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Figures
Talk!

i

oo

Mode! ... 103
Stages of LF. 2

Selectivity better than (kcls) ... 7
Stages of AV.C. .. 3
No. of Valves 10
No. of Wave Bands 3

ADDING UP TO ONLY

No other radio chassis offers_all that the Armstrong RF. 103 so
cfficiently provides at such a low cost.

OTHER ARMSTRONG CHASSIS

Model EXP. 83/3. An eight-stage all-wave radiogram chassis is
designed to provide quality radio and record reproduction for the
“ not-so-rich.” £15.8.8. Plus P. Tax,

Model 125/2. The “ Armstrong ' triumph—a 14-valve all-wave
radiogram chassis with short wave bands down to 10.9 metres.
The chassis for the man who wants the best. £33.12.0. Plus P. Tax,
ARMSTRONG TELEVISION—-MODEIL TV.20. A wide-range
%}l-valg.;e 'Ii‘nsbrument, incorporating & 12in. C.R. Tube. £52.10.0.

us P. Tax.

19 Gns.

Write now for full information.

THE CHASSIS PEOPLE

Armstrong Wireless & Television Co., Ltd.. Warlters Road,
Holloway, London, N.7. Tel.: NORth 3213.
Sole Birmingham Agent; Hayes Company, 1, Alcester Road,

Birmingham, 13.

CONSTRUCTOR

UNIVERSAL 8 WATT OUTPUT
TRANSFORMERS—T98—T99

No constructors’ work bench is complete without onz 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 ail experi-
mental work. TYPE T98 for single ended valves, {—
TYPE T9) for push-pull. The superior design and
high quality of Gardncrs Transformers cnsure
retter home construction.

RETAIL PRICE

21/-

Fully descriptive literature on Somerford and CARRIAGE
PAID

Miniford Components will be sent upon request.

(Saroners Rabio;

COMERFORD, CHRISTCHURCH, HANTS
Phone : CHRISTCHURCH 1025

'SOUTHERN RADIO'S WIHElESS BARGAINS

R.3515 TELEVISION UNITS. 21 valves with é-stage 14 m.c.
I.F. strip, recommended for ideal T.V. conversion by all experts.
Brand new in original wooden cases. £3/10!-.

R.1365 RECEIVERS. Brand new and unused, as specified for
lnexpensive Television. £3/5/-, )
T.R.1196 6-Valve superhet receivers.
2246, plus 114, -
. THROAT MICROPHOMES. With Lead and Fiug—Magnetic

46,

CONTROL CABLES, |4/t. with adaptors or B.C.453/4/5.
916 each.

R.A.F. BOMBSIGHT COMPUTERS. Complete. brand new,
with motors, gyro gears, blowers, etc, etc. Ideal for model
makers, etc. The best component value ever cfiered. 55i- each,

plus Si-.
LUFBRA HOLE CUTTERS. Adjustable from 7" to 3}” “or use

on wood, metal, plastics, etc, 516,
CONTACTOR TIME SWITCHES. By Smith or Venner.
10-hour movement with thermostatic control. 2 impulses per
second. Complete in sound-proof case. 10/-, plus 114,
HAND GENERATORS. 6 volts at 5 amps. Complete with
crank, 21!-.
RECEIVERS TYPE CCT-46104. Frequency 1.5 mcs to 3 mes
for 28 volts. Complete with 28 volt Dynamotor, 6 valves. Brand
New. Black Crackle Finish, 90f-.
SPEAKERS. Celestion 2}in. P.M. 3 to 5 ohms. Moving Coil, 1716.
PLASTIC TRANSPARENT MAP CASES. 1[4 inches by 103
inches. Ideal for Maps, Charts, Photographs, etc. 515,
CONDENSERS. 100 Assorted Mica and Tubular up to 2 Mf, all
useful sizes, 15/-.
RESISTANCES. 100 Assorted all usefu! sizes up to 3 watts, 12/6.
RADIO COMPASS INDICATORS, with internal Selsyn motor,
37 dial, 1316 ; 57 dial, 156,
WALKIE-TALKIE (TRANS RECEIVER) Type 38, Mark Il
Complete with 5 valves ; Throat Microphones ; Headphones and
Aerial. Guaranteed working. £3/10/-, carriage paid.

Radio Publication List 2id.

SOUTHERN RADIO SUPPLY LIMITED

11, Little Newport Street, London, W.C.2  Gerrard ¢653

Perfect and guaranteed.

HOME STUDY
backs radio experience with:
sound technical knowledge

MANY men who wished to link their
radio experience with a sound technological
background have rcceived successful in-
struction by means of an I.C.S. Course.
Its value has been proved not only to
amateurs but to men who already have a
professional interest in .radio and tcle-
vision engineering, including those taking
gualifying examinations. It is invaluable,
also, to students who wish to prepare
themselves for a ‘ob in this field. Courses
of Instruction ‘covering radio and, if
necessary, television including the following:
Complete Radio Enzincering. Radio Scr-yice Enfi;incérs
Radio Service and Sales. Advanced Short-Wave Radio
Elementary  Electronics,  Radar, . Radio,’. .and

Tetevision Technology. N -

And the following Radio Examinations @ | .

British Institution of Radio Engincers " -
P.M.G. Certificates for Wireless Operators
City and Guilds Telecommunications

Write today for our FREE “ Radio™ booklet,
which fully describes the above ICS. Courses.

N A
CORRESPONDENCE SCHOOLS

Dept. PW16, International Bldgs., Kingsway, London, w.C2
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Build a professional-
looking Radio at less
than half today’s price

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

TRF

Valve line up: EF22 H.F. Pentode; VRII6
Detcctor ; CVI1510 Beam Power Output in
the A.C. Model. The A.C./D.C. Output
Valve is 12A6. Both use Mcta! Rectifiers. Wave-
band coverage is for the Medium and Long
bands. Price £5/19/6 (carriage and packinz
2/6). With Walnut or Ivory Cabinet.

SUPERHET

PREMIER RADIO CQ it o0 0 e
[ ] © Beam Power Output in the A.C. Modcl. The

MORRIS & CO. (RADIO) LTD.

ALL POST ORDERS TO OUR NEW FACTORY AT—
740, HIGH ROAD. TOTTENHAM, N.17. Tottenham 5371-2-3.
CALLERS TO : 152'3, Fleet Street, E.C.4. Central 2833.
207, Edgware Road. W.2. Ambassador 4033. This branch is
open until 6 p.m. on Saturdays.

A.C/D.C. Ouiput Valve is 12A6. DBoth
use Metal Rectifiers.  Waveband coverage is
16-50, 190-540 and 1,000-2,000 m. Price £7/19/3
(carriage and packing 2/6). With Walnut or
Ivory Cabinet.

Circuiv diagrams only can be supplied at 1/6
each. Cabinets only available at 17/6.

Your coll and
switching prob-
lems are solved in

Q" Coilpack. No

complicated wir-

ing circuits—just

% {‘x_ve simplg connec-

- ions and you're
,‘ﬁ’ Send 5d. (stamps) for all set for hetter
p complete receiver hq",‘chijalge A-llrtl:ee:s’
As specified for conver- CiTclit. also lists of gyatlable for mains
sion of the Type 25 unit (Cojls, Coilpacks and and battery sets,
of the TR.1196 also Type all Radio Compe- Somblete with full
18 and wartime utility © 4 instructions and
receivers ete. nents. circuit diagrams.

OSMOR RADIO PRODUCTS LTD.

(Dept. P.12), BRIDGE VIEW WORKS, BOROUGH HILL,
CROYDON, SURREY.
Telephone: Croydon 1220

SR

Three heads are
hetter than one!

SN
“

&

= SEr
< 2 . I "o Z
For Standard and Microgroove recordings

Microgroove recordings Green Spot.

Modern standard recordings Red Spot.

Older standard recordings Yellow Spot.
These pickup heads are fitted with an easily
replaceable armature system complete with a semi-
permanent sapphire. Downward pressure 10-12

grams for standard recordings, and s5-7 grams for
microgroove recordings.

Prices : With one Head £4.0.0, plus £1.14.8 Purchase
Tax. Extra Heads each £2.10.0, plus €1.1.8 Purchase

Tax. Spare Armature System with sapphire [4s. 8d.
including Tax.

275 Connoisseur, i
¢ a (onnoisseur.
Telephone : HALIFAX 69169

A. R. SUGDEN & CO. (ENGINEERS) LTD.
Well Green Lane, Brighouse, Yorkshire.
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@ THERE IS A
&Zfﬂ/bﬂ}m

DSPEAKER

The W.B. range includes speakers from
2}” to 18", among them the famous
Concentric Duplex 10" and 12" models.

Ilustrated here is the Concentric
Duplex Twin Corner Reflex
Console with 10" Speaker.

% Details on request

WHITELEY ELECTRICAL RADIO CO. LTD.
MANSFIELD NOTTS.

s TELEVISIOY SOUND VD ¥
‘ OV OVE CHASSIS Size 10in. x 4lin. x lin.
‘“ Made possible by the use of miniature valves

rerse stute Lo fan g Birmdnglaim frogueney. (London

merlel it e conresed o Holwe Moss Jrejuency.)
L

SAFETY FIRST. Fu~ed test prads,  Fully i-plated 1l

fape with refractable point, Contact i euby paamde when

desired by pressing top. fael Prod contains o vartridee
Gy pe fuse and sprine,

LASKY™S PRICE 411 PER PAIR. (Oue red. one

Dl ko) Post el extra,

VIBRATOR PACKS. Bramd new, in o arizinal eartons<.
Manafactured in VoS Far 6 oor 12 volt input.  Output,

300 solt~, 60-20 nia. Supplicd eomplete with $-pin non- These wit< are not ex-Government, but are hrand new
synehirenons vibrator sl either 041 vr 6X3 rectiner. mannteiurer's surplus. They may be used with any 3 pe
SBize of unit :—7in. X Sin. v st time base and ec.r. (ube, are fully asscmhled and wired,

LASKY™S PRICE, 27,6. Postageawd packing, 2,6 extra. | supplied with all valves. Voltages reqiired i— LT, 6.3 volts

3oamps., HUU 270 volts 80 mya.
ANTENNA RELAY UNITS TYPE CBY 28125. AMERICAN Valve line-up :—35 BAMGs R.P, amplifiers soand and vision,
AIR CORPS. Contains 0-5 mya. Western moving cojil meter, one eommon to hoth, 26 ound and vigion detectors.
Absorelay, insulators 0075 amp. heating clement with switeh, GAMG video ampliter, GAMG sxne. vep., 6AMG sound output.
A ptovacuunn eondenser, 5 Ky, working,  1n black vrackle Send 6d. for a copy of the full data, circuits and photographs
metal ease, siz(‘:i4._'.in. X Sin. X 3lin. A dealing with this anit.
LASKY'™S PRICE. NEW BOXNED, 1 - A
o Price complete as illustrated - £6.19. 6

Uas
Carrisge and packing 3/6 extra.

L i‘ s K ‘7 b S _ R ;\ ]b l 0 . ig)&D%f;R’Rgz/ ROAD, PADDINGTON,

(Opposite . Paddington  Hospital.)

Phene : Cunningham 1979 and 7214, Hours @ Mon. todat. 9.30 a.m. to 6 p.m. ‘Thurs, haif-day.

Send a 2hd. stamp with your nane and address for a copy of vur vurrent. Bulletin, _We have laree stocks of. new. SHLpHus
radio compouents, valvés, trunsformers, ctc., details of which are given in our Bulictin,
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EVERY MONTH.
VOL.XXVIL. Mo.535. MAY, 1951

COMMENTS OF THE MONTH

Editor £.5.camm

BY THE EDITOR

18th National Radio Show

HE 18th National Radio and Television
T Exhibition will be held this yecar at
Ear]s  Court from August 29th to
September 8th. Thus is broken the long
association which tied the name of the Radio
Show with Olympia. In future we shall refer
to this high spot of the Radio and Television
Year as the National Radio Show.  In many
respeets Olympia had proved itself to be unequal
to the expanding demand of our twin industries.
The last Exhibition to be held there was
cramped ; a much larger number of firms had
to be accommodated, with the forescen result
that the gangways were reduced and on the
busy days, notably early closing days and
Saturdays, it was impossible for visitors to
examine the exhibits in comfort.

The more spacious floor space at Earls
Court will eliminate this main difficulty, and
now that television is developing rapidly o
fair proportion of this spacc will be devoted to
-special television booths. so that the publie
can see television programmes on the receivers
exhibited.

The first day of the show, namely, August
28th. is to be ¢ Invitation Day 7 for overseas
and other speeial visitors, and it is cxpected
that Earl Mountbatten will open the Lixhibition
to the public on August 29th. '

The scope of this year's exhibition has been
considerably  broadencd. for
the radio and electronie industry will be
represented, and in addition there will he
cxhibits of gramophones. records and accessories,
clectro-medical equipment, electronic scientific
instruments and test gear, including related
products and services, trade exhibits and dealer
aids.

Services and Government Departments will
be represented by exhibits fromm the Army,
the Royal Air Foree, the Board of Trade, tho

Ministry of Civil Aviation, the Department of

Scientific and Industrial Researcl, and British
Railways.
The B.B.C. has promiscd full co-operation,
and visitors will have a much better view this
. vear of the television stuctio and of the artistes
and technical personnel in action,

every branch of

There will be improved facilitics for com-
paring the various television receivers on
exhibits in a 250ft.-long gallery. 'The control
of the distribution of sound and vision will
form an exhibit whichh will be of interest to
every technician.  There will be glass-walled
continuity suites for both radio and television,
with the announcers in public view.

We learn that the emphasis in the exhibitiort
will be on export, because invitations to thc
show have alrcady been distributed widely
overscas, and a 28-page booklet entitled
“ British Radio for the World” hLas been
prepared for overseas circulation only.

The exhibition comes within the Festival of
Britain period and visitors who come to Britain
in the late summer will also be able to visit the
Marine and-Engincering lxhibition, and the
Flying Display and Iixhibition of the Society of
DBritishh Aircraft Constructors as well as the
Motor Show.

The British Institution of Radio Engineers is
holding one of the sessions of its 1951 Con-
vention at the National Radio Show.

For the demonstration of radio reccivers
sounddproof enclosures will be provided, a
speeial radio “signal being piped to exhibitors
requiring it. It will be generated in the control
room and will be within the medium-wave
coverage of normal broadeast receivers. Only
one signal will be transmitted over this network
and it will be modulated with good quality
speech and music obtained from recordings
on magnetie tape. and it will simulate as nearly
as possible a typical medium-wave broadeasting
station fur the demonstration of complete radio
receivers.

The technical committee are hoping to
provide for the benefit of exhibitors of high-
graile low-frequency apparatus, a high-quality
audio-signal superimnposed on the cable of
network carrying the radio programme referred
to above. A simple filter will be installed in
cach demonstration room using the service so
that cither or both signals can be provided
using the same cable run. 1t is proposed to send
out a standard B.B.C. programme taken direct
fromn the B.B.C. over the music lines which
will be available in the control room.—F. J. (.
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Broadcast Receiving Licences
HE following statement <hows the approvimate

number or licences issued during the year

ended 31st January, 1951,

Region Nl r
T.ondon Postal .. 2.331.000
Home Countices 1,641.000
Midland 1.736.009

1,894,000
1.604,000
1,060,000

728,000)
10,996,000
1,118,000

208,000
12,322,000
004 900 ll(,Cl](,Oa tor

North Eastern
North Western
South Western
Welsh and Border (,oun(u

Total England aud Wales
Neotland .. . ..
Northern hcldn«l ..

Crand Total

The above total includes
television.
' New Transmitier for Third Programme
A NEW ligh-power transmitter and mast radiator

arc \h()ltl) to be put into serviee at Daventry
for tho Fhird Programme. The installation has
two of tho latest” Marconi 100 kW. air-cooled
transiitters, with paralleling equipment, to give
an output of 200 kW. but, to conform with the
Copenhagen Plan, the actual power used will be
limited to 150 kW,

This newest design of broadeasting equipment is
housed in the oldest surviving B.B.C. tran<mitting
station and now occupies the space where, 23 years
ago, the B.B.C. installed  their
first high-power transmitter for
long-wave broadeasting — the
famous  * old- gontlmnun 2 of
radio, 5NX. This venerable
transmitter, which was in service
also  Marconi

antil 1948, was

engineered,  and  replaced  the
historic 3XX  which had been
used  for  experimental  hroad-
casting by the Marconi Company
from  their  own  works  at
Chelmsford,

. The new installation consists

of two complete transmitters of
100 kW, output.  They aro arv-
ranged in line with a  special
pax'alloluw unit  between  them,
in which the outputs are combined.

Death of Mr. P. C. Bullock

TJH‘ B.B.C. announces  with
regret. the death of Mr,
. . Bullock, ALLMech k.,

ALMLIELE, Mr. Bulloek  joined
the Station Design and lnstalla-

The 1o 100 AW, Marconi transmitiers at Daventry.
are worked n parallel 1o give

WIRELESS

May, 1951

of WIRELESS

tion Department (now Planning and Tnstallation
Department) of the B.B.C. in 1931, having
previously been with the Fnglish Electriec Company,
and shortly afterwards became head of the power
section of this depurtment.  In 1944 ill health
compelled  him to resign this post, but he has
=hice been responsible for the technical negotiation
of all agreements for clectricity supply for the
B.B.C's stations.

EM.I and the Festival of Britain
HII Land Travel Exhibition, which forms part
of the Festival activities. will feature a display
of Amateur Radio Equipment.

An EMI. Absorption Wavemeter has heen
sclected for exhibition in the Amatewr Radio
Scetion,  This wavemeter employs a germaninm
crystal reetifier. It operates over the range of
1.6 to 30.0 Me/s.

Special Magnetic Recorder

SPECIALIS.M.T. portable inagnetic tape recorder

is being supplied to the IFestival authorities for
use in the Dome of Discovery.

The number of enquiries, in many Janguages,
that arc expected will necessitate  the serviees of
expert translators and technicians, ,

To enable a query to bo “stored when it i3
impracticable to give an ‘‘ on-the-spot ”” answer.
this latest type of pr ofessional magnetic-recording
appamtlh is being used. The enquirer will deliver

his questions into ‘the miecrophone and the recording
can then be played back at a suitable time and an
given.

alswer

&

The transmitters
200 RW.
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The machine will record up to 60 minutes on
cach 1,200 ft. reel of recording tape and once the
queries have been dealt with the recordings can be
crased and the tape used again and again,

The machine and the Emitape recording amedium
i= being provided by E.M.L. Factories, Ltd., Hayes,
Middlesex, lugland.

The Ham Spirit

FOR five years 24-year-old Len Chastey, of

Bridestowe. nr. Okehampton, has lain in hix
hut at the Cornish Riviera Sanatorium, Roschill,
Penzance. As a result of tho efforts of the Cornwall

Amateur Radio Club he has now obtained a trans-

Ultrasonics
NDERWATER sound ean be
picked up by an entirely
new methiod recently reported to
the Acoustienl Socicty of America.
When ultrasonic waves strike a
wire covered with a porous coating
and inunersed in water, an alter.
same
frequency as the waves is set up
within the wire.  The kind of metal
used in the wire makes no differ-
ence, but  the effeet geems to
depend  on the kind of porous
coating and on the solution with
which the wire is covered.  The
voltage produced is very small,
but it can be amplified to useful
magnitudes.  This discovery, sayvs
Lladio Klectronics. may bo uscful
for submarine detection and it will
bhe used for laboratory stuwdy of
various  kinds  of  underwater
cffects.

Brain Diagnosis

. UL'I’HA.’\'ONI(‘N are also being nsed in research

into brain dizorders.  Radiations are passed
through the brain and are attenuated through
tissues, ete., but remain undisturbed when passed
through fluids,  As a result a “ map ** of the hrain
may be “drawn ' to show the presence of fluids,
and it ix claimed that this is superior to N-ray
examinationa.

Len Ghastey with his finely equipped “ shack.”

See story above.

mitting licence and his ““ hut ” has been well
equipped.  Now, instead of being cut off from the
rest of the world, he is in coustant touch with
amateurs in all parts. His call is G3GZK and his
cquipment is rated at 25 watts.

Oliver Heaviside

IN a lecture recently to the Junior Section of the

Cambridge branch of the Institution of Post
Officer EKngineers, Dr. G. F. C. Scarle, FF.R.S.,
described ** the man as he was.”
Pr. Searle is probahly now the
only  surviving scientifie  man
who met Heaviside during his
work,

Town Relays

TOKE-ON-TRENT Corpora-
tion recently considered the
question of town relays of radio
and television and it was recomn-
mended that offers made by two
companics be examined in further
detail, and that systems already
in operation in two other districts
be inspected.

At Dover, the Town Council
decided to postpone for a month
a  proposal (o enter into an
agreement. In the meantime
local traders will hiave an oppor-
tugity of putting forward alter-
native syvstems. A «imilar scheme

Compare this view of the original 5XX transmitter ar Daventry.

proposed by traders had been
turned down some time ago.
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Jhnee Waveband Superhet
for the Beginner

A Simple, Inexpensive Superhet Especially Suitable for the Newcomer
By “ELECTRON”

HERE has apparently grown a legend that to
build a superhet one must have a wide
experience in receiver construction, and in

any ease, superhet tecthing troubles are no task
for the beginner to tackle.. \Whilst a superhet is
admittedly a more complex unit than a straight of
the 0-v-2 variety, and there may oeccur more
involved faults and difticulties, the constructional
snags are, in the main, greatly exaggerated. True,
the theory of the superhet is more involved (and
one is advised to glean at least a working knowledge
of this before such a receiver is built), and the
initial adjustments more complicated than with a
straight receiver; but the problems facing the
prospective huilder of a superhet are no more than
the average construetor can deal with.

All thoughts of point-to-point wiring diagrams
must be mstantly dismissed. The theoretical
circuit diagram and a rough idea of the main
component dispositions are all that is necessary,
plus common sense and thoughtfulness in the con-
structional work.

Thus a superhet, even of the simplest type,
although not for the real beginner, is well within
the capabilities of construetors who have had a
priming in various T.R.F. receivers. The receiver
about to be described is ideal for enthusiasts who
fecl they want to progress from the T.R.F. receivers
which have been their outlet for constructional
work in the past. .

The receciver has nothing formidable in its design

R20 22,0002
R21 47,0002

C22 0.05 »F
C230.01 #F,750v. wkg.

¢ Resistors Capacitors

{ RI1 47,0002 C1/C2

: R24702 . C30.1 «F

: R3 47,0002 C4 100 pF silver mica
< R4 47,0002 C5 0.1 «F

> RS5 47,000:2 C6 0.1 1F

: R6 10,000:2 C7 0.1 nF

¢ R7 35002 C8 100.-pF silver' mica
i R8 470,000 C9 0.1 «F

¢ R9 47,0000 C10 0.05 F

;. RI10 470,0002 C11 150 ,F silver mica
s RI11 M2 C12 0.1 F

¢ RI12 47,0002 C13 50 pF silver mica
¢ RI3 240,0002 C14 4.0 uF

i R14 2,000 C15 100 pF

i RIS1 M2 C16 0.05 F

¢ R16 500,0002potentio. C17 25 »F 25v. wkg.
H meter C18 0.005 «F

¢ RI17 47,0002 C19 25 uF, 25v. wkg,
I RI18 2400 C20 16 «F

: R19 4,7002 C21 16 1F

L arr 0000 0 0uraar a2 0100101 €120 0 00 0010 G g Bt Serenrsnar

or construction and can be built very quickly and

cheaply. Moreover, it is surprisingly eflicient for |
Py p gly

its size, and will illustrate to hitherto anti-superhet
readers that tho difticulties often associated with
such receivers are largely mythical.

Requirements )

When the receiver was designed, the éssentials
required were that it should be simple, easy to
construct, and of reasonably good quality in
reproduction.  Additionally, coverage on medium
and short wavebamls was envisaged, and operation
on a short indoor aerial waxs required.

The theoretical cireuit will show that medinm
and short wavebands are included, but many
readers, especially those living in the Midlands area,
would, no doubt, desire the inclusion of a long
waveband for reception of the Droitwich station.
This is a simple enough matter, and it only requires
thé addition of a further set of coils; the wave-
change switch mentioned will accommodate the
extra ones. For details, see coil data table. Again,

if only medium-waxe coverage is required, the short-

wave rarige can be completely ignored.

The Circuit

As will be seen from the diagram, five valves
are used in the receiver. The first valve operates
as frequency changer and local oscillator—it ix a
6K8, a triode hexode. Incoming signals (as applied
to the hexode grid and selected by the tuning circuit

LIST OF COMPONENTS

Inductors .

L1-3 Acrial coils (see table). :

1.4-6 Oscillator coils (see table). .

L7 Smoothing choke, 60 mA. 10 Henries. (Or *
field coil of loudsptaker if mains encrgised
type is used.)

Switches

S1, 2, 3, 4, Wavechange switch. 4-pole, 3-way.
S5 Pickup-radio switch. Single pole 2-way.
S6 Tone control selector. Single pole 4-way.
S7 On-off switch, incorporated with R16.
Valves : .
V1 Frequency changer, 6K8 (or X65, ECH35, etc.).
V2 LLF. Amplifier, 6K7 (or KTW63, EF39, etc.).
V3 Second Detector, 6Q7 (or DH63, EBC33, etc.).
V4 Output, 6V6 (or KT63, EL32, etc.).

V5 Full-wave rectifier, 5Y3 (or U50, etc.).
Transformors

T1 Loudspeaker transformer.

T2 Primary to suit mains. Secondaries : 300-0-
300v. at 100 mA, 5v. at 3a. and 6.3v. at 2a.
LFE.T.1, LF.T.2: LF, Transformers for 465 kc;s.

