all branches of Engineer- 
ing and explains the 
benefits of our Employ- 
ment Dept. If you're 
earning less than £10 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 -page 

" ENGINEERING OPPORTUNITIES" 

;NAME 
!ADDRESS 

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

409B, Shakespeare House, 
17119, Stratford Place, London, W.I 

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

Radio Engineering 
Autcmobile Eng. 

Aeronautical Eng. 
Prcduction Eng. 

Building, Plastics, 
Draughtsmanship 
Television, etc. 
GET SOME 

LETTERS 
AFTER YOUR 

NAME ! 

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

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

AM. B rit.l. R. E. 
CITY 9, GUILDS 

MATRICULA- 
TION, etc. 

BIET' 
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Practical Wireless 

BLUEPRINT 
PRACTICAL WIRELESS 

No. of 
Blueprint 

CRYSTAL SETS 
' r Blueprints, Is. each. 

1937 Crystals 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 & 

L F) .. .. PW76* 

Three -valve : Blueprints, 2s. each. 
Summit Three (HF Pen, 

D, Pen) PW37* 
The " Rapide " Straight 

3 (D, 2 LF (RC & 
Trans)) .. .. PW82* 

F. J. Camm's " Sprite " 
Three (HF, Pen, D, 
Tet) 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 

Super het .. ,. PW52* 

SERVICE 
No, of 

Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : Blueprint, 2s. 
Simple S.W. One- \aivcr 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) .. .. .. P \ \'30A* 

The Prefect 3 (D, 2 LF 
(RC and Trans)) .. P\ \'63* 

The Band -spread S.W. 
Three (HF Pen, D 
(Pen), Pen) .. ,. PW68* 

PORTABLES 
Four -valve : Blueprint, 2s. 
" Imp " Portable 4 (D, 

LF, LF. Pen) .. P \V'St, 

MISCELLANEOUS 
Blueprint, 2s. 

S.W. Converter- Adapter 
(1 valve) .. .. P\ \'48 A* 

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.0 .. AW403 

SPECIAL NOTICE 
THESE blueprints are drawn 
descriptions 

Tohf e 
sets ar 

onow 
of print, but an asterisk beside blueprint number denites that structional details are availabi,, with the blueprint. 

The index letters which precede Blueprint Number indicate the p,r- lodical in which the description appear : Thus P.W. refers to PRACTICAL, WIRELESS. A.W. to Amateur lfireleas, 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.. Tows r House, Southampton Street, Stran.i. W.C.2. 

No, .i 
Blueprin; 

SHORT -WAVE SETS 
Battery Operated 

One -valve : Blueprints, 2s. each. 
S.W. One -valver for 

America 
. AW429* 

Two -valve : Blueprints, 2s. each. 
Ultra -short Battery Two 

(SG, det.Pen).. I WM402* 
Four -valve : Blueprints, 3s. each. 

Short -Wave World - 
beater (HF Pen, D, RC, 
Trans) .. AW436* 

Standard Four -va her 
Short -waver (SG, D, 
LF, P).. .. WM383* 

Mains Operated 
Four -valve : Blueprints, 3s. 
Standard Four -valve A.C. 

Short -waver (SG, D, 
RC, Trans) .. .. WM39I * 

MISCELLANEOUS 
Enthusiast's Power Am- 

plifier (10 Watts) (3 / -) WM387* 
Listener's 5 -watt A.C. 

Amplifier (3/ -) ., WM39 .* 
Harris Electrogram 

battery amplifier (21-) WM399* 
De Luxe Concert A.C. 

Electrogram (2/ -) .. WM4O3* 

I MINTS COUPON 
This coupon is available until February 
5th, 1951, and must accompany :II 
Practical Hints. 
PRACTICAL WIRELESS, FE3. 1951. 

a 6 :i:-psd on the 7th of each month by GEO. -,E ',EWNES. LIMITED. Tower House. Southampton Street, Strand. London. W.C.2, and - in England by W. SPEAIGHT S; SONS. LTD.. Exmoor Street. London. W.10. Sole Agents for Australia and New Zealand: : J4:DON & GOTCH -(A;sia). LTD. South Africa: CENTRAL NEWS AGENCY. LTD. Subscription rate including posta ge. fqr Inland and Abroad 10s. 61. (Canada 10s.). Registered at the General Post Otäce for the Canadian ilving'ázsne Pei =t. - 
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RECORD CHANGERS. THE 
NEW COLLARO TYPE RC500. 
Voltage 100 -250 volts A.C. 
Takes up to ten loin. or 12in. 
records. Fully automatic, 
with lightweight high fidelity 
Dirk -tip. BRAND NEW AND 
UNUSED. With full instruc- 
tions and installation data. 
Price, £11 inc. tax. 

ANTENNA ROD SECTIONS. 
Each section is steel heavily 
copper plated. Size, 12ín. 
long, rin. diameter. Any 
number of sections can be 

fitted together. Lasky's Price, 2/0 per doz., 6/- 3 doz., 11/- 
half gross, 20/- per gross. All post free. 