N R
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1.1/Cl) are mixed with oscillations ereated in the
triode circuit of the 6K8. These two carriers (the
signal received and the loecal oscillations) will
produce a beat note, the frequency of which will be
out of the audible range, i.e., supersonic, hence the
naine of the circuit as supersonic-heterodyne, to give
it the fullname. 1t will be seen therefore that, since
the IF. transformers must tune to this heat
frequency (or intermediate frequency as it is called)

in order to provide sufficient amplification, it is-

essential that the oscillator coils used must be those
designed for the intermediate frequency trans-
formers used. Since the recoiver being described
s LF. transformers of 465 kefs, then oscillator
coils for a 465 kefs LE. must be used. Also of some
importance is the matter of the oscillator padders ;
details of these and of oscillator and aerial coil
trimmers are given in the coil data tables.

The frequency changer is coupled to the LI
amplifier, a 6K7, in tho orthodox manner, with the
carthy end of the LY. transformer secondary taken
to the A.V.(. line. Full AV.C. is applied to the
signal grid and the actual A.V.(!. components are
of such a value as to be very suitable for the type
of fading "normally met with in medium-wave
reception.  Should the receiver be built with the
object ‘of using it mainly on the short waveband,
then the values of R11 and €9 could be reduced in
order to counteract the more rapid fading typical
of short-wave reception.

Many of the troubles encountered in superhets
ave due to badly designed or constructed oscillator
stages. In the receiver described, parallel-feed is
lls(‘(] and it is important to install the coils in the
correct phase. If the secondary winding is the
wrong way round, as likely as not no signals will
be received. So, if you cannot get the correct

connections for the coils you use. be prepared to
change ovor the secondaries if the necessity arises!

The I.¥. amplificr (or first detector as it is some-
times called) is a perfectly straightforward cireuit,
The following valve, a
conforms

following normal pattern.

6Q7  double-diode-triode, to standard

practice and acts as second detector/AV.C./lst
audio amplifier. The audio side of the 6Q7, i.e.. the
triode section, is generously decoupled in the anode
circuit.

Provision for a pick-up is made, and the switch

-85 fecds either the pick-up output or the IF output

to the grid of the 6Q7. On pick-up position the
coupling capacitor C10 is cut out and automatically
mutes the radio side.

The output of V3 is coupled to the output valve,
a 6V6, through a 0.05 pI capacitor, and the grid
leak of that stage acts as the volume control (R16).
A 47,000-ohm resistor is included as a grid stopper.

In place of the more usual fixed-capacitor/
variable-resistor, tone-control arrangement, asimple
switched circuit is included. This uses the normal
fixed capacitor, but the switch (86) sclects various
fixed resistors to give three pre-arranged tonal
values, Individual constructors may wish to
cexperiment to find values to suit their personal
tastes, but the three values given here will cater
for most likes. The fourth position, with no resistor
in circuit, is specially useful when a lot of bassix
required.

Nothing much need be said about the power
supply, since this follows normal practice, consisting
simply of a 5Y3 full-wave rectifier with standard
capacitor-input filter circuit.

Construction }

The accompanying layout sketches show the
disposition of major components. There is nothing
fanciful about the construction, but anattempt was
made to place the above chassis components insome
semblance of balance. Neatness, providing clectrical
efficiency is not impaired, always adds to the final
pleasure of building radio gear.

Starting from the right-hand bottom corner
(front) is the GKS&. followed by the first I.1,
transformer and the 6K7. Next to this, along the
bhack, is the second L.F.T., the 6Q7 and the output
6V6. The power supply components have been
mounted as far away from the receiver section s

5> 5.4 WAVEBAND

TATION
ROTATIC 7

cons? 1 Vsuoer
AIED,

<,

o

;

e

dol: LT
7 T Pid§

‘Ts; 2 A5 .
o153 T

Ri9) R2o

P18

o gy
)

) | i

! i

! I

i i

- 1 §

= !

' 1

! [l

! [

J

Tt

L---. Gangeo ---

Ll
]

Fig. 1.—Theoretical circuit of the receiver.
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practical. No screening was found to be necessary
=iiee, witls the gain turned fully on, there is no moro
than the usual very faint hum—hardly audible.

So much for above chassis layout. The below-
chassis wiring contains no real snags, and Fig. 3
will show all that one needs to know of the position-
ing of components. Those not marked should be
taken to the necarest appropriate terminal and, in
the case of earth return, leads to the ncarest
position on the carth bus-hars. As far as possible
make all earth returns from each stage to a common.
point. Thus, in the V2 stage, C6, (7, R7 and (12
are all taken to the same point. These common
return points are then interconnected by the bus-
bars. This procedure is well worth while in the
interests of stability, and it prevents receiver earth
points being at different potentials throughout the
stages. )

One hears much ahout needing an abundance of
sereened leads in superhet receivers but this is not
always strictly necessary. In fact, screening can be
overdone because tho more sereening there is the
greater will be the by-pass to

ponents such as 1'osist01'.<, (’apa(-itors and so forth,,.
should be taken to ‘"natural” anchor points’
wherever possible, as in the case of valve-holder),
tags, LEF.T. terminals and switeh connection=.
Whero necessary, insulated anchor tag strips (thow
with one earthed and two insulated tag‘. are very
convenient) should be fitted to provide a(l(htlonal:
securing points.  Only three were found to he
necessary and these are shown in their approximate |
pO\lthll\ in the under-chassis sketch. Even the !
rawest beginner should have little trouble in wiring- "
up this receiver, and components will he found to |
“fall into position” quite casily. .
A word on tho coils used. These are Wearite * P>
type coils as they fitted into the scheme of things .
quite nicely. Other similar coils could, of course, be
used where desxired. The R.I%. coils are banked
horizontally along the rear of the chassis, next to
the wave-chango =witch; the oscillator coils are
hanked vertically. It was found quite unnecessary
to use coil shields since in the. arrangement used the
two coils in use for any one given position are far

carth. Hence the ideal set has |
just the minimum of sercening—

and no more. In practice, a l
certain amount of trial and error |

R e —
'ﬂ“s/ 23,4 flsz s nﬂ:‘a
3 femm e}

is suggested; starting off with +, vi %
only the very obvious leads TN : To Output
sereened, others being screcned °°°B’\ Transfinr,
if any form of instability or other P —2 G On Speaker
symptoms appear which suggests FTye Twin Gang /
insufficient isolation. | 1 T Tuning Condsr.

Four leads only have been li:tﬂ e\/’% Cs //
made with screcned wire in the /S

original model. They are: (1)
From the aerial terminal to the
wiper of S1; (2) From the top
cap (grid of hexode) of VI1
through the chassis; (3) From * 7

e T .&@.
Qﬂ »’ V3

the rotor of C2 through the
chassis to S3; and (4) From the
top cap of V3 (grid) through
chassis to 83. 3

AC. *’l

No other leads have been

. . Mains

screencd, since there is no trace
of instability, or other annoying
symptoms. The valves can be
titted with valve cans (that
is, V1, V2 and V3) in order to shield them;in
actual fact this was done on the original receiver
but they were later removed as an experiment, and
sinece no signs of misbehaviour occurred they were
left off.

No leads, apart from the four alrcady mentioned,
have been sercened, and providing that short and
direet wiring is made, that the soldered joints are
sound, and that the earth returns are made as
_previously suggested, there should he no difficulties
in getting good initial results from the receiver.

Rigidity is another important point. Com-

AERIAL COILS

Ref. No. Type No.  Trimmer
Short Wave .. .. 1t PA3 60 pF
Medium Wave L2 PA2 60 pF
Long Wave .. .. L3 PA1l 70pF

S T TS A R T

sense.
cireuit should be studied closely and the various
wiring sequences worked out mentally, with any
snags ironed out, before any practical worl begin-.

Ref. No. Type No. Trimmer Padder
1.4 PO3 60pF 5,000pF (P1)
L5 PO2 75pF 450 pF (P2)
Leé PO1 100 pF 150 pF (P3)

1aly |

Fig. 2.—Above-chassis marking out and wiring details.

enough apart to prevent any troubles arising. For
instance, when on short waves,
cireuit (L1 and L4)
additionally,
course, with the other ranges.

the two coils in

are well spaced and are,

in different planes.  Similarly, of
.

Wiring

The procedure for wiring is largely one of common
The layout diagram and the theorctical

COIL TABLES

OSCILLATOR COILS
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Thne spent in working out these details will be
well worth while—in fact it is more or less vital.
Thero is, however, one point :—Tho wiring avound
the VI valve-holder should be comnpleted as far as
posaible before the coils L1, L2 and L3 ave fitted
into position, otherwisc it may be difficult to insert
the soldering iron without damaging the coils.
There is nothing outside of normal constructional
practico involved, but there arc a few points which
~hould be mentioned. Iu the first place, (23, shown
in the under-chassis sketch, was fitted in order to
cure some modulation hum which appeared—i.e.,
a hum which appears only when stations are tuned in
—the louder the signal, the greater the humn,
Modulation hum is very unpredictable as it usually
vanishes when the receiver is plugged into the
mains of another house. 1t can be due to varvious
reasons and likewise there arce various cures for
the trouble, However, the simplest, and usually
most effective, is by the insertion of a capacitor
in the position shown, If such a capacitor is in-
stalled. the working voltage must be at least 750,
Scceondly, the component marked (20/C21. This
contains two 16 pl sections—the casing being the
negative common. An economy can be effected by
using ono of the 16 4 164-25 »1I7 combined capacitors,

Aer E. & PU R-G Switch
Socket Panel » S5

The newcomer to superhets will be pleasantly
surprised at the ‘“punch” on the short wave-
bands. The background level is very low—mains
hum for all practical purposes being non-existent and
superhet ¢ hiss *' being similarly inconspicuous.

Inlining up the completed receiver it is, of course,
ideal to usc a signal generator, However many
constructors, especially newcomers, will not have
this facility and o a more ¢rude method must he
used. It must be remembered that a completed
supcrhet may after the initial switch-on appear to
he completely < dead.” This is because the trin-
mers and padders and the LIVTs are so far out of
aligiment, The medium waveband should be tackled
first, and the twin gang rotated slowly for any
signs of a station. When one has been located it i<
more than likely very faint, but adjustment of the
1.FT. trimmers will bring the transformers into
tune aud the station will peak up. Alway= start
at the V3 end and work backwards to the V1
anode winding,  When the 1.F.Ts have becn
roughly aligned. the trimmers and padder remain
to be dealt with : if a tuning dial i used. the padder
(in thix case P2y iz adjusted'untilthestation receivedl
corresponds to its marked position on the dial.
Mutual adjustinent of trimmers and padder will be

necessary for cotrect " tracking.”

70 AC Mains‘{z The trimmer on the aerial coil

el — o
£ > €20
¥ 3 oz
) LrFe | 6 SRise )
Exae, ; %o/ Smoothing
Choke -
. s

(L2) is the final adjustment
reguirved.
The above is a nccessarily

bLrief idea of how to bwing the
circuits into alignment. 1f the
constructor requires to be speci-

|' . ally exact then veférence to
| o o} i ] @ available textbooks is suggested,
| E-/_/-'7', | & [p@! P’g["gl Incidentally, one way of getting
i E’ o] J EZ‘{; the recciver roughly in tunc is
F_f_n. i ZB.._[@ h.:l@ b that used by the writer,
o v . ul / i Mains Anxious to check the perform-
—— 4 O a0 et ke ance in the abs f a test
= sl Trans fir, foi ance » absence of a tes
b et ra; S o et oscillator—for no signals of any
i et w gl Lt i S description could be  heard—
; A= Mo IR — . (T, = i .
Wb =y et =T the domestic vacuun cleanev
Ly Lo L HEY S7, R is was switched on! The I.F.Tx
/ & (2,3,4 %3 . .
RF Coils waveband ?S.nl-/g/ffme Tone Control were then trimined until the
Switch i noise in the speaker hecame at
. . ) . . its londest, and a flip of the
Fig. 3.—Under-chassis layout and <wiring derails, twin-gang soon produced  sta-

with tho latter section being used for the output
bius smoothing (('19).

In the matter of the twin-tuning gang. the
one on hand whon the receiver was built had only
i single-speed spindle, so a small epiceyclie drive
wua< attached to give slow-motion control—so
cs=nntial if any measure of success is to be attained
on the short waveband,

Results

As to results, these Lave heen entirely satis-
factory, On medium waves the various Kuropean
stations provide good, strong signals, and the
sensitivity as a whole is good. Quality is also up to
standard and will satisfy even the fastidious. The
short waveband is well worth while and brings in
scores of stations at good. strong entertainment
=trength, and considering that only a short throw-
out aorial of about 4ft. of wirc has been uscd the
rosulls are extremely good.

tions. Often simitar interference
noizcx are already laid on, but they can be selt
produced with any appropriate apparatus—vacuum
cleaner, electric razor and =0 on.  In gn emergency
thix i= quite a uscful dodge!

Before atterapting to align the recciver. the
normal tests should be made to ensure that no
dead shorts are present and that the correct voltages
are applied to the various valves, )

The short-wave fan could fit bandspreading. .

and thiz, in eonjunction with a good vutdoor acrial,
will result in a splendid short-wave perforinance.

‘Practical Television

Edited by F. J. Camm
~No. Il. Now on Sale Price 1/:-
Get Your Copy Now !
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Short-wave Topics

Interesting Information for

the Expert and the Beginner

By A, W. MANN

Moving-coil Headphones
OVING-COIL: headplones are very popular
l\/l nowdays, due in part to the low price of
ex-Service types.

Those used until recently by the writer are of
the ex-R.A.F., large earpiece type. During the
past week, however, I have been testing a pair
which are of Amecrican manutacture.

At the time of writing there is available in the
surplus market a headset adaptor known as type
MC385C, high-to-low impedance. This, however,
does not accurately match the R.A.F. type head-
phones to my receiver outputs.

1t is designed for use with the American type
HS33 and HS38 moving-coil headset.

A pair of HS33 type were purchased at a very
reasonable figure trom a well-known Liverpool
tirm, new and unused, the workmanship being of
a very high order. Using the 385C matching trans-
former unit with the R1116A and an unmodified
R1155A receiver, the response is exceptionally good.
From comments heard on the amateur bands, a
well-known G station opcrator uses the same type
headset in conjunection with National H.R.O.
The high sensitivity of these ’phones makes them
most suitable for DX reception.

QRP Activity

-Amateur radio in this country is represented to
a considerable.extent by comparatively high-power
stations on most bands. This rather reduces the
chances of QRP transmissions being heard. There
are, however, periods of low activity, when the low-
power stations can be heard. Under the circum-
stances QRP operators who fail to raise the station
called, or find their repeated CQ calls -remain
unanswered, would be wel advised to put out a
general call to short-wave listeners, together with
QTH. The results would provide much useful
data as to coverage, together with some surprises,

They might be surprised to know just how far
away their signals have been heard. The writer
would like to compile a comprehensive list of
G QRP ’phone stations and full details will be
appreciated from those who care to let me have
them.

Transmitter Receivers

This brings to mind the fact that there must be
a considerable number of battery type ex-Service
transmitter-receivers in the hands of experimenters.
Some have been purchased with the objeet of modi-
fyiug or adapting the receiver section, the
transmitter being dismantled for spare parts.

On the other hand, the complete outfit may bhe
stored away until such timesas the owner is qualified
to obtain an amateur licence.  Amongst such
apparatus there are, no doubt, quite a number of
the ex-R.AF. TRY type.

[ cannot, however, call to mind hearing any
QRP ’phone stations whieh during a contact nien-

tioned that one of these transmitter-receivers was
in nse.

There are various
receiver including the TROF.
T1138 transinitter, and a R1I139 receiver. The
frequency range being 6.6 Me/s to 4.3 Me's. This
transmitter was «esigned for use with the well-
known inter-commm. amplifier A1134. g

The TRYD included a T1119 transmitter unit
and a R1120 receiver. While electromagnetic
microphones were used- with TR9F and TRYD
there were certain modifications in the latter
instance, and a A1134 was not used. One form of
TROF, however, was designed- for use with carbon
granual microphone.

At present the models available are of the TRUH
type. The units being a T1396 transmitter and a
R1139 receiver. The receiver is a six-valve TREF
and incorporates H.F. regeneration. I will further
discuss this receiver in the future.

models of this transmitter-
This consists of a

The Amateur Bands a

Pirates are to be heard on various bands. Tt
would appear that the abolition of the artificial
aerial licence was a retrograde step. In addition
to its many other advantages its reintroduction
might assist in curbing such nmiisdirected enthusiasm.

Some may disagree with the personal opinion
expressed, and in any case consider that the scope
for experimental work which this form of licence
allowed no longer exisis. The increasing interest’
which is being shown in QRP transmitters is at
least sufficient proof.

.

Simple Receivers

Much can be accomplished with simple receivers.
Chassis constructional methods are an assurance to
some  extent against instability. Construetors,
however, who have reverted from plywood to metal
panels, should not overlook the fact that the I.T.
on-off switch should be insulated from the panel
or chassis according to where it is mounted.

Surplus Radio Apparatus

One sometimes sees for sale receivers which have
sutfered from attempts at modification by those'
lacking sullicient experience to carry out the’
work. Such receivers usually find their- way into
the junk shop.

Before attempting conversions and modifications,
it is policy to obtain as much official data, together,
with theovetical diagrams, ete., as po«lblo

It possible get the receiver w. orking in its original
form. Meanwlile, study the necessary modification
data, or work out your own, o that you not only’
have a clear undomtan:hnv as to what you are
going to do but. in addmon how to do it.

It is a sound idea to redraw the basic cnmut.
and include the modifications. 'This takes time, but
often saves hours of wasted etfort. :
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Modern Superhet

Tuning

A Receiver Unit for Use with the Amplifier Described in our July, 1949,

Unit—2

Issue

By R. HINDLE

rPVLE connections to the ganged condenser are
I so made intentionally because it fits in
better with the construction, and it i= quite
harinless so long as the leads are screened (as they
would be in any casc). . Short picces of coa sial
cable are uwsed, carthed hy screws fitted in the
coudenser main frame, taking care not to distort
the plates of the component. Note that the 1.F,
transformer between the frequency changer and the
1.F. amplitier is the onc with the pigtail. which lead
should be cut as short as possible, allowing for
connection to the grid cap.

Screened leads (again, coaxial cable) are used for
lTeads carrying the audio signal between paucels to
avoid hum pick-up. Thiz part of the circuit is
vulnerable, and cven a short, unscreened lead may
introduce hum, Coupling condensers on the chassix,
C3 and (37, are metal-cased, with the casing
carthed, and open lcads are limited to a fraction of
an inch.

A thin, twin plastic flex is run from the heater
pins of V5 to the two dial lampholders provided,
and a five-core cable through the larger hole in the
bhack of the chassis brings in the heater and L,
voltages and mains control leads. A coaxial socket
is provided for the pick-up cormection, and another
provides the aerial and carth connection. Coaxial
cable is quite suitable for the latter purpose and is
much neater than separate cables.

Two drivo cords, fitted in the conventional
manuer, are used for the Osnor dial.  One drives
the condenser from the tuning spindle and provides
the reduction ratio of the drive. The other drives
the dial from the condenser spindle, using the two
drums of equal size provided by the makers of
the dial.

Alignment

Tn view of the recent shifting downwards of the
BB wavelengths, it is important to keep all
stray capacities low whilst wiring so that the
neeessary sweep is obtained, There is no diffienlty
in cusuring this with the layout given. A glass dial
marked with the revised station positions is avail-
able and is now supplied with the assembly,

After carefully checking the construetional worls,
conneet the chassis to the amplifier chassis by means
of the five-core cable and the coaxial cable, and
switch on. 1t is necessary, for best results, to ensure
first that the LE. circuits are correctly tuned to
465 kefs, and if at all possible this should be done
witlh a signal genorator. If this cannot be done,
bowever, these cireuits should be left until later,

Check that the dial pointer sweeps exactly over
the 180 degrees of the dial and short out the ANV.C,
condenser until the aligning is completed (C44).
Switch to mediin waves dnll with the aerial
connected, it should be possible to tune-in a signal

without any adju~tment of the trimmers. If nothing
can be tuncd-in, and no faults can be found. it may
be that the 1.1, circuits are too far out of tune (if a
signal generator has not been used). and these
should be given a preliminary adjustment, listeninge

for the rustling noise that indicates approach
to tune.
When signals have been received. procecd a=

folows, Serew all trimmers (not coil cores) full in.
and then slacken half a turn. Remove the top cap
councctions normally on VI and V2, and conneet
the lead normally on VI and V2 instead @ the other
i» left dixconnected. This climinates the R.F. stage.
and only the pack underneath the chassis will need

a(lJu»hng set the dial to a station in the middle ot
the range that is normally well received awl

identifiable with certainty, and tune it in with the
medin-wave oscillator coil core to maximum. This
coil is the one between the trimmer banks. Now
finally trim the LF. transformers if these have not
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Fig. s.—Ar the top (a) is the chassis layour and
curting plan, and at the botrom (b) the remainder
of the box.
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previously been set up with a signal generator;
if they have. let well alone ! Then set the dial to the
position of the medium-wave Light programme as
marked on the dial, and tune the signal to maximum
with the oscillator trimmer, leaving the core alone.
The third step is to set the dial to the North
Regional position and then to adjust the oscillator
core for maximum for this station. Now alternate
on Light and North Regional transmissions, adjust-
ing only the trimmer on the former and only the
core on the latter, until satisfied that no further
adjustment is required on either. Then, on the same

two tuning poeints, using the same method with the:

acerial core and trimmer, bring this circuit into line.
Finally, check the adjustments, using weak trans-
missions near to the two previously used. :
Where the location of the constructor provides a
very strong signal from any of the transmissions
required for the adjustments they should be
reduced in strength by working only with a =hort
aerial. Later, when the main aerial is connected,
the aerial circuit can be finally adjusted on weak
transmissions at about the same frequency.
+ On long waves set. the dial at 1,500 metres and
tune in the Light programine on the oscillator core.
Then, using any signals at the upper and lower part
of the range whose frequency can he recognised,
adjust the core and trimimer alternately, as before.
It is not so easy to find identifiable signals on the
short waves and it will be better not to adjust
the cores at all unless quite certain what is required,
They will not be very far out and the aerial trimmer
cann be adjusted to resonance at the lower end of
the range. If, however, a signal gencrator is avail-
able, a procedure similar to that described for
medium waves will ensure best results,

The various trimmers_and coils can be identified-

from the literature supplied with the coil units.
If a calibrated signal generator is used for the
adjustments the procedure is as described above,
except that the following frequencies are substituted
for the stations previously specified :

Long Waves 1.800 metres 166.7 ke/s Core

do. 1.000  do. 300 kefs Trimmer
Medium Waves 450 do. 666.7 ke/s Core
do. 250 do. 1,200  kejs Trimmer
Short Waves 45 do. 6.57 Me/s Core
do. 20 do. 15 Mc/s Trimmer
When the above adjustments are completed

restore the grid top caps to their normal positions
and, on the same transmissions or generator signals
as before, adjust cores and trimmers respectively of
aerial and R.F. =tages, but leaving the oscillator
seetion alone.  Finally, check these two stages on
weal signals at about the same position on the dial,
ar, with signal generator, by reducing the signal to
the minimum readable intensity.

Tone Control Unit

The separate tone control unit is built up en an
aluminium chassis cut and drilled as in Fig. 5a and
hent (markings inwards) to form four sides’of a box.
The two narrow flanges are bent up first. These
are bolted to the base with countersunk bolts. The
3in. flanges are not bhent; they are intended for
screwing the chassis to the cabinet.

The other piece of aluminium Fig. 5bh is bent to

< form the other two sides of the box with all the.

flanges bent at right-angles with the markings

inwapds,  This should then fit snugly to the fir-t
part with the flanges inside the chassis walls, It
will be necessary to round off corners with a file
to ensure a gool tit. Eventually, when wiring and
testing is complete, the two parts should be screwed
together with small, =el{-threading screws.

Looking into the chassis part as it stands on the
bheneh, the hole on the left side wall is fitted with a
grommet to take a piece of coaxial snugly. Th»
1 megohm potentiometer R28 iy mounted in the
adjacent hole in the front ; the 100 K. potentiometer
R26 goes to the right. A coaxial socket-for the input.
is fitted in the right-hand side wall. A two-way
fixing tag is serewed to the hole in the base at 14in:
from the left-hand side, the screw being counter-
sunk.

Fix (10, R29 from the carthy ends of the control«
to the ecarth tag. Join the two potentiometer .
moving arms together and to the unearthed solder-
ing tag and then wire in rigidly €41 and (42,
From the input coaxial socket wire (39, R27 to
the upper ends of their respective controls. Finally,
feet a length of coaxial, ecable through the hole
and solder to the two tags of the tag board.

New Valve Voltmeter

NEW valve voltmeter for use on D.C. and on

A.C. over a frequency range of 50 cfs. to
150 Me/s. is announced by the General Illectric
(‘o., Ltd. The instrument is 1nains operated
(230 or 115 volts, 50 ¢/s.); has ranges of 1.5, 5, 13,
50 and 150 volts R.AMM.S. and D.C.; and costs
£61 128, 0d.

Principle of Operation =

In the case of A.C. measurements, the voltago
to be measured i applied to a diode valve rectifier
which has a high load resistance so that the .input
capacitor is charged to a negative voltage almost
cqual to the .peak of the applied voltage. This
voltage is pa=sed through a D.C. amplifier which -
has a degenerative action, and so eliminates errors
due to echanges in valve characteristics. The
amplifier is connected in a bridge circuit and the
out-of-halance current indicates the voltage under
test.,

The detecting diode valve is contained in the
portable probe and is conneeted to the set by a
flexible cable. This cnables the diode valve to be
taken direct to the point at which the voltage is
to be measured, which reduces errors normally
caused by long leads. Special arrangements are
taken to maintain input impedance as high as
possible at high frequencies.

For D.('. measurements the unknown voltage is
connected directly to the D.C. amplifier and, as the
bridge circuit is highly degenerative, a very high
imput resistance is obtained when making these
neasurements.

A particularly interesting feature of the cireuit
of the instrument is that when tho zero is set on
the lowest range it will hold good for all the other
ranges.

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

-~ Tower -House,- Seuthampton Street, Strand, W.C.2
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Isle of Wight and Television

HE inclusion of the Isle of Wight in the map

issued in  connection with the Beveridge

Report, showing the locations of present and pro-
posed television stations. has brought me a number
of letters asking whether this presages the erection
of a transmitting station on that delectable spot.

One newspaper, more noted for its sensational
style than for its accuracy. boldly asserted a weel
or two ago that this was to be the case. I have the
highest authority for stating that an 1.W. tele-
vision station is not contemplated at the present
time. It is possible that the island will be served
by one of the stations on the mainland.

Discless Gramophones
I WROTE in last month’s issue a note concerning
the discless gramoplhone marketed some years
ago, but which enjoyed a very short commercial
life, and made use of a photo-electriec cell and
a celluloid sound track, by means of which one
could have a record which played continuously,
the duration of play being limited only by the
tength of the celluloid strip which somewhat
resembled the sound track of a talking film.

Mr. P. W. Feesey, of Raynes Park, writes to say
that the company which marketed it was the British
Ozaphane Co., which had the cnterprise to market a
domestic instrument in this country. It was housed
in a eonventional radiogram cabinet round about the
vear 1936, and they had as their slogan ‘‘ Music on a
beam of light,” and Sir Malcolm Sargent recorded
several orchestral works on films for them, and half-
hour reels of dance music wero also produced.

Such a development ix inevitable, but T thinlk it
will be many years before the standard system
changes.

L.P.R.
HIS reader tells me that after brief experience in
long-playing records he finds them remarkably
satisfactory ; although there are some reasons, he
savs, for eriticism of it, there are many others to
justify, as T have alieady pointed out, the continued
use of the present standard 78 r.p.m. records.
He considers the introduction of a third speed
=uch as 45 r.p.m. would be a folly ; 33} (why not
an integral number ¥) and 78 records between them
cater adequately for all dise recording.

He comments that we do not, in our feature
entitled *° Impressions on the Wax,” review Decca
records. The answer is a simple onc ; they do not
send them in'! o

Of course, the question of gramophone neecdle
and record wear depends very much upon the user
and the type of pick-up. as well as the quality of
the needle. I have some records at home which are
over thirty years old and o not exhibit very many
signs of wear or deterioration of musical quality
aft-c all those years of fairly frequent playing.
L agree with my correspondent when he says that
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the two most important features in avoiding record
wear are lateral freedom of movement of the stylus
and lightness of the pick-up head. One such head
is the Acos (i.D. 20. A sapphire stylus operates
satisfuctorily with this pick-up.

Summing up the argument. therefore, we are all
agreed that a device requiring no needle would be
ideal, that sound-on-film fidelity is not cqual to
present-day disc recording, and that we shall have
to be satisfied with present discs for many years to
come, not because of technical ditlieulties, but
purely because of economic conditions.

Growth of Clubs
IN the carly 'twenties witeless clubs sprang up in
almost every street. and they performed a very
useful funection in mutual aid when technical difli-
culties arose, as they often did. They began to
fadé away in the middle 'thirties until in 1939 there
were only a couple of dozen spread throughout the
country. The advent of television has given a
fresh impetus to the club movewent, for not only
are television clubs being formed, but also combined
radio and television clubs.

This journal and its companion journal Practical
Television have already appealed to the B.B.C. {o
issue special experimental programmes for tele-
vision experimenters. They did this many yecars
ago in connection with radio, and I see no reason
why it should not be done with the new science.
In fact, there are cven more reasons why it should
be done.

There are many uncharted problems in connee-
tion with TV which cannot be solved by the
engineers of Alexandra Dalace alone, not because
they lack the necessary technical skill, but because
they cannot be all over the country at the same time.

Such an experimental programme would mean
that every time it was radiated some of the best
brains in the country would be checking up and
reporting to the I3.B.C.

I have no doubt that the R.S.(i.B.. and some
of the more important of the television clubs will
support this plea.

Club Lectures
OFTEN rcceive requests to lecture to clubs,
Too often I am compelled to decline the
invitation because insufficient time is given to me.
I am always delighted to give a lecture, but in
view of my other commitments I must have at
least threc months’ notice. As the_lecture season
has now practically ended and will not commence
until October, I suggest that club secretaries plan
their next season’s programme now and make
arrangements for speakers accordingly.

Although I was unable to be present in person
at one club meeting, I was able to record a lecture
on wire so that the members could hear my voice.
The recorder I am operating at present is the Wirek,
made by Boosey and Hawkes. The spools contain
enough wire for over onc hour's recording.
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Type R25

Conversion

How to Convert this ex-Service Unit into an Efficient Communications Receiver
By T. S. WHITE

HE Receiver Type 23, part of the ex-R.AJ
Transmitter-Receiver TR 1196 is still readily
available on the surplus market at an

exceptionally modest price. Details of its conversion
to a broadcast receiver have already appeared in
these pages. The R25 unit however, contains much
of the circuitry of a very efliciént receiver of tho
Communications type, and this article describes a
method of conversion with a minimum amount of
wlteration to the existing wiring, and utilising as
many of the existing components as possible. The
additional components required are the ganged
tuning condenser, coils, ona 1.F. transformer and
a few smaller items usually found in the experi-
menter’s ‘“ spares box.” One valve only (an output
pentode) is required in addition to the six valves
contained in the receiver unit.

Circuit Description

One of the EF36 (VI56) valves is utilised in the

R.F. stage. No A.V.C. is applied, but the gain is
controlled by a variable resistance in the cathode
circuit. The existing EK32 (VR57) valve is retained
in the mixer stage, followed by two stages of J.F.
amplification, both using EF 39 (VRS?) valves.

A double diode-triode EBC33 (VR53) is used as
detector and first audio valve and also provides
AVC which is applied to the two I.F. amplifiers.
Any small pentode such as the 6V6 or EL32 may
bhe used in the ontput stage. The Beat frequency
oscillator usges the remaining EF36 (VR56). The
complete circuit is shown in Fig. 1.

Chasis Layout

. After removing the existing tuned circuits from
the chassis, it will be seen that there is very little
space in which to place the necessary ganged tuning
condenser, coils and wavechango switch. The top
cover to the unit is thervefore pressed into service
and is bolted to tho chassis as shown in Fig. 2. The

o

3

.

101

Fig. 1.~—Theoretical circot.

Coil connections for Band 4 only shown.

Resistors R2-R32, Condensers C2-C.33 -

LF. transformers T2 and T3, and cotl Lt are as wsed in R25 unit.
ADDITIONAL. PARTS REQUIRED
: I.F. transformer T101—460 kc's. 12 SO0pF pre-set condensers. W/C switch (83)
H -Aerial, H.F. and oscillator coils. 2 S.P.S.T. toggle switches. a
: CONDENSERS RESISTORS
: + C101, lb(}l, 103—308-350pF. (ganged) R101 —5,0002 Pot. i
: variable. R102, R107 — 2 } watt.
i €104, C110 —100 pF. » R107, R108—50,0002 1 watt :
g C105 8 uF R103 —.5 Mo Pot. H
1 Cls, clor s i s . R104 40,0002 1 watt.
: s 300 pF R105 —4702 1 watt. :
C109 —2 pF. R106 —2,5002 1 watt, H
i Ciit —25 pF variable, R109 —1,0002.
i Cin2 —.001 4F. R110 —10,0000. .
C113, C114 —.05 ,F. R111 —10,0002 Pot,
, ;
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hinged lid on the chassis cover is removed and a
piece of mica substituted to hold the oscillator
padder condensers.

On the receiver unit chassis the Jones type plug
iz removed, L.T.4+ and H.T.4+ from the 1.1
section being transferred to pin 7 of V1, and the
H.T.4 side of R2 (100,000 @) respectively. A
diagram showing the position of these components
will be found pasted to the bottom plate of the
unit. Condensers €35, (36 and C37, transformers
T+ and T35, potentiometers B18 and R23 and coil
1.1 are also removed.

leads to the top grid-cap of the valve, 'to the
diode signal anode and to the B.F.O. pitch control
should be screened, and a screen placed round all
the B.F.0O. components to prevent injection of beat
frequency voltage into the early stages of the LI
amplifier.

Power Supply

The requirements of the power supply are 200-250
volts at 70-80 mA for H.T. and 6.3 volts at 1.5 A.
for L.T. An octal valveholder on the rear of the
chassis cover is used to connect the supply to

Transformer T'5 may be used as the output trans-.

former if headphone rccep-
tion only is required. The
additional 1.F¥. transformer
iy mounted as shown in Fig. 2.
The lead from the first 1.F.
transformer to the top grid-
cap of V4 should be removed
and tho second I.¥. trans-
former modified by removing
the yellow lead from pin §
of the EBC33 valveholder
and taking this lead to the
top grid-cap of V4. The
additional wiring required to
conform with the circuit
diagram Fig. 1 can now be
carried out.

The Tuned Circuits

The author wound coils on
lin. paxolin formers to cover
the frequency range of 30
Me/s to 600 Kefs (10-500
metres).  Several manufac-
turers are able to supply
coils to cover this frequency
range with a ganged .0003 or
H0035 pF. condenser at
reasonable prices, and there-
fore no details of the coils are
given. Winding all the
necessary coils is a long and
tedious task and is not to be
recommended.  The values
of the oscillation padder
condensers have not bheen
given as coil manufacturers
will specify optimumn values.
"The wave-change switch is a
four-position Yaxley type
consisting of three two-pole
wafers mounted inside thoe
chassis cover as shown in
Fig. 2. Complete screening
of the coils is unnecessary if
the layout shown is adopted.

The Beat Frequency Oscillator

The coil L1 taken from the
receiver unit is utilised in
this circuit and the cathode
tap is obtained by unwinding
approximately one-third of
the coil, fixing the tap, and
rewinding. Note that the
tapping point is nearest the
carthy end of the coil. The

the receiver.

Oscillator
Padder. {on densers

HF Coils

Ae, Coils

Paxolin
Panel

3 Ganq‘ i

Tuning e
Condenser |

g
B8FO0 Sw

,—%
Cr2 Ga Cio

Fig. 2 (a).—Top of chassis layout.

Wavechange  Tope  AVC Sw RE LF Phone
Sw. : Gamnn __  Jack
1 S oL |
%—; P s = | SR )
= hL']&! - 12 IR Ro3 & a
o W 4w
"
60 piteh Ae Coil L Ae Corl . Quiput
Condst L I —| Ti)
;@) 1
Screens
"y HF Colf HF Coil
Oscillator
Padder e —
Condenser
Panel

6

Octal
Valveholder

O

|"£'—"""F1

(-2 -] -
o o o o o o Lo ]
Oo o o o o o )
g Co C,l 1.0,
Osc Coils 0. 0 o
O %
Yy Ys Vs

Fig. 2 (b).—Under chassis layout.
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A slow-motion drive giving
a reduction of at least 50-1
i3 recommended for use as
“the main tuning control. Fig. 3
gives the position of the

controls. It will be seen that
the space left by the removal
of the Jones type plug must
be covered to enable the R.F,
gain control to be fitted. We
must point out that we are
unable to answer queries or
give instructions for using
alternative models of the R.25
or for making other modifica-

(S2)

BFQ, Pitch

"

(PoICEeEIo D0 5 06 618 5 o8 HOEOTE 0 00 SO0

Sw3
MW,

swe,
S

wavechange -
S ;tgtc}h @

. AYC

(%)

LF Ga/n

Tone Control RF Gain

1,

tions. We are, of course,
always pleased to deal with
problems arising directly from -
the details given, in constructional articles such
as this, but must remind readers tlat a stamped-

Fig. 3.—Panel layout.

addressed envelope must be enclosed if a postal
reply is required.

Improved Crystal Receivers

Using the Germanium Crystals, and an

ON several occasions recently young readers
-~ _improved signals in a crystal receiver by
connecting two erystals in parailel. It is quite
understandable that a beginner should reason that
an inereased output should bhe obtained if cach
“detector gives a certain signal and these are combined
before passing to the headphones, but unfmtmmtely
all that does happen is that the incoming signal is
split between the two crystals, and thus (avh only
handles half of the signal so that the eombination,
after detection, is only approximately the same as
that given by one. There js guite a lot in this
problem, however, and it will be shown later in
this article that two erystals can be used to give an
nereased signal, and, in fact, a ~mall erystal set
can bhe built to operate a small loudspeaker provided
that you are near cnough to a powerful station.
Before dealing with this, however, it should be
pointed out that the crystal set should not bhe
despised. Apart from 111¢= fact that the young
neweomer to radio should start off on a crystal set
in order better to understand some of the principles
mvolved, there is a real field for this type of receiver :
For I)Ld&lde listening tor the younger gencratiomn,
at school, eamp or other places where a hattery or
mains receiver would be inconvenieut, and even
for the old folk who want a little private llsteumg
to avoid interference with others.

Germanium Rectifier

The days of the catswhisker are, of course, over.
Thero is no need to fiddle with delicate adjustments
which are upset by the slightest vibration. Even
the so-called pre-set deteetor is now superseded by
the germanium type of permanent dctector per-
fected during the war and now available in various
types as a war-surplus item. Naturally new types

bave asked whether it is possible to obtain-

Interesting Experimental Push-pull Circuit

By W. J. DELANEY (G2FMY)

are of improved design and may be- preferred
by those who ean afford.them. ¥or experimental
use, however, the surplus.items will .be- found very
useful and in most cases give a much better signal
than the ordinary erystal detector. The signal is,
of ecourse, very weak with the simple ecrystal
recciver,.owing to the fact that there is no anplifica-
tion, and therefore every care must be, taken to
avoid losses and to develop the maximum signal
voltage across the tuning ecircuit.  Fig. 1 shows the
basic erystal recciver the coil being tuned by a
standard variable condenser of .0003 or .0005 ;F
and the small conderser across the phones being
of 001 puF. Tt will be noted that the aerial is
coupled to the main coil through .a smaller coil,
and it is here that considerable time may be spent
in experiment. The main coil is *“ damped™ by
the load of the erystal and here also improvements
may he carried out hy reducing the damping effect.
Fig. 2 shows how this may be carried out by tapping
the erystal down the coil.  The young experimenter
has, therefore, two interesting fields for work,
and the following are some suggestions of the lines

'

Fig. 1 (eft).—A simple receiver circuit, and Fig. 2
(right).—An finproved tuning coil.
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upon which he may work. Firstly a single coil
may be wound and arrangements made for connect-
ing the acria and the crystal to various points.

Coil Design

The simplest way of doing this is to use ordinary
enamel-coverced wire for the coil and to support the
coil firmly so that a strip of brass may be fixed to
the same board in such a manner that it can pivot
on one end and the other end run across the coil.

@

,;|”

Ivg 5 (left).—A push-pull crystal circuit, and Fig. 6
(right)—Coil-winding details.

A punch mark in the brass where it touches the
turns of wire, if run backwards and forwards
several times over the coil, will scrape off the
insulation and make contact with the bare wirc.
One such strip may be used for the erystal con-
nection. and another for the aerial, and these may
then be adjusted over very wide limits,
Alternatively. loops may be made in the wire when
it is wound on, and these may- be used as connecting
points, or they may be connected to multi-point
sclector switches, It will be found that the erystal
connection will show a definite improvement at a
certgin  position, any movement above or below
that position reducing the signal strength. On
the aerial side it is usually a matter of compromising
between the loudest signal and the most selective
point. If there is only onc powerful station near
you, then you can probably connect the acrial
direct to the “top” of the coil. In London,
howover, where the Light and Home are both
received very loudly, such a connection would
result in both stations being heard together and
therefore the aerial.tapping point will have to be
down near the carth cnd, thereby obtaining
selectivity, but at the expense of signal strength
or sensitivity. The tightness of the aerial coupling
will also affect the selectivity and experiments may-
be made by interwinding & thin wire in between
the lower turns of the other coil, or by winding the
aerial coupling coil over thin strips of wood or other
insulators stuck across the bottom end of the
main coil. The size of the former on which the

coil is wound will also affect results and also the

number of turns of wire which are needed. The
best idea Is to try out various coil formers from,
say, lin. up to 3in. in diameter, and if you cut off
about 40ft. of wirc—about 24 gauge is most
suitable—you can wind all of this on any size of
former and it will cover roughly the Mediun
.waveband. If yvou find in your particular locality
that your station is received too near the ends of
the tuning adjustment, take off or put on turns to
suit. If the condenser is nearly wide open, then

{

7
you nced to take off some turns, whereas if it is
practically closed, then you need more wire on,

Push-pull Circuit

Those readers who understand the A.C. type of
receiver will know that the mains transformer
secondary is wound to give double the required
voltage, and each end of the winding is taken to one
side of a half-wave rectifier. In this way. as the
A.C. voltage changes its direction each half cycle
there is always a rectifier waiting for it, and each
half therefore works in turn. The samo idea is
seen in the ordinary push-pull output stage found
in highpower amplifiers, and it may be applicd
to the crystal receiver as shown in Fig. 5. It will
he secn here that there are two circuits each feeding
a rectifier and the centre point is neutral, Two
scparate tuning condensers will have to be used,
or a two-gang condenser may he cmployed if the
trimmers are working satisfactorily. The coil is
made up as shown in Fig. 6, the centre of the main
coil being opened to allow the aerial or primary

coil to he wound in between the two halves. Only
about 2in. to 3in. need be allowed, and again
the number of turns for. the aerial coil will have

to be found by experiment to suit the particular
locality. This is a very interesting circuit and will
be found very good for giving improved signal
strength at places where only a weale signal is

Figs. 3 and 4.—A tapped
cotl and an alternative
coil-winding arrangement.

normally received. A good aerial is necded, as it
does not seemn to react very favourably with very
weak signals. In the London arca, however, both
the Light and Home programmes may be heard on
a 2in. PAL loudspeaker with an outdoor acrial,
and it will be found a very interesting circuit for
the experimenter.

V.H.F. at the Festival

HE lighthouse on the Shot Tower at the Festival
will be switched on and cff by V.H.F, Radio
over a distance of approximately 3 imiles.

The transmitter will be installed at Chance

jrothers’ London office with a four element Yagi
directional serial providing a horizontal polarization,
mounted on the roof of the building. The trans-
mitter will be operated from the A.C. mains supply
requiring 100 watts for operation when tmnsmlttmg
with a power output of 5 watts.

A total of six valves are employed in the trans-
mitter which comprises a cryvstal-controlied oscil-
lator followed by three multiplication stages, power
amplifier and modulator stages.

The receiver is mounted in the lighthouse lantern
with a four clement Yagi aerial mounted on the
outside balcony of the Shot Tower. The receiver is
operated from the A.C. mains supply requiring
120 watts for operation and with erystal controlled
frequency.
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Simple “Extension: Speaker and

Infer-communication System

A Domestic Aid and Experimental Set-up

now gencrally recognised, and m many
homes an additional speaker is installed in
the ““ other room.” However, comparatively few
* people appear to take advantage of the excellent
. microphone characteristics of the moving-coil
. extension speaker, by arranging inter-communi-
ecation between the various rooms in the house.
Perhaps this is partly due to the somewhat compli-
- cated designs which are sometimes published. and
the mistaken idea that the system will be diflicult

* to install.

The circuit shown on the right is extrcmely
simple, very efficient and requires few components,
while the advantages it affords are numerous.

* Normally, the speakers relay the radio programmes
in the usual manner, but by turning a switch the
extension speaker becomes a microphone and the

. user is- able to carry on a conversation with the
accupants of other rooms.  This is useful for talking
between the dining.-room and kitchen, or the
workshop and house. The system is also cxtremely
effective for relaying amateur concerts and plays to
other rooms in the same way that radio plays are
produced, and has the great advantage that the
actors can read their parts direct from a script. This
facility is much appreciated by the younger
members of the family.

If desired, the extension speaker may be placed
near baby’s cot, and will give audible warning shoulit
the youngster walke and commence crying. Mother
‘can then switch over her speaker and say a few
"comforting words, which will often save a tiresome
journcy upstairs.  When this service is required, a
slight alteration in the positioning of the controlling
-switch is indicated, and will be dealt with later.

T [1HE usefuluess of the extension loudspeaker is

Circuit

The diagram shows the connections ncecessary for
two-way communication between the radio set and
«one extension speaker. Any numbher of additional
speakers may be connected in parallel, provided
due regard is paid to matching them to the set.
Normally, one or two extensions will not materially
affect results.

The output transformer is that which is inecor-
porated in the radio set. Disconneet the secondary
from the speaker speech coil, earth one side and
«connect the other sids to contacts A on switches
SW.Tand SW.2. Switech SW.1 ismounted on or near
the radio set, while SW.2 contrels the extension
loudspeaker. One side of the-speech coil of the
internal speaker is earthed and the other side taken
to tho centre, or moving contacts, of switch SW.1L,

Iarth -one side of the speech coil of the extension.

speaker and take the other side to the centre
contacts of switch SW.2,

Mic.-trans. isan ordinary output haanormer with

- the high-impedance primary connected .to the pick-

up terminals of the radio set, and one siide of the low-

By R. V. HARDY

impedance secondary earthed. the other side bring
counected to the contacts B of tho single-pole
double-throw switches S\W.1 and SW.2. .

1t will be obzerved that, apart from the earth
connections, only two leads connect the loud-
speakers ; these may consist of twin bell wire. It
a convenient earth is not available, a third wire will
have to be used and the earth connections taken
to this. .

In many radio sets the pick-up terminals are
permancently in ciremit, but where this is not the
case, the radio-gramn. switch will have to be sherted
ont, when speech will be heard through-the radio
progranumes,  When conversations are required the
set should be detuned, or the aerial unplugged.

Operation is simple.  With both switches in the
A position, normal radio is beard in koth speakers.
By turning either switch to the B position, the

Mic. Trans.

Sec

Output Tran_s,

e e
|
=
Prim A Sec
-'c':i
p— "

Circuit of the arrangement suagested by Mr. Hardy.

LSy

i

aszoclated speaker can be used as a microphone, the
switch being returned to position A when an answer
is required.

When the extension speaker is installed near a
child’s cot, it is hetter to have the controlling switch
placed by the side of the internal speaker switch
and the lead L2 run to the speaker. The mother
will then be able to switch the speaker over.at the
radio set. :

BUILDING THE “PRACTICAL .|
WIRELESS ' TELEVISION RECEIVER

A large number of readers unable to obtain back numbers
of the issues contmmng the series of nrtlcles on the con-
struction of the “ Practica} Wircless ” television receiver.
have asked us to reprint these articles in book form. This
has now been done. and copies may be obtained from or
s through any-newsageat, or for 3s. 9d. by post from us.

‘Orders shoutd be -addressed to The Publisher, Book
Dept., George Newnes, Ltd., Tower House, Southampton
‘Stmet Strand, "W.C.2. Printed on - good quality paper,
sthis 32 “page book gives complete stage-by-stage instructions
for the construction of this highly cfficient 18-valve- television
recciver, 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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NOVELTY MAINS
BATTERY RADIO

Novelty radio in coloured plastic cabinet, only
6ins. high, ideal for a Nursery or a Bedroom,
complete with built-in moving-coil speaker,
2-gang tuning condenser, volume control and
ONIOFF switch, all wired up ready to operate
as soon as valves are fitted. Works off dry
batteries or through our 19/6 power units.
Valves required are three of type {T4 and one
of 3V4 or 354. Because of a frustrated export
order, we are able to offer
these sets brand new and
perfect, complete except
for valves, at the remark-
able price of 4916 each,
. postage and insurance 216
extra. Don’t delay—send
your order to-day.

POWER PACK to work
the above from A.C. or
D.C. Mains, 19/6.

4-VALVE MAINS
RADIO

All wired up ready to work, not a kit, A.C. or
D.C. all mains. Four modern valves, gang
tuning—high precision dust cored coils, first
grade condensers, resistors and other parts.
Metal chassis. Tunes Long and Medium wave -
bands—!arge, clear dial with station names—gets
Home and Light, Luxembourg, etc. Ample vol-
ume, only short indoor aerial required. Chassis
size approx. 9in. x
4in. x 5in. Complete
with valves but less
speaker, 5716, Suit-
able speaker with
matching trans-
former, 15/6. Noth-
ing else needed.

ELECTRONIC
PRECISION EQUIPMENT

7, ELECTRON HOUSE .
RUISLIP MANOR, MIDDX

of The New 135
. SOUND, VISION.
O et At TIME -BASES,
; POWER PACK and
SPEAKER on One
1355 Chassis.
v Data for ALL FIVE
/ TV CHANNELS, 3/-
ACCUMULATORS.
—Brand New, Maulti-
plate, in unspillable
celluloid cases (34in. x 1jin. x 4in.), 7 A.H., 2v., §/11.
RECEIVER & VIBRATOR PACK 21.—Complete with
9 valves, BFO, crash limiter and circuit, these cover
4.2-7.5 and 18-31 mc/s, but may have slightly damaged
switch spindles (wafers intact) ; pack delivers approx.
140v. at 40 mA. from 6v. input. 37/6 complete.
VIBRATOR PACK 21.—Soiled, for stripping, 9/- P.F.
TRANSMITTER 21.—Complete with panel, control box,
key, valves, circuit, etc., the above two units may be
remounted behind the panel to form a complete station.
For CW, MCW or speech transmission, these also cover
4.2-7.5 and 18-31 mc/s. PA coils (but NOT formers) and
relays have been removed by Ministry of Supply, but may
casily be replaced. In first-class condition. 25/-.
AMPLIFIER 1135A.—With EF39, EK32, EL32, Twin
inputs, output transformer, and suitable for modifica-
tion into a really fine small PA amplifier. Complete with
circuit and our “ 10 min. Conversion data.”” 16/6.
POWER PACK KIT.—Suitable for above. with our
“revised data ""—19/6,

RADIO EXCHANGE CO.