CAR RADIO PLUG SUPPRESSORS. Brand new ex- Govern- 
ment. Normally listed at 1/6 each. 
Lasky's Price, 1/- each, 10/- per dozen. Post, free. 

SCREENED FIELD LOUDSPEAKERS. 61ín. p.m. Supplied 
with output transformer. Ideal for use with television receivers. 
Lasky's Price, 10/- each. Post. 1 / -. 

OIL- FILLED CONDENSERS. 8 mfd. 1,000 v.w. With stand - 
,,ir insalator-. Brand new and perfect. 
Lasky's Price, 1/6 each. Poet extra. 
MAINS TRANSFORMER TYPE MBA /3. 200 -250 volts 50 c.p.s. 
input. (lutptlt: 350.11- -350 Volts 80 m /a. 6.3 v. 3 a.. 5 v. 2 a, 
it 'ill tìla amts tapped -at 4 volts. 
Lasky's Price, 181 -. Post 1/6 extra. 

VALVES. ALL BRAND NEW, UNUSED AND FULLY 
GUARANTEED. 
Set No. W.P.1 -OKS, 617, 6Q7, 51.1, (NS. Lasky's Price, 39,11 

the set. 
Set No. W.P.2 -12x8, 12K7, 12Q7,- .3625, 56L1). :111 GT. 

Lasky's Price, 45/- thé Set.. . 

Set No. W.P.3- E01135, 1ÿF39, EBC33, EL33, A'L31. Lasky's 
Price, 49/6 the sett.-- - - 

Set No. W.P.4- ECH35, EF39, EBL31, .Aí31 Lasky's Price, 
47/6 the set. 

Set No. W.P.5- CCH35, EF39, EBL31, C131. Lasky's Price, 
46/- the set. 

Set No. W.P.O -1T4, 1R5, 195, 184: Laeky's-PrlCe, 38- he set . 

Set No. W.P.7- KTW81, 171I163, KT61,' U50. -Lasky's Price, 
34J- the set. - . 

All the above valves can be purchased eeparately, luit salé 
money by buying a set. Full price list of Valves will be scat 
on application. 
ELIPTICAL SPEAKERS. 611u. Truvox. 3 ohms p.m. 
Lasky's Price, 12/11. Post 1/6. 

MOVING COIL METERS. All 21ín _Gush panel, mounting, 
brand new and boxed. 0 -10 m /a, 0 -50 m /aa 0715_0. rù /a, 0 -200 

m /a, 0 -300 m /a, 0 -2 amps., 0 -20 amps., 0-30 amp . Lasky's 
Price,1218each. Post free. (ltheetyliesInstóek,pleaaeenquire. 

OSMOR TYPE "Q COIL PACKS. ;Supplied ; cote Hen- with 
circuit diagrams. Simple single hole fixing. S'het for 105 ke /s. 

1.F. These coil packs are aligned Mid tested in actual frd- 

short (LMS), 40 /4l with nH.F Csta e, 8 8. Long, m diumiand 
trawler baud (LEITH), 42/10. Medium, st.e,rt, short. (MSS), 
42/10. Batt. 'het with frame aerial, 45 ;10. All poet free. 

370, HARROW ROAD, PADDINGTON, jsJ _C 9 LONDON, W.9. (Opposite l'ad;hugton Hospital.) 

Telephone: CUNningham 197f' and 7214. Hours: Mon. to Sat. 9.:10 a.m. to 6 p.m. Thurs. half da 

Send a 2'd. stamp with your name and address (in block letters please) for a ropy of our encrent litt of new manufac- 

turer' surplus and ex- Government equipment. The Lasky's Radio. hulletül. 

CLYDESDALE 
Bargains in Ex- Services Radio and Electronic Equipment 

NEWS FOR THE COMMERCIAL RADIO CONSTRUCTOR 
WALNUT WOODEN CABINETS 18 WAVECHANGE 

A professionally -built finely finished walnut SWITCH 
wooden cabinet with inside dimensions 2 WAFER WAVE - 
131 x 88 x 71 in., complete with a finished. CHANGE SWITCH. 
dial aperture lII the front 51 x 31 in. and a 3- position. 4 -way 
speaker aperture 52 x 41 in. Titres holes are each wafer 2 . in. 
drilled symmetrically below the dial aper- between. wafers. 1: 

Cure. This is the type of cabinet which will in. spindle, standard 
make you want to build that new house i in. diam. flattened. 
set. Refer 11394 P.' Refer No. H393P. 
CLYDESDALE'S PRICE ONLY îl.5.0 each. Clydesdale's Price 

POST PAID. Only 4!6. Post Paid. 
LOUDSPEAKERS 
H396P. Brand New 
8 in. PM MOVING 
COIL LOUDSPEAK- 
ER, complete with 
matching trans- 
former. These speak- 
ers are standard 
replacement types 
and ready for in- 
stallation, in orig- 
inal maker's cartons. 
Clydesdale's Price 
Only 1716 each. Post 

Paid. 
GLASS DIALS 

Graduated 3 -wave- 
band glass dials to 
suit the cabinets 
H394P. advertised 
elsewhere in this 
issue. Refer No. H410. 
Clydesdale's Price 

Only 113 ea. Post Pd. 