9, CAULDWELL STREET, BEDFORD.  Plione 5568

ont

5 Conversion:

The solder for all

HOME TELEVISION

CONSTRUCTOR SETS

BFLL A a-.-- - m

Designers of television constructor I;':_y’_
sets know that the efficiency of Sl
their equipment depends on the
solder used by the constructor—
that’s why they recommend Ersin
Multicore for trouble-free, waste-
free soldering. Ersin Multicore, the
only solder containing three cores
of extra-active, non-corrosive Ersin
Flux, is obtainable from all leading
radio shops. Ask for Cat. Ref.
C.16018, 18 S.W.G. 60’40 High
Tin Television and Radio Alloy.
i The size 1 Carton contains 41 feet
of solder, costs 5/-.

Ersin Multicore Solder

. In case of difficulty in obtaining supplies, please write to :
, MULTICORE SOLDERS LTD.,
i MELLIER HOUSE, ALBEMARLE STREET. LONDON. W.1 + RIGent 141§
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THE

¢/ WINDSOR

LTy rovas

2
&
C.

elevedtonn WOBBULATOR

EARLY DELIVERY

Please write for further details  and

on other

TAYLOR ELECTRICAL INSTRUMENTS

419/424 MONTROSE AVENUE, SLOUGH, BUCKS
Taylins, Slough

Telephone : SLOUGH 21381 (4 lines). 'Grams & Cables:

information
WINDSOR and TAYLOR products.

e

MODEL 260A

The first self-contained electronic instrument providing
visual- alignment facilities for television receivers. -
Simple, compact and eflicient—its use will save many
hours of valuable time in the service department.

FEATURES

® CARRIER FREQUENCY. 5-70 Mc/s.
10-140 Mc/s (on 2nd harmonic).

@ BANDWIDTH. 0-5 Mec's total.
0-10 Mcjs (on 2imd harmonic).

@ SWEEP FREQUENCY. 30 c.p.s. sinusoidal,
return trace blacked out automatically.

@® OUTPUT. Adjustable from 0-10 mV. approx.
Fixed and variable attenuators are fitted.
Output impedance 75 ohms. .

M0V inaRor

WINDSOR®
and I \l'LOR
Zestfor

TEST EQUIPMENT

LTD.

CLYDESDALE—

Bargains in Ex-Services Electronic Equipment

R.1155 (Qower) COMMUNICATIONS RECEIVER features a
7-valve superhet with 1 R.F. stage and 2 L.F. stages (465 Kics.),
B.F.0.. AVC/MVC, C.W. Filter, Cathode Tuning Indicator. An
ultra»slow motion drive provides back lash free tuning, the dial
seale being graduated in megacycles and kitocycles

Five wavebands cover 18 to 7.5 M/cs. (20 metre hand). 7 5 to 3 Miecs.
(40 and 8) metre bands), 1,520 to 600 K.cs. (Broadcast band), 500 to
75 Kics. (2 L.W, bands).

The present output is taken from a Double Diode Triode (MHLD6)
and -provides a high impedance output via a 1 : 1 transformer for
use with phones. an cnd-stage can be added on vuLh great ease to
provide L.S. operation.

C<l) o lﬁxfl) \al rlner.al case finished in black. Dim. : 16} x9x 9 ins.
L

PRICE ONLY £12-12-0

This receiver can be supplied together with an A.C. mains power
pack, with integral amplifier—end stage and 8in, speaker. Com-
plete and in a metal cabinet finished in g!‘ey with linking cables,

(]l ‘sl"ndlc)liciul:ts Dim.: 14x14x7in:
CTL S Dt T 0= 3
PRICE ONLY £I IO 0

2 METRFE EQUIPMENT.—This i{s the R28/ARC5 10 valves VHF
Receiver in the same class as the Command Receivers. Freguency
coverage, 100 to 150 mcis. 4 Spot channels are crystal locked and
selected by motor tuning.
Valves include : 4.717A’s (mushroom). These valves have a very
favourable signal noise ratio, with high gain.
Power requirementss 220 v. D.C. 70 mja. H.T. and 28 v. L.T.
An cxcellent basis for a mobile unit.

o C \RRI\\I(.L

37/6
RECEIVER TYPE 8A.—This is a channel checking receuer
working on 49/100 metres which includes 9/ VRSL (EF‘aO‘ 1/6K8,
1/VR55 (EF39) and 1/VR53 vatves.
Included in the circuit is a terminal switch breaking at 85 Degrees
F. Enclosed in a metal case,
CLYDESDALE / rOST
PRICE ONLY 45/~ PAID
SINGLE ENDED MODULATOR.—The BC-356 is a speech
modulator which can be modified for use from A.C. Mains supply,
ample room bemg available on the chassis for the installation of
the power pack. Sufficient modulation to swing a 35-watt carrier
is available, just right for that single-ended 807 rig.

“The unit employs a 1,625 directly-driven. A 1215 side-tone monitor,

a VRI50/30. Components include : transformers, chokes and

relays.

Chassis dimensions 10t x 7t x 4} in.

CLYDESDALE 19/ eae POST
PRICE ONLY rles; dynamotor) PAID

INFRA-REID IMAGE CONVERTER CELL.—Sniper-srcpe.
Snooper-scope. This cell converts images bathed in infra-red light
mtt% Bor;nal\vi;ible objects.

I2/6 each

LY
TELLEVISION

VIEWING UNIT.—Indicator 6 Series. These units are brand new
in_excellent condition and are fitted with a VCR97 Cathode ray
tube which is ideal for " INEXPENSIVE TELEVISION " cCircuirs.
Valves include :—4/EF50, 3, EB34. plus a host of T.V. componernts
including EHT condensers and potentiometers.
Frlm\llfld ;l;:lr?eml Sl e ARR

XYDES - C l \(.r
PRICE ONLY £3 9 5 AL
Please include 10/- for transit case to ensure safe transit of umt
Refund of 10/- on return of case.
FOR VIEWING.—Indicator Unit Type 62 contains a VCR®7
Cathode Ray Tube with a mu-métal shield plus a host of other
components suitable for the TV constructor and the followinz
valves make suitable spares for the RI1355 :

18/SP61's, 2/EB34’s, and 2/EA50’s.
The complete umt. is housed in a metal retainer 18 x 8% x 11! in<,
CLYDESDALL" 7 PONT
PAIL

PRICE ONLY
Circuits avatlable at 1'3 each.
LF/VIDEO RECEIVER.—The Ex-R.A.F. RI1355 provides an
excellent I.F. strip for both vision and audio reception and is
fitted with a recess into which the R.F. Unit fits. An integral 250
A.C, Mains power pack can be fitted into the position on the chassis
previously occupied by the high freq. power unit located at rear
of receiver.
The RI1355 is complete with valves—5 stages of I.F. at 7.5 Mc =,
(SP61's), Detector (EA50), Video Amplifier (SP61) and Cathod=
Follower (SP61)—EHT rectifier (SU2150) and H.T. rectifier (3U3G),
Complete in metal case 18 x 8¢ x 7} ins.

C \Rll}l\\l( <15

CLYDESDALE'S 67/
R.—The AN/APA—1 Repeater‘

rPOSE
PALL

each

PRICE ONLY

RADAR REPEATER AMPLIFIE
Amplifier constitutes a seif-contained unit housed within a black
crackle finished cabinet and comprises an 1l-valve line-up—
7.6SN7GT, 6H6, 6GS, 2X2/879. and a 6X5. The integral power pa.k
is suitable only for 1101120 v, 400 2.050) Cy.

A separate assembly houses the 3BP1 ca\:hode ray tube.
CLYDESDALE'S £4_19 6 CARRIAGE
PRICE ONLY cach rAtb

Order direct from :
sSuUPPLY

CLYDESDALE 7.

2, Bridge St., Glasgow, C.5. Phone : SOUTH 2706,96
Visit our Branches in Scotland, England and .N. lreland. L
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British Radio Components Show

Preliminary Details of This Year's Exhibition of Spare Parts

HE cighth annual private exhibition of British

I radio and eleetronic components, to be held

by the Radio and Elecetronic Component
Blanufacturers’ Federation at Grosvenor House.
London. from Aprit 10th to 12th, gives every sign
of being as successful as the 1930 exhibition, which
was attended by over 20,000 visitors from 21
countrics,

Over 100 firms have arranged to take part in the
exhibition. which has been carvefully arranged to
@ive an improved layout of the stands and better
provision for the comnfort of visitors. .

I'he important contribution made by the industry
to DBritain’s defence programme is horne out by
the display of special components and apparatus
made to conforin to Service requirements.  Valves
are again included in the exhibition.

The following component~ and apparatus are
being shown for the tirst time.

Capacitors

New moulded casings, giv-
inz  complete  protection
against 1r§0isture, have been
developed by A, H. Hunt
i.td. (Stand 20). and by the
Telegraph  Condenser  Co.
(Stand  44). These new
types of scaling have been applied to ceramic.
tubular foil, and silvered imica capitators, and a
eomnplete range is available. -

The Telograph Condenser ('o. have also improved
their * Plastapack ” plastic f{ilm capacitors, which
are particularly suitable for use in electronic counting
cireuaits and computors.

Notable this year is an entirely new and com-
pletély satisfactory method of sealing ceramic.
stacked foil, and silvered mica condensers. Tach
condenser is mounted in a moulded casing which
ix then filled with a specially developed plastic
iimmersion  sealing  (*° Plimoseal ”’).  This mcthod
cnables the 100 per cent. humidity, 100 deg. €.
requirements of ** Category A °" Ministry specifica-
tions to be met.

Stand  Numbers

49008 1-eniin e nan s s

'
Electrolytic Condensers

The comprehensive range of wet and dry eleetro-
Ivtics of all-aluminium  construction will be on
view and is sure to be of interest to manufacturers.
engineers and traders alike.  Also distinetive types
of single, dual, and triple section ** Leetropacks
in standard or twist prong mounting. together with
Micropacks and tho mininture Picopacks, all with
the guarantee associated with T.(LC. standards
of quality ensuring a long and trouble-free lifo.

Resistors

The high-stability carbon resistors introduced last
vear by Painton & Co. (Stand 62) have been
improved in the higher ohmic values to give

creater stability, and are now available up to

* 1.0 megohms in half-watt rating. A new type of

A complete list of Exhibitors and

on page

compact audio-frequency fader resistor is now
being made.

An outstanding new development of the British
Ilectrical Resistance Co. (Stand 59) is & hermetically -
sealed potentiometer particularly intended for
use in severe atmospheric conditions and in corro-
sive atmospheres. This is rated at § watts with
resistances up to 50,000 ohms, and econforms to
Service standards.

A scaled potentiometer of the midget type (Cods
({5) has also been devcloped. by the Morganite
Resistor Co. (Stand 54), who are noted for their
range of very small diameter variable resistors.

Eric Resistor Ltd. (Stand 24) have produced
the first fully-insulated grade I resistor of high-
stahility cracked carbon, suitable for ‘operation
under tropical or other severe conditions. It is
made in three ratings: 1. 1 and } watt. and in
the usual range of values from 10 ohms to 3
megoluns,

Other Components

A. F. Bulgin (Stand 21)
are introducing a new range
of control Lknobs suitable
for high-quality radio cab-
inets, together with small
lever and dial knobs for

will be found

214

i

special apparatus.

A new mains voltage signal lamp for panel fitting
uses a standard 15-watt sign lamp in an all-in-
sulated holder behind a moulded glass lens.

A new vibration-proof combined serew and lock-
washer is marketed by Guest. Keen and Nettlefold
(Stand 106), in which the washer cannot become
“detached from the serew, but is nevertheless free
to operate effeetively.

(Continned on page 215)

The new T.C.C. components which are being shown

for the first time. The large items are the new

DPlastapack condensers in high values, whilst tha
small items are low values in the same form.
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LIST OF EXHIBITORS AND STAND NUMBERS.
Exhibitor Stand Exhibitor , Stand
No. No.
A.B. Metal Products, Limited.................. 36 Long and Hambly, Limited......... i ereviaes 16
Acoustic Products, Limited.................... 56
Advance Components, Limited................ 73  Magnetic and Electrical Alloys, Limited......... . 33
Antiference, Limited . ...........ooviiin... 68 Marconi Instruments, Limited...... (0000600000 . 97
* Associated Hiffe Press, Limited. .o oveeeenenen . 112 McMurdo Instrument Co., Limited............. 0 70
- Associated Technical Manufacturers, Limited. ... 74 Measuring Instruments, Limited ................ 109
Automatic Coil Winder and Electrical Equipment Micanite and Insulators, Limited............... 0 41
[0 T 15 < PO 86 Morgan Bros. (Publishers), Limited. ............. 85
o .Morganite Resistors, Limited.................. 54
- Belling and Lee, Limited............. ... . 12 Mullard Electronic Products. Limited (Com-
Bird, Sydney S., and Sons, Limited.............. 8 {0107 11101 €3 J S 31
Birmingham Sound Reproducers, Limited........ 66 Mullard Electronic Products, Limited (Valves).... 101
Bray, Geo., and Co., Limited.................. 111 Multicore Solders, Limited.......cco.vvueienns 17
British Electric Resistance Co., Limited.......... 59 Murex, Limited ...vovrviin i iiiiiaiiiieea 100
British Insulated Callenders Cables, Limited...... 57 Mycalex Co., Limited .....coovviiiieinn s 83
British Mechanical Productions, Limited........ 27
British Moulded Plastics, Limited.............. 88 Otiver Pell Control, Limited................... . 25
British N.S.F. Co., Limited.................... 61
British Rola, Limited.............cieiiiiennn. 48 Painton and Co., Limited.........cocaveian.. . 62
Bulgin, A. F., and Co., Limited ................ 21 Parmeko, Limited........ .. oiiiiiiiienian.n 32
Bullers, Limited .....ooviiiiiiiiiieiiieiainas 75 Partridge Transformers, Limited................ 55
Permanent Magnet Association................ 84
Carr Fastener Co., Limited................. w.. 60 Plessey Co., Limited.................oiiaantn 64
Clarke, H., and Co. (Manchester), Limited...... 105 Plessey International, Limited.................. 65
Colvern, Limited ......... .. ... iiiite 51 Pye, Limited +...voviiienniiiiiiieinienunenss 107
Cosmocord, Limited ........coiveiiieiionnes 71
Reliance Electrical Wire Co., Limited........... o 2
- Daly (Condensers), Limited. . ..........o0een... 81 Reslosound, Limited ....ccvvivvviiiina, e 0 23
Dawe Instruments, Limited................. .. 49 i
Decca Record Co., Limited. ................... 94 Salford Electrical Instruments, Limited.......... 35
De La Rue, Thomas, and Co., Limited (Plastics Sangamo Weston, Limited.................... 87
| 50 T Y 96 Scharf, Erwin, Limited............cooiviin, S1D]
. Diamond * H’ Switches, Limited................ 3  Scott, Geo. L., and Co., Limited................ 103
Dubilier Condenser Co. (1925), Limited.......... 29 Simmonds Aerocessories, Limited.............. 30
~ Du Bois Co., Limited.......cooovoviiaenan. 2 Stability Radio Components, Limited........ ... 18
Duratube and Wire, Limited . .. ...ovveiveienann. 40 Standard Telephones and Cab]cs " Limited (Com-
PONENES) . cvvrverornronuoetoatoronoasarasnsn v
Edison Swan Electric Co., Limited.............. 38 Standard Telephones and CdblCS Limited (Valves) 7
Egen Electric, Limited...........ooiivinan.. 26 Static Condenser Co., Limited.....0......... ... 77
Electro Acoustic Industries, Limited............ 58 Steatite and Porcelain Products, Limited. ......... 28
Electrothermal Engineering Co., Limited........ 102 Suflex, Limited ....oovniiiiiniiiiiiiiiinnnnn 6
English Electric Co., Limited............o0ovnn 95  Supply, Ministryof....... ... ... i, oo 02
Enthoven, H. J., and Sons, Limited.............. 47 Symons, H. D, and Co., Limited................ 110
Erie Resistor, Limited........... .ol 24
Ever Ready Co. (Great Britaifi), Limited......... . 82 Taylor Electrical Instruments, Limited.......... 1
Taylor Tunnicliffe (Refractories), Limited........ -5
Ferranti, Limited ......ciiierieiniieciannnns o 9 Telegraph Condenser Co., Limited.............. 44
Fine Wires, Limited....coereieaeninininoan 108 Teclegraph Construction and Maintenance Co.,
. } Limited ....... o i 50
Garrard Engineering and Manufacturing Co., Telephone Manufacturing Co., Limitzd.......... 45
Limited ....oeeeeeeeneionaann. 500000000000 69 Thermo Plastics, Limited...............oeunntn 14
General Electric Co., Limited...........cootnn 93 Truvox Engineering Co., Limited.............. 19
Goodmans Industries, Limited.................. 18 Tucker, Geo., Eyelet, Limited.................. 3
Guest, Keen and Nettlefold (Midlands), Limited.. 106
Vitavox, Limited. . ... oot i iiieiiieiiiiiiinee 43
Hallam, Sleigh and Cheston, Limited............ 104
Hellermann Electric, Limited.......... ...t 42 Walter Instruments, Limited. .. ........... .o g0
Hunt, A. H., Limited. ... .......oooeien 20 Walter, J. and H., Limited. ................... 79
) Wego Condenser Co., Limited. ................. 34
Igranic Electric Co., Limited. . . ......ccoeenetn 72  Welwyn Electrical Laboratories. Limited........ 11
Imhof, Alfred, Limited. .. ......ecoveieeeeenans 89 Westinghouse Brake and Signal Co., Limited...... 13
Weymouth Radio Manufacturing Co., Limited.... -6
Jackson Bros. (London), Limited. ........o.0. .. 37 Wingrove and Rogers, Limited................ © 53
Wircless Telephone Co., Limited................ 63
London Electric Wire Co. and Smiths, Limited. . .. 76 Woden Transformers, Limited. .. .. e eeeeecanas 67
London Electrical Manufacturing Co., Limited. ... 39  Wright and Weaire, Limited...............0 ... 15
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(Continued from puage 213)

Test Instruments

Taylor Electrical Tnstruinents Ltd. (Stand 1) are
exhibiting thrce new models in their range of test
insgtruments. Types 72\ and 77A are univorsal
test meters in the moulded cases with overload
protection.  The design of the meters was under-
taken by a firm of industrial designers, and the
result is a pleasing and efficient appearance. Type
§8A is a larger type of test meter in a wooden case
with a single lincar scale for all ranges.

An intevesting exhibit is the quartz crystal
artivity test sct manufactured by Salford Electrical
Instruments Ltd, (Stand 33). which in addition
to measuring tho activity of erystals can also
easure the dynamic resistance of parallel-tuncd
civcuits, giving a direct indication.

Dawe Instruments Ltd. (Stand 49), whose
range of test equipment is well known, are showing
a new high-speed level recorder (Type 1406),
which provides a mcans of rapidly recording
response characteristics with an accurate loga-
rithmic scale. This is particularly suitable for ampli-
ficr testing.  Another new instrument is the peak
strain gauge for determining the naxiinum strain
imposed on mechanical structures.

Other Items of Interest
A new type of magnctic high-fidelity pick-up
—the “ Minuette "—is shown for the first time
by the Edison Swan Electric Co. (Stand 38).
The Telegraph (‘vnstruction & Maintenance Co.

(Stand 50) manufacturc a new type of air-spaced
coaxial cable, having a helical membrane applicl
edge-on to the conductor. This construction is
robust and results in an effective dielectric constant
of 1.08. The cable is particularly suitable for wide-
band transmission. Other new developments
include ¢ Permendur —a speeial alloy with the
highest known magnctic induction (24,000 lines).
and a nickel-copper alloy substitute LM.326.

The production of zirconium on a_comunercial
scale has recontly been attained by Murex Ltd.
{Stand 100), and it is now available in rod, sheet or
wire form. It has a high melting point and cxcellent
corrosion resistance, and is particularly suitahle
as an alternative for tantalum or molybdenum in
certain applications.

The main features of the G.E.C. exhibit will
be Osram valves and other clectronic devices.
In the valve field will be a complete range of
miniature valves for battery-operated A.C. and
D.C./A.C. rececivers. Outstanding in this group of
valves is the X79 triode-hexode frequency changer
for A.C. use ; the X17 heptode frequency changer,
which gives excellent short-wave performance with
a wide range of battery voltages. For D.C./A.C.
uses the X109 triode hexode is also very good on
the short wavelengths. )

High-slope output pentodes are represented
by the N78 (for A.C.) and the N108 (for D.CJACY),
both with a conductance of 10 mA/v.

A number of special types of valves will be
shown and there will be a particularly strong
exhibit of voltage and current stabilizers, including
gome of the * Stabilivolt ” type.

CANBERRA—ATLANTIC CROSSING

HE Engtish Electric Canberra which set up the

I fastest time for a transatlantic crossing. on

February 21st, 1951, was fitted with a radio

wmstallation designed to 1neet the very special
requirementts of this unique aircraft.

To ensure that the Canberra’s fighter-like per-
formance and mancwuvrability are not impaired
Ly the usual protruberances associated with aireraft
wireless acrials, the suppressed direction-finding loop
1ecently designed by Marconi engineers was em-
ployed, and the radiator for the high-power com-
yunications transmitter was a special type of
buried antennwm, designed by the Royal Aireraft
Lstablishment in conjunction with the Marconi
Company.

A.D. 106/108

The radio cquipment carried by the Canberra
on this flight consisted of the A.D.107 high-power
transmitter, the A.D.108 receiver and the A.D.7092A
automatic radio compass. All this equipment, which
was originally designed for the aircraft of the British
Air Lines Corporations using ‘normal types of
nerials. gave a performance under the ecxacting
conditions of high =ltitude, high-speed flight, which
enabled the aircraft to rewnain in perfect communi-
cation when 1,500 “miles out over the Atlantic.
The use of the suppressed D.F. loop in no way reduces
the ranges at which good bearings can be taken, and
on this flight the navigator of the Canberra was
obtaining navigational aid from the radio compass

when the aircraft was 500 miles from the Newfound-
land coast.

T1154 and R1155

The Marconi Company is proud of its association
with this great flight and especially as this is the
tirst occasion on which the Royal Air Force have
used the successors of the famous TI11564/R1155
equipment which, introduced by Marconi’s in 1939,
becamne standard equipment for every type of
British bomber and flying boat used during the
War. The T1154/R1155 is still the standard equip-
ment for the British heavy aireraft used by the
R.A.F., and it is gratifying that the performance
of the new equipment installed in the Canberra
should have followed in the great tradition.

!

Books Rocoived

RADIO LABORATORY HANDBOOK.

By M. G. Scrf)ggio, B.Sc. M.LE.E, 430pp., 216 illnstrations.
Pablished by Tliffe & Sons, Ltd., Dorset House, Stamiord
Street, S,E.1.  Price 15s.

THE RADIO LISTENERS' WEEK-END BOOK.
By Johu Pringle, 288 pp., illustrated. Published I Odhams
Fress Ltd., Long Acre, Loandon, W.C.2. Price 9s. 6d.

TELEVISION RECEIVING EQUIPMENT.

Third Edition. By W. 7. Cocking, M.LET. 874 pp,,
illustrated. Published by iliffe & Sons, Ltd., Dorset House,
Stamford Street, 8,E.1. Price 18s.

OXFORD JUNIOR ENCYCLOPAEDIA,
(Vol. IV—Communieations.) 493 pp.
University Press, Price 30s.

Published by Oxford
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HIZ object of this article is to provide the 7
constructor with =ome practical ideas on &
the =ubject of Tublic Address, and it is . . 5 %

therefore proposed to discuss points which arose . R .
from the construction of apparatus now in regulay Descrigtion of a Complete Universal Unit ¢
use by the author. By S. A. bE|
Cost has been kept to a minimum consistent
with reliability, and advantage has been taken, 230 volt supply and this is more than sufficient
where possible, of the ex-W.D. surplus readily  for use in the average hall likely to be encountered.,
available. Also. the cost of a loudspeaker large enough to
In view of the fact that the outfit was liable to  handle powers it excess of this figure would mean .
transportation to various halls in the district. the an expenditure not proportional to the results
probability of encountering either A.C. or D.C. ghtained.

ra.() a8

-

mains supply was real. . Therefore it was obvious It was considered an advantage to construet a
that the amplitier must be designed on * universal 7 pre-amplifier as a separate unit for two reasons.
principles if it was {o be suitable. . One, because it is only required when a microphone

Probably the main disadvantage is that in com- in addition to record reproduction is wanted.
mon with most universal designs, under certain Two, in the interests of efficiency it is wise to keep
supply conditions the chassis may be *live.”” this high-gain sensitive unit quite separate from
Reasonable care on the part of the operator must the main amplifier, and thorough screening is also
therefore be taken to ensure correct polarity of highly desirable.

the mains plug when on A.C. If D.C. supply is The civenits are quite straightforward and no
used, the amplifier will not function unless polarity  originality is claimed, except perhaps in their
is correct, automatically rendering chassis safe. application, and through the article emphasis is
’ } on the practical rather than theoretical.
Design
With the universal arrangement, the A.C. mains The Main Amplifier
transformer is eliminated thus considerably re- The funetion of VC1 in Iﬂg 1 is to provide a
ducing expenditure. This in turn means that the control for setting
4 H.T. is limited by the value of the mains supply the level at w hich B e o
voltage, which if designing a high-power outfit it is desired to LIST OF COMPONENTS
would be a considerable disadvantage. However, operate the ampli- A.C./D.C. AMPLIFIER.
10 or 13 watts of audio is readily available with a fier.  Individual Resistances. ~ All § watt rating
E unless otherwise stated.

R1—.3 A.-mains-dropper with fix.ng
feet and variable tap.

R2—1.5 kQ.

R3, R4—100 K2,

R5—10 KQ.

R6, R7, R8—250 KQ,

R9—12502 5 watt.

R10, R11—1000.

R12, R13—100Q 1 watt.

R14, R15—10002 3 watt.

Capacitors.

C1—25 uF. 25 v.w. Elec.

C2—8 uF. 350 v.w. Elec.

C3, C4—.1 uF. 350 v.w. Tub.
C5, C6—16-16 uF. S00 v.w. Elec.
C7—.1 uF. 500 v.w. Mica.

Vaives.

Vi, V2—-6J5/G/GT.

V3, V4—KT.33.C.

V5, V6—U3IL.

VCI—S5MQ potentiometer.

V(C4—.5M 2 potentiometer (on turn-
table unmit).

F—250 mA. fuse and holder.

J1—Closed circuit ]ack (and (wo
plugs).

Pl1—-6v. .3A. pilot lamp and holder.

6 International octal valve holders.

T1—Output transformer 40 : 1 (Pre-
mier ‘* Match-maker,” MO.15),

SWI—S.P.D.T. toggle.

SW2-—--D.P.S.T. togele.

SW3/SW4—D.P.D.T. toggle.

X1, X2, X3—Connectors (see text).

Sheet metal for chassis (20 s.w.8.
Alclad or similar.)

Paxolin and solder tags for com:-
ponent board.

Sleeving, connecting wire, screws,
nuts, grommets, knob, scale,
screened wire, etc.

To J
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Fig. 1.—Circuir of the main amplifier section.
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microphone and gramophone gain
controls are incorporated in the
pre-amnplifier unit.

It will be observed that when
SW1 is down, i.e. grid drive being
supplied via J1 from a gramophone
pick-up source, thero appears to
be no method of volume control,
and likewise no grid leak for- V1.
The reason for this is that control
of audio level is desirous from the
point where the operator’s attention
i3 most required—at the gramophone turntable.

This method of control is shown at the bottom of

Fig. 1 and VC4 is mounted in the turntable case.

Two U31’s are used in parallel for V5 and V6 for
the reason that current consumption of the amplitier
exceeds the rating of one valve. It is wise to include
the surge limiting resistors R14 and R15 to safe-
guard these valves in the event of a fault developing.

If it is intended that the amplifier is to be used
solely on D.C.
mains, then V3
and V6 need not
be incorporated,

LIST OF COMPONENTS
PRE-AMPLIFIER/MIXER
Resistances. All } watt rating unless

otherwise stated.
R16— 250K 2.
R17, R20—50 K.

the point marked
C on Fig. 1 being
- connected directly

to D. It is important, however, that in the event
of this heing done, the dropping resistor R1 be
adjusted to compensate for the exclusion of the two
26-volt filaments.

To calculate value of R1, assume S\W3/SWd in
position shown (i.e.. filaments of pre-amplifier
not in circuit), The value of EG in ohms will be
that which will drop the mains voltage to a value
equal to the sum total of the filament voltages of
V1, V2, V3, V4, V5 Vi and Pl.

VI.V2and Pl are 6.3v.each = 18.9 v.

Vivs are 25.0v. , = 50.0v.

V5 V6 are 26.0 v, ,, = H2.0v.
Total =120.9 v.say 121v.

Therefore, tho required voltage drop across 135G

V8—6SL7 (sce text).

VC2—.5 M2 potentiometer (small).
VC3—5 M2 petentiometer (small),
J2, J3—Closed circuit jacks.

[

R18, R21, R22—100 KQ. STt TT T m AT e K
R19—2.5 K. : HT+ H
R23--1.5 k2. g v :
R24, R25—.5 M. g :

’ H
Capacitors. H i
C8, C9—.5 uF. 350 v.w. Tub. ;
C10, C13—25 uF. 25 v.w. Elec. B Xq.,
CI1—.01 pF. 350 v.w. Tub, ! ® ®
Cl2-8 pF. 350 v.w. Elec, ) oD
C14—.05 y«F. 350 v.w. Tub. 5 _2{/

Al
Valves. . 3'?
V7—6J7,GT. H

H

8

t

1

g

f

L}

P2—6.3 v. .3A. pilot lamp and
holder. "

T2—Microphone input matching
transformer.

2 Internationa! octal valve holders.
I valve cap.
SW5—D.P.S.T. toggle.
X4—Connector (sec text).
Sheet metal for box (20
Alclad or similar).
Paxolin and solder tags for com-
ponent board.
Sleeving, connecting wire. screws,
nuts, grommets, 2 scales, 2 knobs,
screened wire, etc.

S.w.g2.
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2.—Circut of- the pre-amplifier!mixer wuilt.
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will be the mains supply voltage minus 121 v.
Assuming the tormer to be 230 v., this will be 230-
121=109 v The value of EG in ohins will be

E .
R = i where I is filament current, ie., .3 A.

363.30.

into eircuit,

Now if the
SW3/SW4 is

Therefore, R ==

pre-amplifier is put

109
3 ohms =

.t

+] il -
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Fio. 4—Curting and drilliny details of the chassis.
thrown. SW4 opening up the heater line and SW3
short-circuiting part of R1 to allow more voltage
to be available. The value of FG in ohms being
caleulated as follows : Additional voltage required ==
V7, V8 and P2=0.3 v. cach=18.9 v. total.

l-'G=R=18 9

22— 630
Tt is nccessary that some method be used to link
up the various units of the outfit, and probably
the constructor has ideas of his own on this subject.
On reference to Vig. 1, three connectors are shown
marked X1. X2, X3, Their function is as follows.
X1 serves to make the necessary connection
bhetween the pre-ampliﬁer and the main amplifier.
Pins 1 and 2 arc filament supply, Pin 3 H.T.,

Pin 4 grxd input (use screened lead) and tho chassx,
line is via the metal screw connector and *“ breeze ’
connecting cable.
supply.

X3 connects audio output to loudspeaker ; also
H.T. to loudspeaker energising.
are clearly

X2 connects amplifier to mains

These - conuectors shown in the

rhotographs and were obtained from radio surplus
shope. X1 is a “ breeze ” connector. X2 and X3
were taken from a stripped ex A.M. LF.F. unit.

It is, of course, not necessary that the con-
gtructor should use exactly the same method as that
described, and provided the method used has the
same function, all will be well. The main point to
remember is that the grid lead between Pin 4 and the
pre-amplifier must be sereened, and the screening
connected to chassis at cach end.

One disadvantage of the mains.-cnergised loud.
speaker is that a fair quantity of multicore cable is
needed, so if the constructor wishes to utilise &
P.M. type, it will be necessary to connect an L.F.
smoothing choke between points A and B in Fig. 1,
to replace the energising coil on the speaker. This
should be in the region of 15 Henrys with as low a
resistance as possible, and in'any case not more than
50002,

Tho author used an R.G.D. 10in. energised type.
mainly because a quantity of suitable cable was
available. Any good quality P.M. 10in. will be
suitable.

For the sake of neatness the constructor is strongly
advised to make up a component board as shown
in Fig. 3(b). First obtain a strip of paxolin 5}in. x
2in. and lay the components on the board, theu
with a pencil mark the position where soldcr tags
are required. It is simplicity itself to drill the
4BA clearance size holes, insert the tags and punch
over. The board can thien be wired up on the bench
with comfort. and fitted in the chassis with case.

Chassis

Little nced be said on the metal work. The
author made up the chassis with the aid of a bench
viee, mallet, length of angle iron, bloek of wood
and a small square. Figs. 4 and 5 provide all the
necessary data for the construction of a chassis
similar to the author’s. Aluminium was not used
because in the view of the author it is difficult to
work witli, Tts inherent softness causes it to ¢ tear ”
when using cutting tools.

Pre-ampiifier/Mixer Unit

The intention when building this compact
little unit, was to be able to use it in conjuunction
with an amplifier having a 6 volt filament supply,
and the universal amplifier just described. Some
means was therefore needed whereby the valve
filaments could be quickly connected in series or
parallel.

Pamlm Board V"Gr/ds Vs

.C@-‘—
1
<7
L
Screen
vz
(&)
e . " v Y Yo ; Y& 7% C(:th "
2% x & T+ Anodes ' s o, ¢, Cathodes odes
Resistor Panel (sl S ‘;, Ty, v V3, Va

Fiis. 3 (a) and (b)—Details of the component wounting boards.
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S.\W.5 i Fig. 2 carried out this operation simply
and cfficiently. It consists of a small bakelite
toggle switch puvchased together with all the
other switches, from the radio surphis dealer.

With the switch open as shown. the filaments

Care comnected in series for use with the universal
. amplitier. .
With it closed. the filaments are connceted in
" parallel for use with a 6 volt =upply.
.1 Possibly, a 683N7 would be an ideal valve for V'3
afrom the point of view of
3 characteristics, particularly
swhen used with a 6 volt
JHilament  supply.  Unfortun-
siately, however, it is unsuitable
i for series connection, due to
«its high heater current (.6 A)
and therefore a compromiso
has to be made if it is desired
- to utilise the pre-amplifier
with the two kinds of filament
supply.

The GSL7 has a .3 A fila-
ment and the base connections
are the same as for the 6SN7
and can be substituted without
complication.

1t should be noted that the
6817 is a high g valve, and
the stage gain is slightly more
than is necessary, but its per-
formance proved quite satis-
factory and it was therefore
permanently substituted.

It will be observed that X4
is a *‘ breeze > connector and
asddentical to X1 used on the main amplifier, shown
in Kig. 1 and described in the text earlicr.

As with the main amplifier, it is desirable-to

make up a component tag board before assembly, -

as in this instance particularly there is not a great
deal of space available for wielding a soldering iron
inside the box. Reference to Fig. 3 (a) will show
the component layout.

Further reference to Fig. 2 shows the microphone
transformer T2, This should be small physically
and preferably have a mu-metal cast case. It is
usual for the microphone manufacturer to supply a
correct matching transformer for use with his
product, and it is wise to inquire about this when
making the purchase.

Mixing control is provided by V(2 and V(3.
and the combined signal passed via (.14 to the
main amplificr for further amplification.

Figs. 5 and 6 provide all the neeessary information
on the metal work, and the photograph gives a
general view of the complete unit.

The Carrying Case

As can be observed from the photograph on page
217, the carrying case is built in two halves, these
are connected together by the hinges, and two
case catehes.  The hinges are the type which allow
the two halves of the case to separate.

It is not proposed to describe the carpentry.
The author, recognising his limitations in this
direction. enlisted” the help of & cabinct-makor
friend. and satisticd himsclf with the covering
operation and generally finishing off. -

In view of the fact that there is a considerable

.

area to cover, it is advisable to use carpenter’s
glue, as this is economical and more convenient to
use.

The method of covering® depends to a great
extent upon the amount. and shape of the artificial
leather cloth available, but a good plan is to cut
two big squares first, and caver the front and back,
¢lueing over the edges about an inch flanze all
round. Next cover the ends with picees cut to
the correct size.

Botiom

Fic. 5.—Chassis construction details.

The londspeaker hole should then be ecut out,
leaving suflicient at the edge to cut star fashion
and glue inside the rim. A strip of rexine in.
wide should then be glued right round the inside
of the rin. ’

Purchase, and fit, the corner protectors and the
rubber feet. )

N (To be continued.)

NOW READY!

The Entirely New [2th Edition of The Famous
Standard Wori

THE PRACTICAL WIRELESS
ENCYCLOPADIA

By F. . CAMM

Considerably enlarged, amplified and entirely
re-written and re-illustrated. Comp'cte Tele-
vision Section, with theoretical and construc-
tional data.

All the facts, figures, and constructional data
of Radio and Television—Detinitions, Terms,
Units—Principles, Circuits, cte.

Over 300,000 copics sold!
Price 21/- or 21 10 by post from :
GEORGE NEWNES LTD.,
Southamption Street,

Tower House,
Strand, W.C.2.
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For the Transmitter

2-metre PA. Efficiency

How to Obtain More Efficiency in your Transmilter at V.HF,
By C. ELLIOTT

twin tetrode power amplifier tube for the

P.A. stage in their transmitters on 2
metres. The 832 iz specially designed for V.H.F.
work up to 250 Mc/s, and is readily obtained from
government surplus sources at a reasonablo price.
%0 is consequently very popular. The power input
generally has to be limited to about 30 watts
and the corresponding R.F. output is given by the
manufacturers as 26 .watts, under the correct
operating conditions. The actual power supplied
to the aerial system, however, will depend on the
efficiency of the ’.A. tanlk circuit and of the method
of coupling to the aerial, and, conscquently, in
many cases nothing like the 26 watts finds its way
into the aerial system.

Another source of inefficiency frequently lies
in the system of modulation. Many cxperimenters
have found that the 832 is a difficult valve to modu-
late by the usual plate-and-screen systemi. Whether
this is due to difficulties of mateching the valve
to the modulator load or lack of driving power
to the P.A. or other causes is not clear. A carrier
with a low percentage of modulation is of little
use on 2 metres for long distance communication,
where the average signal strength at the rcceiving
end is very low. One hundred per cent. modulation
with plenty of sideband power is required under
these conditions to give a solid reasonable signal.
Many carriers have been received from time to
time at S4 to 5, but have been unrcadable on
‘phone, due to being only about 70 per cent.

D IANY amateurs are using the 832 or 832A

modulated. It is the object of this article to show
how one can obtain the maximnum R.F. output
from the P.A. stage and how the stage can be
fully modulated without the use of the expensive
plate-and-screen systen. .

The P.A. Tank Circuit

Of the possible types of circuit which can be
nsed, the type frequently employved. consisting of
the well-known ceutre-tapped coil and condenser
combhination. is the least efticient. See Fig. 1.
The tank coil of, say, 2 turns of 12 s.w.g. wire is
about llin. diameter and 1lin. long. split in the
centre to accommodate the aerial coupling coil.
Wihen the tuning condenser is adjusted to resonance,
the capacity employed is about 4pF for each section.
The plate-to-cathode capacity for each section of
the 832 is 3.8pk. increasing the total capacity to
7.8pF, and if we include stray capacities in the
circuit the total is probably about 10pF on cach
section of the tuned circuit. Now, the tuned circuit
has its own losses, and the power dissipated in this
way is subtracted from the total available R.I.
power, so that the highest output efticiency can
only 'be obtained by making these losses negligible.
It can be shown that greater efficiency can be
obtained by making the ratio L/C high. up to a
certain value. This limiting valve is set by various
requirements, such as the need for a * flywheel ™
effect in the tuned circuit. the minimisation of
harmouics, and the prevention of distortion during
‘phone operation. In the case of an 832 working

PO

HT+35Gv.

145 M, <
—= | = ODrive R
e =

HT+
375v

Fig. 3.—J\odulator and P.A. stage of grid-and-screen modulated transmitter.
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Although shoun theoretically

as coils, the coiled lines feed is actually ©linear.”
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at 500 volts on the anodes and passing 70 mA\ the
optimum capaecity for each side of the split stator
condenser works out at about 3.5pF for 2-metre
operation. This figure will be the total capacity
required, including anode-to-cathode capacity amtd
stray capacities, but, as we have already noted,
the anode-to-cathode capacity itself is 3.8pF,
which together with strays probably gives a total
of 6pl.

Thus, on 2 metres it is not possible to attain
the best L/C ratio, but by practically eliminating
a tuning capacity in the tank eireuit it is possible
to attain a much higher value than that given by
The obvious solution is to
use }-wave lines for the tank ecircuit, which are
tuned cither by a shorting bar and resonate with the

. -anode-cathode capacity exact or by a very small

condenser with a swing of 1 or 2p¥. 'Tuning for
resonance i3’ rather difteult with a shorting bar,
s0 it was decided to tune by mecans of a small
4 x 4pk split stator condenser, the capacity in

- use at the resonance point being only about 0.5pF

per section.  In linear tank circuits tho coupling
to the aerial is liable to be less efficient and there
may be some loss of R.F. by direct radiation from
the lincs. It was decided to make use of a cireuit
which combines the advantages of the tuned
eoil and linear tank circuit, namely, coiled lines.
Coiled lines take up no more space than a con-
ventional coil, while the normal lines take up rather

M+ |

[T+
P 350v 50C/
REC

145 Mc/s.
Drive /8

%

czzzf Ly
- Ge3v
Joon
24 § X Line To
i Cn Aerial
GB. '
~-65v Co
£arth

Fig. 1.—An 832 P.A. stage with normal tank circuit.

a lot of room on the chassis (they are generally
about 14in. long on 2 metres), and, furthermore, there
i% less diveet radiation from the eoiled lines, due to
their compact construction, and they should give
more R.I. to the acrial circuit.

acaiaee e

LIST OF COMPGNENTS FOR FIG. 1.
C1—15 x 15 pF. split stator.
C2—500 pF. mica (R.F. bypass).
Cn—Very small neutralising capacity (see Fig. 2).
R—20,000 ohms.
L1—2 turns 1}in. diam., 1}in. long, 12 S.W.G.
L.2—2 turns lin. diam., lin. long, 14 S.W.G.

FI PP RP R PRPRrY

Construction

The actual construction of the lines is shown in
Fig. 2. Min. of 12 s.w.g. wire are taken for their
construetion and the exact centre of the length is
tound. The wire is then folded into a hairpin shape,
with a straight section in the centre about 0.6in.
long. Tho two ends are then wound around a

Coiled Hairpin Swinging Link Coiled Line In
In 16 SW.G, Wire [* Diameter 12 SW.G. wire
} 1lg" Diameter

4 x 4pF Tuning Condst
Mounted on Insulators

Copper Braid
Connectors to
Anode Pins

Copper Braid
Earth Connection

Neutralising Capacity Cn ls Formed By
Vo~ of Feed-Through Insulator About 3a™ ==
From Side” of 832 ==

Fig. 2.—Coiled-lines rank circuit.

suitable fermer to give n coil about 1}in. in diameter,
winding away from the centre. It can be" seen
that each half of the winding is in the opposito
senso to the other, so that the whole does not form
a single inductance, but behaves simply as a normal
I-waveline. Inordertocouple the tank cireuit to the
acrial it is not possible to use a coupling coil of
one or two turns, as cach half of the tank eircuit
will. induce opposite voltages in the coil and no
transference of energy will oceur. Tn the only
example of the coiled line which the author has seen
the aerial was dircetly tapped on to the lines via
blocking condensers, but this method is not so
suitable for making the fine adjustments necessary
for optimum coupling and also is not regarded with
favour by the Post Office! The best coupling system,
as shown in Fig. 3, consists of another coiled line,
wound in the same manner as the tank eoil and
mounted as a swinging link. It is formed with
16 s.w.g. wire by winding on a suitable former to
give a coil diameter of about lin., and each half of
the winding contains two turns.

In operation the tank cireuit is tuned to reson-
ance by the condenser in the usual manner, and
the increased efficiency is immediately apparent,
for in the unloaded condition the anode current
at resonance will dip to about 25 m.\. With the
normal tuned eircuit of Fig. 1, the resonance dip
is about 35-40 mA. The link can then be swung in to
give optimum coupling by watching for maximum
feeder current or maximum reading on a remote
field-strength meter. The loading at 500 v. ecan
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Le 70 mA., if onc wishes to keep within the manu-
facturers’ specifications, but there is no recason
why the input should not be increased to 40 watts
(80 mA.), as with the high efficiency of the tank
circuit and coupling arrangements this input
should be well within the anode dissipation of the
832, Even 50 watts input is just within the capa-
bilities of the tube, the R.F. output then being 36
watts. giving 14 watts to be dissipated at the anodes
(rated at 15 watts). This is for C.\W. operation, of
course. When swinging in the coupling link practi-
cally no retuning of the tank circuit should be
required if there are no standing waves on the
feeders. ‘T'here is a perceptible resonance dip
even when the P.A. is correctly loaded when using
coiled lines. but no such dip is noticeable in a normal
tank circuit on 145 Me/s.

The Modulation System

It must be admitted that this modulation system,
to be described, was tried out in the first place as a
rapid method ot getting going on 'phoune without
the time and expense required for providing a
high-level modulator with an output of 20-30 warts,
as needed for plate-and-screen modulation. Evi-
dence trom other amnateurs has shown, however, that
the application of 20-30 watts of audio to a 40-watt
carrier does not necessarily give 100 per cent. modu-
lation with an 832, but with this particular
modified grid-modulation system. 100 per cent.
modulation with good communication guality can
eagily be obtained. The principles of grid modu-
lation have been adhered to on the whole. but the
difference lies in the screen circuit of the 832, where
the dropping resistor has not been by-passed for
audio-frequency, thus enabling the screen voltage
to swing up and down as modulation is applied to
the gr d. (Refer to Fig. 3.) The system is therefore
grid-and-screen modulation. )

To comnmence at the modufator end of the circuit,
a carbon microphone is used' with a 1:50 ratio
transformer to feed a 6AC7 in a high.amplification
circuit. The whole of the modulator current is
taken through the carbon microphone in order to
energise it without the use of a battery. As the
modulator works Clacs A, there are no current
fluctuations and so no undesirable effects, Stability

- is ensured by means of the high-capacity by-pass
condenser C1. K2 1s a stopper resistor and 2 and
C7 are R.F. by-pass condensers, all to ensure that
no R.F. enters the modulator circuit. Screened
wiring 1= indicated in Fig. 3 at points where it is
important that no R.F. currents should be picked
up. The 6V6 output valve works at a fairly high
bias, produced by a 1.000-ohm cathode resistor. and
this is mainly to reduce the anode current, as the
full output is not required. It is also important not
to saturate the core of the modulation transformer
T2 by excessive current. The transformer used by
the author was a sma'l 1 : 3 type, originally designed
for directly-fod amplifier stages in receivers, and it
handles 25 mA on the primary quite easily.

As for norma! grid modulation, it is desirable to
use a very low-impedance valve for the modulator
(e.g., a triode), for the load ou the modulator varies
over the A.F. cycle as the rectified grid current of
the modulated amplifier changes. However,
perfectly satisfactory resuits are ohtained with a
6V 6, by using negative feed-back via R10 to reduee
the anode imncdance and swamping the trans-

former secondary by a load resistor R11. The grid-
bias supply should have a very low resistance, to
prevent variations in the grid current from opposing
the modulation voltages. The potentiometer R9
only offers about 3,000 ohms resistance when
correctly set, and this seems to cause no difficulty.
The load on the driving stage varies with modu-
lation and a linear modulation characteristic may
not be obtained if the R.F. voltage from the driver
varies with load. It is sometimes recommended that
the driver should supply several times the required
driving power, the excess being dissipated by a load
resistor across the circuit, the load variations thus
being reduced in proportion to the total load.
However. on 145 Mc/s the dynamic impedance of
circuits is very low and they are, in effect, alreacdy
loaded, and it was found that no trouble was experi-

enced. Note that C13, in the screen circuit of the
LIST OF COMPONENTS FOR FIG. 3 :
C1—50 uF, 12v. R1—500 k2 pot. H
C2—100 pF, mica. R2—10 k2, H
C3—25 uF, 12v. R3—500 k2 H
C4—8 uFF, 350v. R4—50 ko. :
C5—0.5 uF. R5-—-10 k2. :
C6—0.05 F. R6—250 £, :
C7—100 pF, mica. R7—250 k. H
C8—50 ,F, SOv. R8—1,000 2, 1 watt. .
.C9—2 4F, 200v. R9—5.000 2, 5 watt.
: C10—500 pF, mica. R10—500 k. g
i Cl1—15 x 15 pF, split RI1-—25 k2, 1 watt.  +
stator. R12--15 to 20 k2, 3 !
C12—4 x 4 pF, splil watt. :
stator.
C13—500 pF, mica.
Cn—See Fig. 2.
C14--500 pF, mica. F
AN resistances 4 watt uniess otherwise stated. H

M-—Carbon microphone.

T1—1 : 50 microphone transformer.
T2—1 : 3 modulation transformer.
V1—6AC7. V2—6V6, V3—832.

s or eran s an

832, has a capacity of only 500 pI" and is a by-pass
for R.I. currents only. The supply voltage to the
sereen was chosen to give roughly the correet audio
load of 15,000-20.000 ohms without exceeding the
working voltage of 250 volts.

Setting Up the Circuit for Operation

Adjust the potentiometer RY) to give about 90
volts bias on the 832 and apply drive to the grid
circuit so as to give about 80 mA when the P.A. is
fully loaded. Swing the link in to give optimum
loading. as indicated by feeder current or a remote
signal strength meter, and make a {inal adjustment.
to the tuning of the tank circuit for maximum
output. Now increase the coupling a little so that
the observed R.I. output drops, and apply modu-
lation, using R1 as a volume-contro!l. There should
be about a 10 per cent. increase in the reading of the
feeder current or signal strength meter, and the P.A.
anode current should kick upwards to 95 to 100 mA
on modulation peaks. If downward modulation is
cncountered, then coupling to the antenna should
be increased. Tt is possible to modulate successfully
at lower values of grid-bias by suitably adjusting the
drive, but 90 volts is about the best figure, and very
low bias with low drive will again result in down-
ward modulation. The most itnportant adjustment

(Continued at foot of page 224.)
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PPRATTS RADIO
1070 Harrow Road, London, N.W.|0

Tel. : LADbroke 1734. (N1, Scrubbs Lane)
AMPLIFIERS READY
i o TO USE.
MODEL ACLQE (as illus-
trated), 10 watt, 4 valve
unit, neg. feedhack, separ-
ate  muke stage and

separate mike and gram
inputs, 2 faders and tone
control. Input volts. mike
002, gram .21 v., £9
MODEL AC18E.
unit with p pull

6
output

2 oof 18} watts. separate mike stage and ~eparate mike and gram
feedback over 3 stages. Input
AC32E, 6 valve
£11 17 0.