CONTROL KNOBS 
11.40314. 

Ivory Control Knobs 11 in. diam. t in. deep 
with serrated edge. These knobs fit a 
standard i m. spindle with slatted side and 
are spring clip locked. 
CLYDESDALE'S PRICE ONLY 9d. each. 

POST PAID. 
H. 404P. 

These knobs are as above but finished in 
brown. 

CLYDESDALE'S PRICE ONLY Sd. each. 
POST PAID. 

CONDENSERS 
H399P 2 Gang .00035 Tuning Condenser less 
trimmers with i in. spindle 8 in. long, 
dimensions 21 x 2,' in. 
Clydesdale's Price Only 716 each. Post Paid. 
1.P. 4 40 pf. Trimmers. 
Clydesdale's Price Only 6(1. each. Post Paid. 
2P. Med. and Long Wave 150/400 pf. res- 
pectively Trimmers, comSined in erami 
mounting with small f- 
Clydesdale's Price OM' i 

.e2111.,o,naasar 

Order direct from : 

CLYDESDALE SUPPLY 
CO. LTD. 

2, Bridge St., Glasgow, C.5. 'Phone : SOUTH 270619 

Visit our Branches in Scotland, England and N. Ireland. 

HENRY'S 
EN- It.A.F. 1 \l)11'.\TO1: ( \i 1 'I l t1 - ,. :11111g VCR - 
97 CRT with reu -metal circuit ' Stxi Lu :f cci t -aloes 16, VR65 
(SPUD, .. VR54 (Eß34). 2IVR92 (EA5M, etc., etc., two deck 
chassis in metal case. 18 x 181 x 1111n. New condition. 8716 
each. Plus 7/6 packing and carriage. 
SPFA'IAL VALUE IN MAINS TRANSFORMERS. Parmeko 
350 -0 -250. 90 m/a 6.3 v. 3 a.. 5 e. 2 a., half' 'rm,d'd, drop through 
type: Electrostat i,. , i./ - - 

us 9d. pest. 
Limited quantity. 

'DUAL PURPOSi . 1I111ä 'I I:. \ \., . ,it N1. " -.S, se,,;1 
350ß -350 v. 80 m /a, 6.3 v. tapped 4 c. at a ante, a c. tapped 
2 amp. Top chassis mounting, and fully guaranteed. Fri. 
9d. post). only 1816. 
BAKELITE RECEIV I 1 ;I 51: 51 n An extremely advar... 
geous purchase. enable - Towing . Attracti 
brown Bakelite cabinet tlln complete w 

drilled for standard live -valve superhet. back. 3 -w, 

glass dial and back plate. Chassis and cabinet are desig, 
for 60n. speaker, and all standard components. Price 
plete is 26/- only, Limited quantity. 
I.F. TRANSFORMERS. Manufacturer's surplus, Iron co., 
465 K:cs, Size 4 x 18 x llin. Pair, 8/6. Whilst they last l 

RECEIVER TYPE 21. The receiver portion of the W/S 
operating from 4.2 -7.5 Mc's. Double superhet from 16- 

Mc/s. Incorporating B.F.O. and crash limiter. Valve line -gym 

7 -ARP12 (VP23) and 2 -AR8 (HL23DDt.. Absolutely brand 
new. complete with circuit. Only 45.- complete. Vibrator 
power unit for above, brand new. 1718 only. 
931A. PHOTO -CELL MULTIPLIER AMPLIFIER \ I 

COMPLETE. Incorporating 931A photo -cell, 2 val: 
6AC7. 6AG7, etc., etc. Can be adapted for use in window 
warming systems. locating foreign bodies in liquid 
in textiles, burglar alarms circuit switching, by rely 
etc. Panel size 94 x 41ín. Circuit diagram not avallabic. 
451- complete, post flee. 
MIDGET .0005 mfd. TWO -GANG TUNING CONDENSER. 
Size only 21. x 12 x liin. Capacity guaranteed. standard ten., 
lin. spindle. complete with mounting bracket. loss trimm 
6 /8. or complete with " built -in " trimmers 7.8 each, plus 
post. 
MIDGET I.F. UNIT IN ALUMINIUM! ('AN, 41 x I $ 1i._ 

i 
Comprising one valve type l.T. 4,Midgot,Iton Cored T,11 Tram 
460 Eels and eight midget resistors and condensers. Bare ..: 
price of 2 for £1. post paid. ' - 

Send stamp for Current Component List. 

5, HARROW ROAD, LONDON. W.2 
PADclington 1008/9, 0101 
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