Y,
U MODEL ACAC,

i

-

i inputs, 2 faders and tone control.
volts, mike .003, gram .3 v., £13-19-6.
unit with pp outpur, of 32 watts Spec. as ACIHE
MODEL U.10F, C./A.C. mains, p output 01
as ACI8E, £11-15-0. All above are COMP LK
and chrome hand Outputs match 3. 8 15 ohm Speak:
A.C.. or U4, D.C/AC,, 3 valve. 1 watt amplifier
output’ to 3 ohms, £5-5-0, All above carriage paid. As

MODEL

chassis,

»..supplied to domestic and industrial users since 1945.

“ FOR

SPEAKERS. Plessey. 5in.. 126. W.B., 2'in.. 16 . 5in., 19'-.
Goodmans, 12in., 130’-. Rola, 8in., 30/~ ; 10in.. 35 - ; 21~
RECORD PL \\l< 8. Collaro. A.C. -only. Rim drive, complete
with pick-up, auto-stop.. Magnetic £6-8-0 ; Cls:tal £6-15-6,
VALY . 154, 1T4, 1RS, 185 all at 7 3. 25A6, 6V6, 5Z4, 656, 6X5,
i Brand new.
Wearite ** P ' coils, all types, 3/- ea. Weymouth
N n o ils, 3/3. Osmor " Q " coil packs, 40/4. tax paid. Wearite
M40) I.F's, 10 8 ea. Weymouth P4’s, 15/- pair. Denco T.R.F. with
reaction L. & M.W., 6/6 pair. Dual range coil with reaction. 4/6.
TR \\\I'I)l(\ll RN. (ll(H\IA ETC. Mains. 2 X .. 80 m.a.,
04 .2 0-4-6., Sv.. 4amp 18 6. Dittc. 2 x 250 v., 1b/6 sSpeaker
, 8, 15 ohms, 18- ; mintature 154,384

a.
ransformers, 6V6 P

O;Transfrs., 4/2., (hokes. 60 m.a., 20 hy,, 380 ohms, 6,9 ; 20 hy.,
100 m a.. 400 ohma. 14/6 : 10 hy., 156 m.a., 200 ohms, 14/6 ; 90 m.a..
10 h 180 ohm: . 11/6 3 40 hy.. 2 m.a., 1250 ohms, 5.9,
llh\l)l NSE I('s (only 1951 stock offered). .0001/2.35. all 7d. ea.
.01, .005, .001, all 9d. .05, .1x 500 v,, 10id. B.IL (all 5001090 V. )4 mifd.,
;16 mid.. 4/ 8+ 16,
bases. Pax., 4d. Amphenol 6'1

Volmve dloppers with feet and two sliders, .2 a. 920 chms or .
750 ohms, 5/~ ea. II(necord (thick good quality type), 320ng,

Td. 1t i,

3 way, 60 ohms ft.. Presets, 50 pf. 4d. ; 100 pf., 1/1} ;
1/9 ; 500 pf., 2/-. BiG valve bases, Pax., 9d.

All goods new and unused. No W.D. or manuf’wtumrs surplus
components offered. Post paid over 10/-. C.W.0. or C.0.D.

4
WICROPHO’\IE

/zz',{ fidelity

)

‘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 £6 6s. 0d. (either model).

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

Price £12 12s. 0d. (either model).

COSMOCORD  LTD., ENFIELD, MIDDLESEX.

Reception for
the connoissceur

® THE RC
TUNING UNIT

The RC Tuning Unitis a
highly sensitive, attrac-
tive-looking, 3-waveband,
4-valve unit employing
an RF Stage on all bands.
It brings in Continencal
stations, short - wave
signals and the BBC Third Programme with remarkable
fidelity, evenin difficult areas. A switch permits superhet
or high quality TRF performance from local stations.
Price £14.18.6 (Inc. P.T.). Guaranteed 2 Years.

30 - PAGE ILLUSTRATED CATALOGUE
of Amplifiers, Tuning Units, Speaker Chambers, etc.
% Write for YOUR copy TODAY !

FHONE

WEStern
3350

y
z&,f*(éf
AMP“FIERS

(SALES) LTD |

i8t, KENSINGTON HIGH ST., LONDON, W.8

SUCCESS?

Never before has such a vast field of opportunity been open
to the technically minded. Because we can call on the
unique experience of the great E.M..  Group
(**"H M.V.””, Marconiphone, etc), our courses are
based on the needs of modern industry. Let us help
you to take advantage of the great demand for
technicians in Radio, Television and all branches of
Engineering. Take the first step NOW !

~—==—FILL IN FOR FREE BROCHURE --—_-'
| Mark the subject(s) which interest you,

I and post (without obligation) :— ]
| E.M. INSTITUTES, Dept. 155, 10, Pembridge Sq.. London, W.2 :
: [[JRadio {ZJAercnautical Eng.[ {ProductionEng.
| [Television  [jDraughtsmanship[ Matric

: [CJElectrical Eng.[ JMechanical Eng. [ |Civil Service
1 [JOther Subjects........ ..o
1
i
1
1
i
I
[

NAME ...
ADDRESS..

)
’
1
)
)
ot
I
]
|
?
1
!

.. (BLOCK CAPITATS)
E.M.1. INSTETUTES—The onlv Postal College which is part of o
great Industry.
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Slmple Resistance Meter

A New lIdea for the Experimenter
By J. S. KENDALL

HITS unit, which is the very essence of sim-
plicity and can be made for a matter of
coppers, presents a means of measuring

resistance which is very efficient for a range of a
few hundred ohins down to about 1,10. The parts
in the main can be found in the junl box.

. The parts required are :

One rotary switch with up to five positions,

One double- pole double-throw toggle switch.

A sclection of close tolerance resistors of
suitable rating.

One suitable dry battery (a threc-cell torch
battery is quite good).

The principle of the iustrument is that with a
constant current the voltage drop along a resistor
is direetly proportional to the value of the resistor.

The eircuit is shown on the right. The object of
the 5-chm rosistor is to Hmit the current flow to a
safe value when checking very low resistances. The
meter used with the unit can be almost any radio
meter that has a resistance of at. least ten times the
value of the standard or the resistance being
measured whichever is the greater. If the mcter
resistance is too low the current drain gives
inaccurate measurvement. Suitable values for the

resistances are 1 ohm, 3 ohms, 10 ohms, 30 ohms -

and 100 ohms. Quite a number of ex-W.D. units
have 10-ohm resistors in the formn of anode
stoppers.  1f possible gold-tipped resistors should
be used.

The 1- and 3-ohm resistors are not readily obtain.
able but can be made to a fair degree of accuracy
by comparing with the 10-ohm standard.

Using the Meter

The method of use is simple. First switch the
voltmeter across the unknown resistor and adjust
the range switeh so that the voltage reading is as
near as possible to half the battery voltage, then
throw the toggle switch so that the voltmeter is
across the standard resistance. The actual resistance
of the unknown is expressed in the formula

Rs (V1) .

R? = Ca Vi
the voltage across the unknown, V2 the voltage
across the standard resistance and Rs the standard
resistance. 1t will be seen that as long as the meter
seale is linear the actual voltage nced net be
oquossml as such and can be expressed in

*degrees.” This allows the use of a cheap moving-
coil meter of low current drain if the user prefers a
built-in ineter.

An -exammple of the calculation with the unit
would then be :

V1 equals 4.70.

where R? is the unknown,

V2 » 280,
Rs . 30
Rs (VI
Then applyving the formula R? = _s%)
3 % 4.7 . .
R?= 2>84~ =5, Remember it is not possible to

»

make measuremerits to a greater accuracy than the
standards being used. If, then, ordinary untipped
resistors are used the accuracy cannot be better
than one part in five, but if gold-tipped resistors
are used the accuracy will be about one part in
twenty. The inaccuracies also grow as the readings
increase in difference, i.e., at the top and bottoin
of the range.

A few of the uses of the instrumenut are :

To measure contact resistance of a wave- olmng(‘
switch. For this measurement the battery voltage
should not be more than 1.5 or the voitage will
overcome the ba crier layer offect of the dirt and
oxide on the swnt(h Shunt resistors for meters can

f/\/\f\ﬁ B d '
© Q30
10
[
7'est

Circuit of the arrangement described here.

Yo/t
Meter

-
]
-

be measured with it and the -resistance of earth
connections on chaseis,  The latter gives some
surprising readings and as high-resistance earths
are one of the greatest causes of instability it is
worth the trouble in making the meter if only to
check these.

2-metre P.A. Efficiency
(Continued from page 222.)
is that of the aerial coupling, which is why a swinging
link coil is specified. The coupling should not be
increased any more than that required for good
upward modulation, as this will result in lower
R.F. output and increased anode dissipation.

It can he seen that. using the circuits deseribed,
the 832 will work at 40 watts input, 100 per cent.
modulated. No overheating has been observed
and the circuit has been successfully in use for some
time. Reports show that the upward surge of thie
P.A. current and R.F. currents do not indicate over-
modulation with this circuit. The carrier does not
become broken, but the signal appears to have
increased puneh and penetration over a plate-
modulated transmitter. It is not certain exactly
how the eircuit- works, but the effects deseribed
could be explained by an increase in average carrier
level during modulation, with an accompanying
increase in power radiated in the sidebands. The
results would thus have some resemblance to those
produced by the ‘‘super-modulation” systerns
recently deseribed. These systems also make use of
grid modulation. but employ a separate valve to
generate the incroased carrier level on modulation,
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Designing Your Own  Recerver—7

Advice and Guidance for the Beginner
By STANLEY BRASIER

0
t Ohm-meter
C HE remaining essential instrument which the
2 I amateur should possess is the ohm-meter,
e and here again our okl friend the 0-1
milliammeter forms the basis of the instrument.

it The principle on which the ohm-meter funections
was shown in Fig. 8. The values of voltage and
resistance arc arranged so that when the X terminals
sare short-circuited, the variable resistor can bho
“adjusted so that the full scale current of 1 mA is
registered. Thereafter, if the short-circuit is
removed and replaced by a resistor having a value
between certain limits, a current dependent upon
this value will he registered. From Ohm’s Law it is
thien possible to calculate the value of the resistor.
In general, the range of values which ecan bo
determined is dependent upon the basic current
-range of the meter, but for general worlk the 0-1 mA
type enables resistors from approximately 200 to
200,0002 to bo -measured, cspecially if a .long
scale is available. In order to obviate the neccssity
of calculation every time an unknown resistor is
measured it is usual to calibrate the scale, and
perhaps the easiest and less tedious of all methods
18 by the application of known values. Ior this
type of-ochm.meter is not usually so accurate that
it can discriminate Dbetween percentage tolerances
of resistors normally used in receiver work, and
since these are the type of resistors checked, there
is no point in aiming at an accuracy which is any
higher. But here again, if another ohm-meter can
be Dborrowed for checking
purposes, so mmuch the better,
and it i3 only nccessary to
connect in turn as many
different values as are re-
quired to the X terminals
and mark the points on the
scale. This subject, however,
will also be dealt with
later.

<

TP.":' £

*000! pF

Other Instruments

During all our checks on
receiver performance we re-
lied on the fluctuating pro-
gramme signal for the input,
and upon our aural interpre-
tation of the output from the
loudspeaker.  Although, as
we have seen, this system
is fairly satisfactory it is
usnal to use instruments
which will give an indication
of improvement, or otlher-
wise, to a finer (egree.

000/ uF

[

D§\

The Oscillator

A test oscillator may consist of an extremely
complicated picce of apparatus where specific
H.F. measurciments are required, but in the case of
ths amateur—and especially the beginner—all
that is needed is a small signal of constant intensity
which ean be fed into a receiver under test. This
may consist of a simple single valve circuit which
is so adjusted that the valve is in a state of con-
tinuous oscillation (similar to an oscillating one-
valve receiver) and this signal, which will be at
high frequency, is applied to the receiver. Iiven
this, however, will not be strictly audible at the
output of the receiver, but the sound will be similar
to that which is heard when a local station is
radiating without a progrannne. The ‘* programme ”
in the oscillator consists of a signal from another
-alve which, oscillating at low frequency, is super-
imposed on the H.F. signal, and produces an
audible note which is heard in the loudspeaker
of the receiver. The wavelength of the oscillator
signal must, of course, be identical with that of the
receiver and under these conditions will provide a
steady unfluctuating signal, the advantage of
which will be appreciated when testing.

As a guide towards the construction of a simple
oscillator for testing and trimming purposes, Fig. 9 -
shows a suggested circuit. - 1t should be made up
in a metal box and if miniature low.consumption
triodes are used the whole instrument could be very
compact. If only the medium and long waveband

. f_-f ........ e Y B .
!

!

LHTH

°

30 k0 ?oxa ;

(mo0 o Do Do

These consist of what is
known as an oscillator, to
feedt a signal into the receiver,
and an output meter, which
gives visual indication of the
tinal results obtained.

L
b

|||

LR

Fig. 9.—Suggested circult for a modulared oscillator.
transformers.

L
"
L
<002 uF
int Ext, 7
5 P,—/ Pry Sec i
\ - '
. / :
Ext. ! o
Mod <M} H
j HT-
‘ 7 .
- '
T T
nY — .

T1 and T2 are midget

H.T. may consist of a few grid-bias battertes.
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are required the coil may consist of any good
quality dual-range type. The tuning condenser
should have a value of .0005 uF approximately
and the ‘‘reaction” condenser should be of a
value that just permits of continuous oscillation.
The pitch of the modulation note will be dependent
upon the type of transformers used but may, to
some extent, bo varied by a small condenser con-
nected across Tl. Output is controlled by the
potentiometer and should feed into a screened
lead via an artificial aerial. This can conveniently
be made up in a small tin box.

Output Meter

Coming now to the output end of the receiver it

is usual to record the amplified signal from the
oscillator by means of an output meter. Such an
instrument gives visual indication and is connected
in place of the loudspeaker. The eye is more
sensitive to perception of movement than is the
ear to differences of sound and thus finer adjust-
ments to the receiver are usually made possible.

-~ Test AC Voitmeter
Oscillator 0-/0v. Range
Qutput
Trar;s.
prmmzmm--o-mmes 20
LA Load
Receiver
Screened
Lead — g

Fig. 10.—Showing how the A.C. voltmeter may be
connected for use as an output meter.

To record the output signals from a receiver it is
necessary to use an instrument that will respond
to an alternating current, therefore the A.C.
voltmeter previously referred to will- be entircly
suited to the purpose. ‘The meter is connected to the
secondary of the output transformer but the
resistance (or rather, impedance) of the loud-
speaker must be represented by an artificial load
in the form of a resistor, which is also connected
across the output meter. The lowest range of the
meter is used and it should be noted that the
instrument in no way gives any specific quantitive
indieation—it merely records differences in output
—and fJr this purpose it is most convenient. For
connection sce Fig. 10.

Thermo-ammeter

Another instrument which is available at low

cost in the form of Government surplus is the
thermo-ammeter, and because it is responsive to
alternating current, such meters are extremely
useful. The type reading 0-350 milliamps is applic-
able to checking the current of 0.2 Amps. and 0.3
A.C./D.C. valve heaters and many other A.C.
measurements. It can also be used in place of the
A.C. voltmeter as an output meter. In this case the
resistor should be joined in series with the thermo-
ammeter. 1t is necessary to warn the amateur that
this type of instrument is very susceptible to
breakdown if the full-scale current is exceeded or
if there is an initial ‘‘surge ” at the moment of
switching on. For this reason it is sound practice
to fit the meter with a shorting switch which may

’

be ““ opened *’ when circuit conditions have assumed
normal proportions.

There are many more instruments useful to
experimenters such as the valve voltmeter, beat-
frequency oscillator, oscilloscope, ete., but these
may be acquired if, or when, such interests develop.

. The instruments described, however, if used intelli-

gently, will provide the amateur with much know-
ledge with regard to the development and testing
of reccivers.

The Final Effect

Although the appearance of a completed receiver
or test instrument makes not the slightest difference
to the performance it is well to cultivate an artistic
sense towards construction. For surely it is better
to have apparatus that looks well in addition to
working efficiently. This attitude also reflects to
the unseen parts of the chassis work, as it should,
and onc soon finds that attention is paid to every
single detail in connections, wiring, ete., and
altogether a great pride can be taken in onc's
mechanical work.

The object of this last section in the series is to
show how the appearance of instruments made at
home can be constructed to almost professional
standards, by the use of certain materials and
methods.

These are mostly concerned with the panel
arrangements but, first let us consider for a moment
the question of suitable cases to house the instru-
ments. The easiest way, of course, is to use an
ex-Government case if such is available in convenient
size. Very often only a “finish ” is required to
make them look like new. For home construction
16 gauge aluminium is very suitable and the main
body of the case may be made up by bending to
size. But a better method, and one which enables
nice sharp corners to be obtained, is to use L-section
angle strip, also of aluminium. This is available
from advertisers and may be cut to form the
foundation supports. For, in addition to providing
the case with much greater strength, the method
obviates the neccessity of making short angle bends
along a length of metal—a procedure which is not
casy, without special presses, if a good symmetrical
appearance is to be presented.

Finishing

For finishing there are now quite a variety of
brushing cellulose materials on the market which,
when applied, are indistinguishable from the
sprayed miethod and have sufficient ** body ”* for
onc coat to suffice. This type of cellulose is likely
to ““ run,” however, and for this reason it is advisable
to work on one horizontal surface at a time. If
the case is made up in sections as above, it may |
easily be dissembled for finishing.

(T'o be continued)

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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| |
GZAK s IR GZAK;’

RECEIVERS TYPE 18.—Cover 6-9mcls and are for battery | ’
operation. Good condition, 17/6. Packing and postage H-. j
OSMOR Coil Packs for conversion of above complete with
frame aerial, 45/10. All types of OSMOR packs available
Ex stock.

MIDGET SPEAKERS.—Philips 2}in., 12/1l. Goodman and
W.B. 2}in., 16/6. I. and P. 3}in, 13/11. Elac éin., 1716,
WEYMOUTH MIDGET LF.’s 465 kcls. Type P4l and P4K,
I15i- pair. Kit of 4 Midget 1.4 v. valves IRS, IT4, 1S5 and 154,
25/-. New and Boxed.

MIDGET OUTPUT TRANS. for Personal Portables, 5i3
each. Balanced armature L.R., 'Phones, 6!6 pair.

XTAL DIODES, 3/9 each, or 4 for 14/-. Germanium diodes,
516 each.

TRANSFORM ERS 8 CHOKES AEROVOX 2 mfd., 1,000 v. oil filled Conds., 2I6 each, or
10 for £1.

ac POTENTIOMETERS.—5 watt wire-wound .20 k., 25 k.,
All Varley prOdUCts are manufactured 2i-. 500 ohm and 2,000 ohm 50 watt wire-wound, 306 each.

from the highest quality f“at.e.rials' Carbon Type Potentiometers, .50 k., IOO k., | meg., 2 meg.,
Transformers, etc., are individually wound 116. |
o g X X i
and have interleaved windings with amplein- TEST METER.—7 ranges as follows : 1.5 v., 3 v., 150 v., :
sulation, ensuring freedom from breakdown. 6 mA., 60 mA., 5,000 ohms, 25,000 ohms, 2!in. dia. scale M.C. |
The ¢ R @ f Shielded 4 meter. Ro(ary selector switch. Black bakelite case, 6in. x
omp sive range ol shielded an 4lin. x 4lin,, fitted with removable tid, also provision for
Open Type Transformers available meets internal batteries. Ranges can be extended very easily.
YP AEILE " ;
the requirements of every circuit. Bargain price, 25, plus 1i6 post.
Write for list, etc. . Please print your name and address.

el CHAS. H. YOUNG, G2AX
ULIFER PEI.L cunrn ul LTﬂ ! All Callers tocLLOTRI/J\?I?saEsnd' Birmingham

EAHBII!I}EE ROW - WuﬂlWll:H 5:E-IB ‘1 {i Mail Orders to 162 Holloway Head, Birmingham
Telephone: WOOLWITH 1422 MIDLAND 3254

4

- FREe To AMBI
R) TELEVISION o= _1° fawsrrious

TELEVISION RECEIVERS 1
SCANNING AND FOCUS COILS gg
e

Have you sent for your copy ?

‘ENGINEERING
OFPORTUNITIES * | WHICH 15|
is a highty informative YOUR PET
guide to the best-paid SUBJECT?
lEerl‘lgsm;gEmh&'mso\sz)su C‘l]l': Mechanical Eng.

j quickly prepare at home Electrical Eng.
on “NO PASS—NO Civil Engineering

FEE™ terms  for a Radic Engineering

P.M. FOCUS UNITS
510 kv. R.F., EH.T. UNITS
E.H.T. and OUTPUT TRANSFORMERS

Technical Publications post free.

“ TELEVISION CIRCUITS ” A
Second Edition, post free /6

recognised engineering AUmeOt{i’e Eng.
Queensway, Enfield, qualification,outlines the | Aeronautical Eng.
bo Middlesex widest gang\. of modern B”f;’j”“";"[’ Eng.
° Home-Study Courses in uilding, Plastics,
B all branches of Engineer- | Draughtsmanship
: Lr;" and fcxplcuns the Television, etc.
- i nelits of our Employ- GET SOME
ment Dept. It you're LETTERS
—_ Jkyway "_ﬂzven.” earl:(ing less dmr‘:‘}:tlTZ 3 AFTER YOUR
¥ week you cannot.affor hpreara
. to miss reading this NAME !
X ~~RADIOGRAM CHASSIS to miss reading ihis |, NAME!e
€? < 3-wave Shat 16-2000m, your copy to-day— AM.IL.CE.
. S’TAR° Push-gil svf:. . FREE. ﬁm :rﬁ
: para (" ==~ FREE COUPON -====;
| rBasm parte cost | Pg:f:' Please send me your FREE 176-page? AIEIROAES
|t thaa £ 5 AL o ¥ ' ENGINEERING OPPORTUNITIES ' B.Sc.
&) . sasy |1 o NAME *| AMBritlRE.
N a VATIE idiircennecnsnnscnncnnssncannnncncsscsniinnian ClTY & GU'LDS
Foll home o fitteg. | § ADDRESS wr| MATRICULA
constuctor | H oo e H TION, etc.
design | #Subject or Exam. .
n sthat interests Me ...ceeriiiriiniriiirennins :
FOUR : 1| « British institute of En;meermg Technolo y: ! .
EASY l- . 4098, Shakespeare House, .
staces R post free . 17y, Stratford Place,.London, W.I ' . .
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THE NEW BRADMASTER
MODEL 5 TAPE DESK for 1951

. Built to professional standards ® Two speeds—33
and 7} inches per second @ Fast wind and rewind—
full ree! rewound ih 1} minutes @ Heavy alloy fiywheel.
Freedom from * wow ’’ and “ flutter '’ @ Double servo
brakes on each hub @ Push Button control @ Three
heavy duty motors @ Three shielded Bradmatic heads
@ Size: 13] in. x 15} in. x 6} in. deep.
PRICE : £37.10.0

A PLUG BO X can also be fitted to the above equipment
containing three compartments which provide shielding
for the head leads and eliminating hum and cross talk
Also fitted with three coaxial plugs and sockets, facilitating

connection of the desk to amplifiers, etc. PRICE
(fitted underneath desk) £1.5.0
Hi-fidelity magnetic sound heads :
Type S R.P. (recordliplay head) £3. 5.0 each
Type S E (erase head)... £3. 5.0
Super fidelity magnetic sound head type 6R. P
(recordiplay head) £3.15.0
Screening Cans, best quahty (all mumetal)
composite 80,
(constructed ofsteel and mumetal) 446
Oscillator coils . BO
Tape on 7 in. reels, I,2OO fr.
Emitape, type 65 ver e £1. 5.0
G.E.C.Grade " A" ., 0 £L1en
Durex type, MC I—I! o re £1.15.4

Trade supplied. Send for liste to Sole Manufacturers —

BRADMATIC LIMITED

STATION ROAD, ASTON, BIRMINGHAM, 6

East 0574 Telegrams :

Telephone : Bradmatic, Birmingham

4VALVE

INSTRUMENT C

with

plus 2/6 carr. & ins.

Miniature Loudspeaker

200-250 volt A.C.-D.C. mains. Size approximately
10}in. x 7in. x 6in. Low running costs, completely
self contained. Receives medium waves, Home and
Light, etc. Moving coil l}in. speaker. ALL COM-
PONENTS, INCLUDING VALVES, CHASSIS,
etc.,, INCLUDED. Build this fine set yourself{—
from easy Plans!

ELECTRICAL SETS

The Electrical Experimenters’ Kit!
Stout compartment box contains 84
parts. This kit contains Coils, Magnets, plus
‘terminals, wire, etc., and completely 1/6 post
comprehensive Instruction Bool, with instructions
for making Yoltmeters, Ammeters, Electric Motors,
Bells, Dynamos, Buzzers, Telephones, etc.

(Dept. PW.), 6, HIGH
. STREET, THAME, OXON

19/6

—

HENRY’S

3547 RECEIVERS. Absolutely brand new, in sealed manu-
facturers’ packing cases. Incorporating |5 valves type EF50,
2 of SPé!, EF36, EBC33, 3 of EB34. Complete 45 Mcis. I.F.
Strip, motor dial and dr:ve pots, etc. £6 only, plus 10J-
packing and carriage. Whilst they last !

EX-R.A.F. INDICATOR UNIT TYPE 62. Containing
VCR97 CRT with mu-metal screen : Crystal Unit and valves
16/VR65 (SP61). 2IVR54 (EB34), 2IVR92 (EASO) etc., etc.,
two deck chassis in metal case, 18 x 18} x !lkin. New con-
dition. 6716 each. Plus 7!6 packing and carriage.

No. 33 'WALKIE TALKIE” TRANS-RECEIVERS.
Complete with Throat Mike, 'Phones, Aerial Rods and Junc.
Box. Freq. Range : 7.4 to 9 Mcls. Brand new and guaranteed,
£4i1916. Carr. 2I6.
RECEIVER TYPE 2!. The receiver portion of the WIS 21
operating trom 4.2-7.5 Mcls. Double superhet from 18-30
Mcis. Incorporating B.F.O. and crash limiter. Valve line-up
7-ARPI12 (VP23) and 2-AR8 (HL23DD). Absolutely brand
new, complete with circuit. Only 45)- complete. Vibrator
power unit for above, brand new. 17/6 only.

R.3084 RECEIVER. Incorporating 7 EFSO 2 EFS54, | ECS2,
I VU39A, | HVYR2, | EASQ, plus 30 Mcis. I.F.Strip. Guaranteed
absolutely brand new in maker’s original packing case. 75i-.
(Plus 10f- carriage and packlng) This receiver is ideal for
conversion to vision receiver

METAL RECTIFIERS. S‘T.C., 300 volts 75 ma., 5/- ; S.T.C.,
24 volts 2! amps., 1716. G.E.C.,6 volts | amp., 4I-. Westing-

house, |12 volts 2 amp., 1216. Pencil Type E.H.T., 600v. | ma,,
4!7: 1.000v. | ma., 6/-;2,400v. 3 ma., I5/- ; 150, 500v.2 ma., 7/6.
SMI/A METER RECT. 5/-; W.6 and WX6, 16,
FILAMENT TRANSFORMERS. All Inputs 200/50 A.C.
6.3v. 1.5 amp., 716 ; Igranic, 6.3v. 2} amp., 10/ ; 6v. or |12v.
3amp., I15/-; 6.3v. 12 amp., 3715,
MAINS TRANS. (PARMEKO) 250-0-250, 90 ma. 6.3v.
3 amp., Sv. 2 amp. Input, 110/250, 15/-. Min. Mains Trans.,
34 high by 3 x 21, fuily shrouded, 250-0-250, 60 ma., 6.3v. 3
amp., Sv. 2 amp., 21
Send stcmp for current Component List—Probably the most
Cemprehensive in the trade,

HARROW ROAD, LONDON,
PADdington 1008/9 and 0401.

5, W.2

C & W. ELECTRONICS

TEST INSTRUMENTS

18 Range Multimeter M.M.2.
A C.'D.C. Volts from .25v. to 2,500v, at 4,50002 v,
Basic Movement 200 sA.
Scale Length, 3iin,
D.C. current from muA to 1 amp.
Resistance from .1 ¢chm to 5 megohms.
Power and D.B.
1st Grade ACCuraCy on all ranges.
Complete with Testéx_;mdés and instructions.

Signal Generator
Range 109 kc/s. to 70 me's
400 c¢.p.s. Audio. Int. & Ext Mod.
Ladder. and fine Attenuator.
Direct Reading Frequency Dial.

Grey Crackle fin
Complete with R 1~ & A.F. leads.
£7.10.0.

12 months' guarantee on all instruments.
Send S.A.E. for leaflets.

17 CROSS STREET

c. & W. ELEGTRONIGS, OSWESTRY, SALOP

The advanced design of the Adcola
modern requirements of Television, Telecommunication and

“ADCOLA '’ SOLDERING INSTRUMENTS

Req. Trade Mark

Reqd. Design No. 860302
(Bntzsh U.S. and Foreign Patents.)

For Wireless and Television Assembly

Instruments meets the

Radar Engineers.

SUPPLIE% FOR ALL VOLT RANGES FROM 6/7v to 230/250v.

6in. dia. Bit. Standard Model ... 2216,
4in, dia, Bit. Standard Model .. wer 250
3116 in. dia. Detachable Bit. Model o 301

Sole Manufacturers :

ADCOLA PRODUCTS LIMITED

SALES & SERVICE :

50, CLAPHAM HIGH STREET, S.W.4.
Telephone : MACaulay 4272
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Programme Pointers

This Month MAURICE REEVE Deals with Some More Recent Programmes

W HE relief and thankfulness with which T
- I learned that ' Music Hall ”” and " Varicty
Bandbox ” were no longer going to inflict
Jpon us their witless wit and their horrible noises
‘Q alias niusic, were slightly tempered by the subsequent
anews that tho former programme’s title was going
to be bequeathed to an “‘entirely new type of
3 show,” whilst the latter, title, show and all, was

<to be restored in the summer.
v'935  When we sce " Music Hall” in owr future pro-
vtagsgranumes it will be difficult to remember—at first.
at any rate—that it is not the same collection of
nitwittery, half-baked oafery and
jargonry which has inflicted itself upon us for
countless Saturday evenings in the past. [ cannot
think why the whole works, title and all, are not
cast as far away as it is possible to cast anything.
For years now the radio erities, almost with one
voice, have written of B.B.C. variety, including
some of the regular weekly shows of the * Keep
Smiling™” type, in such terms of sweeping condem-
nation that something ought to have been done
about it a very long time ago. There simply
are not enough Music Hall variety turns of sufli-
ciently high quality to fill a quarter of the many
hours which are allotted to variety on the air.
Further, there is no liaison between programmes to
avoid the sickening repetition of topical jokes such
as we had about groundnuts and Sir Stafford
Cripps, and as we are now getting about the coal
shortage. The hest of them are not frightfully
funny, but their plugging is inexcusable. And
last. but by no means least, is the ** dead head ”
studio audience, for which no defence can be found

in any quarter.

No : eritics must just keep pegging away at these
points, knowing they.are right and hoping that
some day something will be done
about them.

ca(:()phonmls o

the play generally, lost a little of the sparkle and
gaiety it had at the Criterion through not being
visual.

The two plays 1 liked most during the past few
wecks were ' Monsieur Lamberthier,” by Louis
Verneuil, withh Marius Goring, Lucie Mannheim and
Jahn Buchelle ; and ** Such Men Are Dangerous,”
adapted by Ashley Dukes from “* The Patriot ™ of .
Alfred Neumann, with, amongst others, Henry
Oscar, Phyllis  Neilson-Terry, Brian Powley,
Keneth Kent and Lewis Stringer.

** Monsieur Lamberthier ' is a typical IFrench
plot of love, jealonsy and intrigue, such as only .
our Gallic friends seem able to convineingly con-
trive. Miss Mannheim seemed quite territic as the
wife with a secret, and her succession of cajoleries
and swindles of her poor wretched husband left
us almost as bewildered and exhausted as the poor
man himself.

*“Such Men Are Dangerous’™ is a powerful
presentation of the plot of the Chancellor and others
to murder the infamous and lunatie Czar Paul of
Russia, and to place his son Alexander—the
Alexander of Tilsit fame and to whom Napoleon
showed his heels when retreating from Moscow—
on the throne in his stead. 1 well remember the
magnificent silent film, **'The Patriot,” with the
late Emil Jannings, Adolphe Menjou and Pola
Negri.

Ibsen’s masterpiece, ‘* The Doll’s House,” came to
us on the ** Third.”” I only have room to say that
Marjorie Westbury was very effective as Nora
Helmer, the "' little song-bird ” of Torvald Helmer,
who, after enduring a particularly cruel piece of
tyranny, not only leaves her gilded cage—her
“doll’s house "—to fight her own way in the
world, but who thereby set -the whole feminine

PROFESSOR BOFFIN

Saturday Night Theatre
© Dear Octopus,” Dodie Smith’s
colourful comedy of family life, was
notable for being ** Saturday Night
Theatre’s > four hundredth produc-
tion. Although this large total
includes some repetitions, it is a
__line achievement by all concerned.
2TAVe should all be grateful.  Gladys
Young's appearance in the New
NYear's Honours was not only
“thoroughly merited but was, I
presume, proof that we do all
appreciate hers and the others

efforts.

s Travellers” Joy,” that enorm-
. ously successful skit on the topical
" problem of onr currency troubles
when travelling abroad-—consider-
ably eased since the play was
written—came over well, with the

ANE
Eoe,

ever ‘charming Yvonne Arnawd in
her most attractively
mood. The other characters, and

loquacious “ And here, Mr. Solomons, is the answer to the

Armericar -
weight problem.”’ ican heavy
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world afire to do the same. One of the great

womnen’s dramatic roles,

Verdi

The Verdi half-centenary celebrations received
due recognition, and, for the most part, there were
good performances. Verdi was ono of the great
masters of music, and in the course of his artistic
development, covering an exceptionally long life, he
must have passed through more phases than cven
Wagner.,  “‘Yalstaff 7 differs from ** Traviata 7 cven
move then *‘ Parsifal ” does from * Rienzi.”

¢ Afghan Adventure,” the record of a year
spent at the British Legation in Kabul, in 1924,
by Muriel Miller, wife of a member of the Legation
staff of that time, was a pleasant enough narrative,
but far too long. There was necither material nor
excitement sufficient to cccupy a whole hour on a
Sunday evening.

Quiz
Quiz programmes continue to hold their popu-
larity, though soine of the more juvenile ones seem

a little redundant outside "of Children’s Hour.
1t is fascinating to follow the adult mind searching
for a picce of information by often devious and
tortuous ways, more especially when the listener
thinks he has come across it down a more direct
path.

““T'he Wonderful Year” sickened me. Ts it
remotely possible that 2031 will be describing 1951
in similar terms ? I doubt very much whether there
was anything at all special about 1831 other than
the exhibition. And does an exhibition, by and of
itself, make a year “‘ wonderful ” ¥ 1'm afraid thoe
opening sentences about the blue sky, the sunshine
and—above all—God's blessing, rather prejudiced
me against the whole thing. Is God blessing our
present efforts at assembling specimens of our
genius and handiwork on the south bank ¥ Perhaps
it is a little too carly to tell; perhaps we shan't
know till 20351.

The current Sunday evening serial, ¢ The Mayor
of Casterbridge,” seems as good as any that have
gone before. A great story is doubtless the chiel
contributory factor.

ews from

THE GRAFTON RADIO SOCIETY (G3AFT)
Hon. Sec.: W. H. . Jennings (G2AHB), Grafton School,
Lburne Road, Holloway, London, N.7 (ove winnte from the

u«'s Head)
M STINC

Friday
advanced) continue to prosress excellently.
togers both suceessiully passed the G.P.1. examination and
are now CGHHMS ad GSHGX respectively. A lecture amdt
demonstration entitled ™ Radio Control of Model Aircraft,” hy

cortinue  every  Mowday, Wednesday and
at 8 pan., and the morse classes (heginuers to
AL Appleby and 17, L.

courtesy ot Messrs. Hford Eleetrical Company, will be helt
on Friday, April 15th, at & .., by VO Jndd, Esq. (G2BOXD,
and W. Taylor, Esq. tefreshments will e provided free of

charge and visitors are cordially invited to this special show,
1y order to facilitate eatering arrangements, visitors are requested
to send the hon. seerctary a posteard advising their attendance.

CRAY VALLEY RADIO TRANSMITTING CLUB
General 8ecretary : A. Swindon (G3ANK), 135, Station Iloud,
Sideup, Kent.
EITTTINGS of the C.V.TUT.C. are held on the fourth Thesday
of cach mouth at the Station Hotel, Sideup, at 7.50 p.n.

CLIFTON AMATEUR RADIO SOCIETY (G3GHN)
Hon. Sec.: W. A. Martin ((SFV(), 21, Drixton Iilly Brixton,
W2,

HIS society meets every Friday evening at 8 at 225, New
Cross Koad, New Cr
The club station is now licensed for 'phone and is active on
&0 and 160 metres,
Club mwembership stands at 50, with 19 licences.

TORBAY AMATEUR RADIO SOGIETV
Hon. Sec.: K. J. Grimes ((G3AVE), 8

Vale, Torgunay.-

THE Field Day Rules and other F.D. matters were dizcussed
at the February meeting.

At the March meering (the 17th) judging took place of the
entries for the club’s contests. 'Trophies will be awarded at the
A.GM, in April.

T'echnical tilms and demonstrativns are on the prograwme
of future cvents.

Visitors to Torquay m?crvx!ul in radio are invited to attend.
The meetings of the society are Leld on the third Satnreday of
cach wmonth at the Y.M.C.A., Castie Road, commencing at
7.30 p.m.

NEWARK AND DISTRICT AMATEUR RADIO SOCIETY

, Clarendon Park, Tor

Secretary : John R. Clayton, 160, Wolset Road, Newark, Notts,
ITE elub has beey invited to take part ‘in the Newark

“ Vestival of Britain Lxhibition ™ to be held for one week
during July next.

the Clubs

GILLINGHAM TELECOMMUNICATIONS SOCIETY
Secretary : .C, L. Dlcllatt (G2FAQ), 101, Boundary
Chatham, Kent.
A’I' the sociery’s sccond A.G.M. on March 6th, the following
officers wereelected : Chairman, Mr. A. Walker: Treasurer,
Mr. €', W, Booth, M.B.15. (G3GS1); Neerctury, Mr. €. I3, Pellatt
(G2I'AQ). Mcetings are held at the Medway ’1‘eclmic College,
rdiner Street, Gillingbam, on alternate Tuce s at 7.30 pan,
weomers will be very weleome. 'the s ty's trausmmitte
G3GAS, is licensed for *phone and the iull 150 watts, Metnhers
will he upcr.nm" the Medway Area ** A’ station during N.F.D.
on June 2-5. AL R3GB mcmbers will be welcowe at the site.
The call sign will be G2CM, 1.

BRIGHTON AND DISTRICT RADIO cLUB 0
Hon. Sec.: I, Parsons, 14, Carlyle Avenue, Urighton, 7.
VERY full programme of Illﬁtrlldl\e tectures and demon-
stratious has beeu arranged : in fact, time for informal
‘racchew " evenings seems very limited at present !
Several uew members have come afong, and those intending
are asked to contact the HHon, Sec. Meetiugs are held every

Road.

Tuesday  cvening at the - Ragle Inn,” €Gloucester Road,
Itrighton. Programmne includes further Mullard film strip

Iectures and a promise of a repeat and more advanced demons
stration on tape recording by G32Q.

COVENTRY AMATEUR RADIO SOCIETY
N February 12th a colour and sound film show upon plastics
was put on by GZBET and proved an absorbing subject.
The manmfacture of Idmumtnd plastics for radio and electr
wie was covered, and (2BEFTL answered his many quc«hon( =
;nth the authority his many years in the mdustr\ have given
11

A most interesting event took place on February 26th, when
the lecture on super modulation by G3RY took the form of a
two-way coutact between G3REF using his super-mod. rig at
home and the suelety members with the elul transmitter G ¥,
The conclusions reached by G3RY as the result of many wee
experimenting provided members with a clear expusition of this
much-argued system of modutation,

Memhm of other local clubs joined a large gathering on
March 12th to sce a demounstration of radio-controlied models
given by mewmbers of the Internationud Amateur Model Con-
structors Society. The ingenuity shown in the adaption of
single-tube Qltl' trausntitters and feceivers and the degree of
control obtained over tite mov ing wodels impressed the audience
greatly.

NEW CLUB FOR MANCHESTER
T has been decided to form a radio club in the Cheetham fTili
district of Manchester, and any reader interested in hecoming
a juenther should write as goon as possible to either Mr. H. B,
Knowles, 86, Oak Road, Crampsall, Manchester, ¥, or J. .
denderson, 47, Maple Street, Cheethum, Manchester, &, :
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“MUST HAVE” BARGAINS

COMMUNICATIONS RECEIVER
R.,1155. Another purchase from the
Ministry of Supply enables us to once
again offer this superlative communi-
cations receiver at * give away
world Station Getter, this
alve et covers 5 wave ranges ;
18.5-7.5 mcs.. 7.5-3.0 mcs., 1,500-600 kes
5., 200-75 kes., and is easily
normal mains use. full
details being supplied. Prices to suit
every pocket. as follows :

Used. good condition,

and aerial tested ... £7-19-8
Used, good condition, un-

tested ... £6-19-§
New in Makers’ Cases

and aerial tested ° £9-15-9

Carriage in all cases 10'- extra.

MAKING AN OSCILLOSCOPE ?
Then you want the INDICATOR UNIT
TYDPE 6, As recommended for the
‘" Wireless World General
Oscilloscope.”

Tube_tvpe VCR 97, 4 valves, BF 50 and
3 of EB 34. Another purchase from the
Ministry of Supply cnables us to offer
these umts whmh aré BRAND NEW
IN ERS' CRATES at ONLY 79.6
(carua"e 7/6). Conmstructional data as
ahove supplied free with each unit or
available 8(!.

The following component parts are in
¢ EHT Transformer for VCR 97
ONLY 30/~ (Postage 1'6).

4v. EHT Rectifier with ceramic base.
ONLY 88 (Post 9d.).

C};I())KES, 20h. 80 ma. ONLY 6:8 (Post
9},

INDICATOR UNIT TYPIS 62, Contains
VCR 97 Tube. 16 valves VR 65, 2 VR 54,
2 VR 92, and shoals of condensers, resistors,
potentiometers, cte., ete, The last few to
clear at, ONIL.Y 59/6 (Carriage. etc.. 12 ).
AMERICAN COMMAND SET B(C454.
Contains 6 valves : 3 of 123K7 and 1 cach
12K8, 12A6, 12SR7. Covers Trawler Band
100-: Ometrﬁ‘ 59/
BATTERY SUPERSEDEIR. With restric-
1ibns on the use of zinc those H.T. Batterles
are likely to scarcer. Fit & sunerseder
and forget. Overates from a 2v, accumu-
jator and delivers 67 volts at 4.7 ma., 130
volts at 13-25 ma., also 1.4v. L.T. Originally
designed for use with Canadian Walkie
‘Palkie eguipment, this American meade
unit can be easily adapted for use on any
set, and full illustrated - details are
supplied. ONLY 80'- (Postaze 1,6), or with
© 2 volt accumulators in metal case
80/~ (Carriage, etc., 5/-).
TELESCOPTC A 1.ALS extending from
15in. to 102in. Just pulls out of stesl tube.
Very strong. BRAND NEW. ONLY 12/6
(Postage 10d.).
HEADPHONE & MICROPIIONE SET,
A pair of 4000 ohms phones fitted with
rubher noise excluders, and a high erade
carbon microphone. BRAND NEW., ONLY
12:6 (Postage 10«L).
AMERICAN LORAN RECEIVER APN4.
Containg 16 valves ; 3 6BJ, 22X2, 468K7 and
1 each 5U4G, GHE, 68U7, 6SL7T, 6SNT7, VR.105.
Covers approx. 550-650 metres in 4 switched

bands. ONLY 69/6 (Carriaze, etc., 5/-).
RECEIVER 3547, Contains the “ Pye ”
45 mes, 1.F, Strip, which is easily removable,

and 15 valves EF50, 3 FB34, 2 SP61 and
| each EA50, EBC33. EF36. BRAND NEW
IN MAKERS' CASES. ONLY 120-.
MINIATURE DYNAMOTOR UNIT, D.C.
Input 23 volts at 1.1 amps. D.C. Qutbut
£50 volts at .06 amps. BRAND NEW. ONLY
12/6 (Postage 1/-).

MODULATOR & MI
A very fine ex-Admira
ing 8 valves: 1 each 5
2 of 8J5G and 3 of 1’61,
riage. ctc.. 76

LR, WAa331.
unit contain-
U4G. SP61, EBYM,
NLY 22 6 (Car-

Caszh with order please, anil punt name

and address clcarly
U.E.L

CORPORATION
The Redio Corner

138 Grays lnn Rd., LONDON, W.C.1
(Phone : TERmMinus 7447.)
(Open until 1 p.m. Saturdays.

Stn.)and 5 mins

We are
2 mins. from Iigh Holborn (Chancery Lane
. by bus from Kings Cross,)

CHASSIS

HAYES RG/120
CHASSIS. The demand for this attractiv

and ponular chassis increases month by
month, The total price of £131716 includes

an 8in. loudspeaker, and all packing an

carriage charges, representing real value-
for-money in these days of rising prices.
L.S. can be supplied at a slight
Fully guaranteed for one year.

A 10in.
extra cost.
Full details will gladly be sent you b
return of post.

ARMSTRONG CHASSIS.
the largest stocks of Armstrong chassis |

the Midlands, and are the sole Birmingham

agents. The full range can be seen an
heard in our showroom.
Saturdays.

THE HAYES COMPANY

I ALCESTER RD., MOSELEY,
BIRMINGHAM, {3.

‘Phone : SOUTH 0202.

RADIOGRAM

We hold

Open all day

e

d

Y

n

d

If you care to call at

MODERYN "ELECTRICS
LTD.

164, Charing Cross Rd.,W.C.2
TEMple Bar 7587

we should
be pleased to
demonstrate and
give immediate
delivery of the

“SOUND
MIRROR™

Tape Recorder
" NOT the cheapest but certainly
the best.”
S.A.E., please, for catalogue.

Export enquiries welcomed.

www.americanradiohistorv.com

- screwdriver,

“ DEMOGBED
VALVES”
MANUAL

glvmz details of
Service  valves
and their com-
mercial equiva-
lents—2/9, post
{ree, Manual giv-
ing also British,
American and
Continental typ-
es, Ifyoursisa
valve problem—
Bulls are the
people to solve
it. Send stamp
for FREE com-

. prehensive Valve
Lists. Please enquire for any new or
obsolete tvpes, Order C.O

K RP3 Special-purpose Tube ‘post free,

TELEVISION Receiver Construction.
a Wireless World Reprint. Post free, 2/8,

THE “Q-VAX" CIEASSIS PUNCH —

58in., lin., 9'6 ea.. iin.. 10'6 ; Key 9d. ;
lin., 1iin.. 1tin.. 1}in., 12/6 ea., 13in..
15/% Key 1/- ; 2-4/32 in., 25/-, Key 1/-
lin. sq., 19 6, Key 1/-.

TAYLOR ON EASY TERMS.—EASY
TERMS up to 10 months—and very near
Cash Price on all TAYLOR meters.
Catalogue FREE, Taylor 240A Pattern
Gen. ; 30A, Oscilloscope ; 47AS, Valve
Tester ; 556A, Wobbulator ; 65C, W.1R,
Sig. Gen,; 70A, Multi-range Meter ;
70B, Multi-range Meter : 75A, Multi-
range  Meter : 8SAP, Multi-range
Meter : 110B, Bridee : 170A, Electronic
Test Meter, and the complete range.

AMPLION TEST METER.—1,800 ohm
per volt on all D.C. and A.C. ranges ;
10v., 100v, and v, I.C. and A.C,,
50 mA. and 500 mA. D.C. Resistance vp
1o 200.00¢ ohm (3,000 ohm gcentre scale)
with self-contained battery . 5.000
volt range with a separate H.T. test
prod (98 extra). Supplied with test
prods. Multi-colour scale easily read-
able, £4'7 6.

SPEARKER  MATCIHING TRANS-
I-()I( MERS.—Ex-Govt, Surplus, only
1 9 each.

TRIVMMER TOOL SKET. THE TRIM-
MER KIT which no Amateur or Pro-
fessional Radio or Television Fngineer,
or Serviceman, can afford to be without.
Contains : 1 End Trimmer, 1 Side
Trimmer, 1 Yaxley Switch: contact
adjuster, 1 Low Capacity Trimmer. 1
1 set of Feeler Gauges,
1 set, of 6 Box Spanners from 1 to8 B.A.,

1 Set of 4 Spanners from 0 to 8 B,A,
Endurable black crackle finish metal
case, 25 6.

T your Oxn Sk
@ RADIOMICROPHONE
@ RADIOMICROPE

IHOME BROADCASTER

Connects to your radio pick-
up or gram sockets. Talk or
sing over your own radio
{from room to room ! Easy
to fix. With 2 microphones
you can fix a two-station
house-phone  in
your own home !
Qrder to-day !

12/6°
Pt 1t

Kindly mark
envelope PLW.5.

» —

RADIO @i B VALVES
=i 246 HIGH ST_HARTESTEN NWID:
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DUKE & CO.
SPACE URGENTLY REQUIRED,
MUST BE SOLD.

TYPYE, 22/49 TRANSMITTER, 2.6 each,
mostly brand new. Relays, crystal and
coil wire removea (not the formers). Other-
wise perfect as far as we can sec. Trans-
mitter includes : 11 resistors, 11 fixed
condensers, 6-way Jones socket, 3 Inter-
national V-holders, 2 tag panels, press-
‘hutton switch, panel of sockets for crystals.
S'wave choke, 3 bank Yaxley switch, aerial
anel, intervalve trans., locking clamps.
amp-holder, 4 slow motion drives, valve
caps, metal chassis and cover. No valves.
Ideal for amplifier. Approx.. contents not
guaranteed. Post 1/6.
“IYPE £25/1198 SUPERHET. RECEIVER,
9,6, For short-wave reception. These
convert easily to A/C, Universal or Bat,bely
All-wave neceivers. 465. LF.s, 4 tuning
cond. ond. ; 32 resist, ; tr ans. |
switches, V/cont,rols Viholders. and all
usual parts. less valves. NOTE. We
supply FREE mains drawings.
TYPE 53 TRANSMITTER, 3:6.
6.5 : 4.8to13 mc's ; some cases and knobs
are damaged and a Jittle dirty. owing to
bad storage, Contains : 44 conds. (incl.
5 tuning) ; 17 resis. ; midget V;control for
speaker. 3'V/holders (less valves) ; choke ;
dtal working on continuous scroll (slow
motion} ; lamp-holdeyr ; toggle type svnt.(,h
2 coaxial sockets ; W,change switch ;
P.B. worm drives ; chassis sockets (roldlng
handle) ; 12-way Jones socket . springs ;
5-coil formers ; metal chassis in aluminium
case, Yin, x 8lin, x 6lin. All sots appear
to contain all this, but not guaranteed
either repairable or serviceable. Post

1/6.

F.V. PRE-AMPLIFIER. 7 6 POST FRUE,
Requires 1 valve EF54.

ELECTRIC MOTOR BLOWERS, 50-.
1/3rd h.p. S/phase A'C 110 volt. Can be
converted to 230 volt complete with forge
type blower. 3in, dia. outlet, Motor is
2.850-3,450 r.p.an. Sin. spindle. Carr. (\xtra.
1D, Ex-L.P.T.B. seat covers, 4/6 each
(Post 1/6 half doz.) Money Back guaran-
tee if not satisfied. Cash with order please.
Stamps ONLY. for lists.

219, ILFORD LANE, ILFORD, ESSEX.

Cabinets

of
Distinction . . .

RADIOGRAM CABINETS
RECEIVER CABINETS
RECORD CABINETS

DRAWER UNITS

Catalogue available on request.

Chassis

A.C., 5-valve 3 w'b Superhet
Radiogram chassis. Absolutely
complete kit ol parls, including

wiring diagram £10.10.4
Or fully wired and
tested v £12.5.0
‘lmplo'.ﬁm's

Four to fifteen walts oulput

Wired, or in kit form

from. 3.19.6

Full dc’/(ulx af aborc‘ available
on reauest

LEWIS RADIO CO.

(Dept. K9), 322, HIGH ROAD,

WOOD GREEN, LONDON,
N.22.

Tclephone - - BOWes Park 5997

RADIO STORESH

PIILCO E-VALVE RECEIVER.
Superhet. long and medium wavebands.
A.C. or A.C./D.C. 200-230 volt mains
energised Speaker in Walnut cabinet
slightly soiled. 90'- plus 7 6 carriage
and packing.

3 WAVERBAND PHILCO. Long,
medium or short, A.C. or A.C.'D.C.
£6.10.0 plus 7.6 carriage and packing.

THE FAMOUS R1155 10-VALVE
COMMUNICATION RECEIVER,
Equal to new. Frequency range 7.5
mc/s, 75 ke's, ; Five waveband. Com-
plete i0 valves, including Magic Eye.
Encloscd in metal case. Every Re-
ceiver aerial-tested. Complete with
power pack and speaker {or A.C. mains.
220-250v. £15, carriage and packing,
10,5. Clrcuit bocklet with every set.

2-VOLT VIBRATORS. Type RT6C.
7-Pin Self-Rectifying, 200 volt at 60 mA.,
made by Electronic Laboratories Inc.,
8.

6-VOL'T VIBRATORS. Type 560.
Mallory 6-pin  self-rectifving, %/8.
Type 550. 6-volt 4-pin, American base,
7.6.

12-VOLT VIBRATOR, Mallcry, Type

G629C.  American base, 76,

ASTRA COMPASSES., Complete in
transit box ; useful for surveying, 15 6.

2\l~ W NIFE ACCUMULAT (DR\._2 5v.

i amp., for 8 hours. Size 3in. x 4fin. x
1lin. Flat, 8'8.

VOLT METERS, Centre zero, 0.3
and 0.30 D.C., 17 6.

MAP R L.\l)l\(- TORCIE Magnifv-
ing lens, 3in. diameter, in bakelitc
case, with dimmer switch. Takes

two U.2. batteries, 226, less batterics.

UNISELECTOR SV IT( lll '9. 4 bank,
full wipe, 37/6 ; 6 ban 2 5
3 bank, full wipe. Have vax mus apphca-

tions. Oberates 25-50 volts.
10,000 OHM WIRE WOUND PO-
TENTIOMETERS, 2 6.
INFRT
No acid

great many
ze 2in. X 2in. X

or charvmg required ;

uses fm them. 1.5 volts, &
5i{in., 2 9 each ; 3 fox 7 6.

BIRAND  NEW I\I AINS  FRA

FORMERS, 2000250 volts, 350-350.

tapped 4 volts 4 amp. : 5 volgs tapped

4 volts 2 amps., 17 6 ; carriage and
packing 1'6.

EX - ADMIRALTY

BRON AERIAL WIRE,

drums, 5°6.

130 P ACCD.CO DOURB

N v .\IOI()I(\.

tin., 200-230 volts. 37 6 | pa(h ng

and varx iage 2 6.

5-WAY VLR,
12 yd=.

PHOSPIIOR
L 100ft. on

FPLEX CABL l-), 686

5-WAY WORKSIHOP CARBLE (canvas
covered). 56 12 yds.
WE DO NOT ISSUE LISTS.

CarriaZe Ccharges relatc to British
Isles only.

23, LISLE STREET, W.C.2.

Telephone : GERrard 2969.

2 VOLT BATTERY SUPER-HET. 69

mes.  Chassis taken from the No. 18

Tx/Rx. Tested ready for use. 25/-

New IN34 CRYSTAL DIODES, 5§/6.
0-40v.

l_;//l6ETERS M/c 0-300v. 2in., lO’

MULTIMETERS. 2lin. Supphed as kit
with black bakelite cases, 6 x 4} x 1lin.
and resistors for D.C. ranges 0-3, 0-30.
0-150, 0-300, 0-600v. and 60mA. Scale
also reads OHMS 0-5,000 with [Ily.
battery. 17/6.

MOVING COIL MICROPHON
switch, 6/6. Trans to match, §
American MINIATURE LIGHTWEIGHT
HEADPHONES, 8/6. o _
New 12in. ULTRA ELLIPTICAL ENER-
GISED SPEAKER with transformer.

<S with

400 ohm field. Magnificent tone. 21/6.
24v, AC/DC MOTORS § x 3in. fitted
with powerful blower fan, 14/-.

R.CA. 100 kc CRYSTALS. First
Grade, 25/6.

TRANSFORMERS 230,24v. 1A.. 13°6.

SIGNAL GENERATOR, 200 mcs., casily
converted to 144 mcs or TV bands. Com-
plete with 6v. vibrator pack. in black
metal case, 32/-. SIG. GEN. only, 11/6.

ARMY CARBON MICROPHONE with
switch, 4/6. Trans to match. 3/6.

ADMIRALTY SLOW-MOTION DIALS,
100-1 with vernier. White ivorine dial,
0-100. Worm driven. Beautifully l’l’lddt,
new and boxed, 8/6.

All Carriage Paid.  Money back Guarautee trom—

THERADIO & ELECTRICAL MART

253b, Portobello Road, London, W.I1.
’Phonc : Park 6026.

HIGHSTONE UTILITIES

Crystal Sets, which are fitted with a perm-
anent crystal detector. Why not have a set.
in your own room—10,6, post 6. De Luxe
receiver in polished oak cabinet, 18°6.
post 1/-. Spare Permanent Detectors, 2 -
each.” When ordered separately, 2'6. With
clips and screws, 2/10, post 3d.
Headphones, in good order, 46 and 5 8.
post 8d. (better quahtv 7 8),  New
Headphones, 10'- pai Balanced
armature type (very sensitiver 12/6 a
pair, all post 8d. New Single luurpi(‘u'\.
3/6, Bal. armature typc, 46 ex-R.A.F.
earpieces, 2,-, post 4d., All headphonc»
listed are suitahle for use with our crystal
sets. Hand Microphones, with switch in
handle, and lead, 4 -. Similar instrument
moving coil, 7/8. post 6d.

Sparkling Plug Neon Testers, with vest
pocket clip. 3 3, and with gauge. 3 6. Post 3d.
Soldering Irons. Streamlined iron. with
twg interchangeable hlts one each straight,
and curved : 200,250 .10 -, \l.mdard
Iron with adlustah)e h1L ' 200'950v.,

11/~  Ileayy Duty fron, 150 w,. 14 6, all

post 8d. Magnets, Small ex. 2in. meters,
1- each. post 3d. ‘Telephone Ifand
Generator with handle, 76, post 186.
Rell. 3’6. post 8d.

Lx-R.ALE,

2-Valve (2-volt) Amplifiers.
can be used to make up a deaf aid outfit
intercommunication  system, or with
crystal set, complete with valves. 20 -,
post 1 6. Ditto. less valves, 10’-. Wooden
box to hold amplifier. 2 - extra.
Meters.  10v,. 2iin. Rectifier (a.c.). in
wooden carrymg case, 14/6 ; 15 v., 2iin..
m/c., 150v., 2in., mec., 10-: 3,500v..
i GOOOV 3iin., m'c.. 47:6 ;
double reading, 8-
76 ; 3.5 amp. 2in..
2%in., T.C. in case with
Meter Movements. 2in,

switch, 7/8 : size
with magret and case (500 microamp), 2/6.
Units containing two movements. 5'-. All

meters post extra. Money refunded if not
completely satisfied.
HIGHSTONE UTILITIES,
58, New  Wanstead, Londonr, E.I.
Letters only. New Illustrated List sent on
request with 1d. stamp and £.a.€.
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The Editor does not qecessarily agree with the opinions cxpressed by his correspondents.
be accompanied by the name and address of the sender (not necessarily for publication). -

Training Service Engineers
IR,—Referring to D, ¥F. C. Smyth's letter in
the January issue of Pracrican WiruLESs.
I was very surprised by the writer's statements re-

garding service engineers’ wages, although he claimms’

to have been associated with the radio industry
since 1932, I shovdd like to point out to Mr. Smyth
that there are qualified bodies to represent the

radio and television service engineer. During '
December, 1949, an agreement was arranged
indicating amongst other things the suinimuan
wages for a ' qualified radio and television
engineer.” It should, therefore, interest your
writer to know that the mininwm rate for a

fully-qualitied radio serviee engineer is £6 12s, 6.,
and for a television engineer of the same standing,
6 17s. 6d. per week. 1t should be noted that these
rates are ' rock bottom,” and in practice enlarged
upon. It also appears as though your writer is
rather hazy about the term he uses, ‘‘competent
radio  engincer.”  The term  fully  qiadified
in reference to the above agreement indicates that
the engineer holds the A certificate of the
* Radio  Service Trade Register.”  Before this
certificate is issued the engineer must have passed
the " R.TVE. B radio examination or equivalent,
which in itself is very comprehensive, and, further,
hefore he is able to sit for the examination he must
be able to satisfy the examination board that he has
been gainfully employed in the industry for at least
five years. In order to qualify for the television
certificate the engineer must pass either the R.T. K. B.
television examination or a manufacturer’s course.
I can guarantee that Mr. Smyth will he able to ask
for mueh more than £5 10s. when he can satisfy the
above conditions. I should like to add that it is
the aim of the ¢.R.8.E. to *‘stamp out ” for ever
these self-named ‘' radio engineers "—these in
the trade are known as ** quacks ” and are they who
have given the trade such a bad name in the past.
—Gorpox J. IKixa (Oxford).

[This corvespondent has missed the wlole point.
Not all employers recognise imininon rates. nor do
they belong to Federations siynatory to the ayreement
and are wot thevefore ticd by it. Even service ciwginecis
sopetimes work under rate /—Iip.

TR, —From the point of view of an enthusiast
from the earliest days of wireless, when you
had to understand Morse to enjoy the habby, and
when the V21 was the valve of the day for H.I.
worle, T found this correspondence very interesting.
When the hobby palled and I sold my equipment

VAR

All Jetters

must

(I bitterly vegret this sale, and will tell you why),

I acquired a radiogram by a world-famous maker

which gave excellent service for a long time, but

when trouble ~eventuated 1 called in the firm f

local experts, complete with letters after their

names, ete,, and when these ' qualified service-’
men > had returned the set with a bill for 35s.°
ared a néw onOff switeh wired in parallel with the'
original, I found the condition of the set absolutely

unaltered, and sent it back again.  With its return

orzee more and another bill for 10s. the set was still

quite useless, but as I was due to move to another

town I eould not do much abont it.  In Hove the

qualified dealer charged me for a new frequency

changer and a few other items, which added up to

two bills totalling £3 10s. Od.

T moved to my present address, although in the
meantime 1 had laid the set up pending finding .
sameone who really was a good serviceman, and’
for nearly twelve months was without it.

Then the largest firm of electrical and radio
dealers, and, incidentally, the agents for the makers
of my set were called in, and they were reluctant
even to look at anything which was more than threo
vears old. I eventually got them to.-have the set
in for inspection and they said it was not too bad,
and after five deliveries to me and return to the
“shop * they said that the set was now as good as
it would ever he. 'The distortion was terrible, thoe
H.F. side grossly mis-aligned, and the needlecup
had been brutally dug vut of the polished wood
pancl with a serewdriver, and was ringed with
marks radiating in all divections. 1 called in the
chief of the service departiment to inspect this
damage and to hear the set and comment on its
poor performance ; he said he would make inquiries,
but I have heard nothing further, although 1 have
received a bill for £4 10s. Odd.

For Mr. Harrison’s henetit I would say that this
set has never been handled by a dabbler, never by
anyone but the three "‘ experts ” in three separate
towns.  An amateur would not have done worse ;
he would very likely have done a mueh better
jeb and charged me less. Tho set conecerned is
straightforward and no super-compaet article.

The trouble with this set was that it needed the
dust blown out, a new volume control, and nothing
else, and 1 have had to pay €10 to the *‘ experts.”
The radio service business is a racket. Charges
of 30s. for unsoldered connections, or the replace-
ment of 6d. components are commonplace. The
=tring of letters after the * service engineer’s”
name is a mumbo jumbo which involves a cloak
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for inefliciency, and a desire for a closed shop in
radio.

The device described by Mr. Harrison, where
invoices are endorsed: ‘‘Cost increased due to
inexpert attention ” is presumably designed to
discourage the employinent of free-lance servicemen
by set owners. 1f the radio trade itself were not
full’ to overflowing with people with little or no
radio knowledge, although possibly with a sufficiency
of capital to run a shop, there might he an excuse
for the sneers at the ‘‘ dabbler.” My cxperiences
tell me that there is probably a large slice of truth
in the contentions of Bernard I. Appleton and
others.—(i, H, GuxTeR (Eastbourne).

Resistance and Ohms Law

IR,—With reference to my letter on page 138
in the March issue. I shonld like to point out
that the printers have mistaken the symbol p (rho).
As printed it docs not make sense. < The
eleventh line fromn the bottom of the first coliunn
should, therefore, read: “ Even if we calculate
the value of R, we still have to use p, the value of
which. . . J’—SivrLeTox (S.W.1).

A Small Oscilloscope

IR,—I have constructed the small oscilloscope

recently described in your magazine.

Tlhe result was most satisfactory and, except for
one or two small details, the construction was
conmparatively easy.

One of the higgest snags was interference by the
magnetic field of the wmains traus.

This field affected the spot when at rest, and to
effect a remedy I had to move tho tube forward
about 2 to 3in.

To support the tube 1 had to fit an extension
tube ; this, however, docs not affect the appearance
of the set.

The wiring is formed and laced and the grid leads
are screened and carthed.—AvaNy  CroxNiN
(Belvedere).

Programme Pointers, etc.

IR,—1I have just been reading Mr. Maurice Reeve's
attack on * The Life of Leslie Stuart.” a
programme that 1 enjoyed very much. This is
his second attack on the pre-First World War
composers, (The first oceurred some months ago.)
This time Lionel Monckton, Leslic Stuart, ete.,
are the victims; who knows, Sir Arthur Sullivan
may be mext! The music alone of the
¢ Arcadians »” makes it an evergreen.

The music by English composers of the period
1870-1914 is far away ahead of the music of thepast
35 years. I am referring, of course, to musical
comedy and light opera.

Although not a B.B.C. subscriber, T would love
to hear a series of programunes of the works of
Sir Arthur Sullivan.—G. Byryr (Eire).

Heater Supplies

SIR.—I think, perhaps, that a word of warning
should be added to ‘‘ Electron’s ™ article ia
the March issue concerning heater supplies. [t is

an attractive proposition to use the odd tappings
when an appropriate secondary winding is not
available, but the matter is fraught with pitfalls
for the inexperienced.

For instance, when using the circuit shown in
Itig. 1 of the article for a rectifier and the live mains
lead is connected to the 220v. tapping, the full
mains voltage, very nearly, appears across the -
leater/cathode insulation with the usual form of!
circuit because the reservoir condenser between |
cathode aud earth has negligible impedance to |
mains frequency. This is not quite what the valve j
makers recommend for most of their valves. Another ,
point to note is that the rectifier heater cannot |
be tied to the rectifier cathode, as is common‘u
practice in A.C. sets or the H.T. line will be con- |
nected direct to the mains, nor can it be tied to
carth because, if the live mains lead should then !
be connected to the 220v. tapping, there would bo ~
an almost dead short across the mains. The
heater would necessarily, therefore, be left floating,
as shown in Fig. 1.

The method of splitting the 200v. tapping loop,
as shown in Fig. 2, is not without danger either.
These wires are generally enamelled and lie in .
contact with each other for some inches. Now if
the maing live lead is connected to the 200v. tap,
ie.. to one end made by breaking the loop. the
mains voltage will appear across the two adjacent
wires insulated only by the cnamel.

Due regard to these points should be paid if
these circuits are used, and the circuit decided upon
should be carefully checked to ensure that the D.C.
voltage between heater and cathode is not higher
than that quoted as maximum by the makers.
For instance, if the civcuit of Fig. 2 is used for a
rectifier and the heater is earthed as shown. the
full H.T. appears across the heater/cathode insu-
lation ; if, to avoid this, the heater is tied to cathode
the H.T. voltage appears across the two severed ends
of the 200v. tapping loop, plus the peak mains
voltage on one half cycle if the live lead of the
mains is connected to the other wire of the loop.

A point arises in connection with Fig. 3. It
will probably be desirable to connect the earth
direct to the most vulnerable valve heater, ie,
the detector of a receiver or the fiest valve of an
amplifier if such is fed from the arrangement.

1 would suggest that the auto-transformer
arrangement shown in Fig. 4 would be far better
in all cases, and it would not be ditficult to extend
its construction to permit the operation of valves
of any standard heater arrangement from the 4v.
or 6.3v. winding usually available.—R. HixpLg

(Wallasey).

Two-band Aerial

IR.—In the April issue your correspondent,
Mr. O. J. Russell, credits W@OWO with the

development of this off-ceutre fed antenna using a
300 ol line. ’

1 have been using it with success sinee I read a
reference to the system in QST shortly after tho
bands were reopened.
« Therein G81G was mentioned, although no claim
for originality was made for his use of the idea.
However, he does considerably pre-datp W@WO.
—('was. McCanruy (K16G) (Cork).
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FAME'!

0.11' famous “* HOME CONSTRUCTOR'S

BOOK.’ has been acclaimed the
world over. and. from the vast quanti-
ties sold, also from letters in our files,
there is no doubt this book satisfies
ALL interested in radio. If. by chance,
you haven't had a copy vou really are
missing to-duy’s best value ! Send to us
NOW for the latest issue price 2'-.
«Worth very many times this purely
introductory price.)

@ 30 TUNING UNIT, 2-wave (iron-
cored coils), s'het, coil pack, iron-
cored ILEF,T,'s, J, B, 2-gang. and latest
3-colour 8 x 6 dial. ALIGNED AND

LED IN OUR STANDARD

LVE RECEIVER. No further

diustmenrs necessary ! 699 inc.

[ ] 40 "TUNING UNTT. Simjlar to above
BUT \\'ITH R.F. STAGE ! 99,6 inc,

® O A IMPROVED  CON-
I!l 1ON  SHEETFS ! These

famous sheets have heen improved
and are now the last word in sim-
plicity.  You need no radio hnme-
ledge to build our elegant superhets '
No test equipment required what-

soerer,
® our standard range of highest
quality coil packs, Chassis. compo-

nents, etc., always available.
Complete ran ze J.B. dial units to
match our coil packs. including
5.1..8 spin-wheel tuner, 25,- (or 20 9.
with elther Tuning Unit),
Remember—SERVICE TO OUR CUSTO-
MERS ABOVE ALL ! is a maxim we
constantly bear in mind, and our large
Mail Order service. with its excellent
packing department. ensures that all
goods quickly reach your door n Al
condition.

MAIL ORDER ONLY.

RODING LABORATORIES
(MAIL ORDER DEPT. W.M.}
70, LORD AVENUE, ILFORD.

MIDLAND INSTRUMENT GO.
For Govt. Surplus Stock, Etc.
MODULATOR UNITS TYPL 169, con-

tains CV-67 Klystron valve, 5U4G. EF50,
also B4101 spark valve, 3 neon stabilizers

* complete with batten lepe holders, small

motror fitted réduction gearing. various
oil-filled and other condensers, trans-
formers, pots and many other incidentals
in metal cases size 18in. x 8Yin. X 7hn., new
in wood cases, hargain offer 37 6. carrmgo
T8, MAINS TRANSFORMERS, 200-220-
240v. 50 cycles 1 phase, tapped output
giving  3-4-5-6-8-9-10-12-15-18-20-24-30v.  at
2 amps,. new boxed with all termination
(ata 20'- nost 1.3. VOLTMETERS, 0-100
. A.C,. fitted internal instrument rectifier,
lasxc movement 1 m'A, 2{in. scale, flush
panel mounting. new hoxed 20 -, post 6d.
VEEDER COUNTERS
1 plated cases. 5'-,
RECTIFIERS CV-102
sules 3 8. po:
PIIONIIS,  with
mlr‘mphone hand

A
atmched movine coil
e fitted switch, 76
<et, ‘post 10d. l"l'Shll()Ll)l‘,RS. b

akelite,
Hngle hole panﬂl mountmg containing a
3.or 10 amp. fuse, 1'-, post 3d ; 10'- doz..
post 7d. I' \l(\ll KO R \l)l(l TIRANS-
FORMERS, droo through shrouded tvpe
with long ]eads. primary  110-225-245v.,
=econdarijes 250-0-250v. at90m A, &v.2amp.,
w.3v. 3 amp.. screen, a high grade trans-
Tormer. new boxed 17'6. post 1.3. VALVL
IHOLDERS for 6B8 range, bakelite Bpm
metal sm‘nhd with spring lock, new stock.
1/~ d. ; 10, - doz,, post 6d. TOGGLE
\“ IF( Hl ~ 1, single hole panel
mounting, 250v. 2 amp., §.p.C.0. or on/oﬂ
new hoxed 9d., post 3d. : 7 6 doz.. post &

T2/~ gross, post 1 G, \I()IUR RLOWE s
24v. A, .C.. new unused 4,8 posc 1/-.
ROMFC VACU l M PUM

used
12/8. post 14. MOTOR G} PR \T()Rs
TYPE 34, mpub 24v., output 200 v. 230 m/A,
and v, at 2 a.mp, un 5/-. post 16.
SLYDL ()l\ 80 amp. FU 5, new unused
2’6. post 4d.; 24/- doz.. post 13. R.F.
METERS, 350 m’A. new hoxed 3 6. post, 8.
Sends.a.e.forcurrentlists with supplement,

MOORPOOL CIRCLE, BIRMINGHAM, 17 |

HARborne 1308 or 2644,
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The *‘ Fluxite Quins ™ at Work

‘“ Now stop oll this acting the fool
You ¢!l know the one golden rule.
If you'll get some FLUXITE
And put this set right
We'll continue with Muffin the Mule.”’

See that FLUXITE i< always by vou

—in the house— sgage —worksho) —
wherever speedy soldering is needed.
Usead tor over d1) ye in {iovern-
ment works awmdl by ne engineers
and manutieturers, Of all ironmongers
—in tins from 1 - npwards.

The FLUXITE GUN puis FLUXITE
wliere vou want it hy asimple pressure.
Prive 2,6, or filled 3 6.

FLUXITE

SIMPLIFIES ALL SOLDERING

Art of © SOFTY
Leaflets on CASE-
und TEMPERING
X I'TE. Price 1d, cach.
Ltd. Dept. W.P,

Street, 1 1 S.ELL

Write for Book on the
Soldering _and for
HARDENING QTF‘FL
TOOLS uith FLUX
FLUXIY
Bermoludsey

VALVES

ABSOLUTELY BRAND NEW-—
ORIGINAL CARTONS

6V6GT. 5Z4M, SU4G, 6F6, 184, 1SS,
| TRS, 284, 1T4, 41, 78, 6C6, 6D6, UIS,
" EFS, 5Y4, FW4/500.

ALL AT 7/6 EACH.

6K7G, EBC33, 6K7GT, VRI137, EF35,
EK32, 6N7, 6C5, 6SK7, '6BS, 1246, 7Q7.

ALL AT 6/- EACH.

VRIS0/30 .. 79 6H6 .. 4/6

L 12K8 .69 615 T
6X5 N VUILL .. 4/6
VEF3Y L6 DDL4 .. 46
1EL32 7= 955 .. 3-
807 = EASO .. 2/9
1C5 T sSpet .. 36
' oL6., .. 96 spat .. 3
954 .30 EF8 .. 76
EF50 o T 6SHT .. 46
617 6/9 37 oL a6
MS/PEN .. 8- VRS54 .. 4%
2 .5 CV6 119
956 LA KT66 .. 10/6

SEND FOR COMPONENT LIST.
CARRIAGE PAID OVER £1. C.O.D/
or C.W.0. POST ORDERS ONLY.

ALPHA RADIO SUPPLY CO.
5/6, Vince’s Chambers,
Victoria Square, LEEDS 1

MORSE

CODE Training

COURSES for
BEGINNERS and
OPERATORS,
aSPECIAL COURSE
for passing the G.P.O.
Morse Test for
securing an

AMAT E UR'S
TRANSMITTING
LICENCE.

Send for the Candler
BOOK OF FACTS
it gives details of all

Courses.
THE CANDLER SYSTEM CO.

{Dept. 5LO), 12! Kingsway, London,
w 0

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

6.
C, 10 - 1
6C6, 6D6, 210VPT, Z21
S KTW61. KTW83,
33. VP4, PEN. SP4B. VPI33,
HL133DD. 86 1L4 154. 3A4, 3Q4, 6KTM.
6}\5(}'1 G. 6C4, 68JiGT, 6Y6, £
76 EL32, 6ACTM. 6KIG,
66; SCSGT ©D2, 5-; 6J5GT, 954, 955

Many other tvpes of valves available

at Bargain Prices. Send S.A.E. for full }ist.

2-BANK 11-WAY YANXLEY SWITCIII
16 each.

250‘ VOLT 80.M.A, SCLENIUM RECTI-
FIERS. 56 each

ALADDIN CONL-FORMERS, 2d, each.

TABLEMIKFES ‘BAL. AEM.). with switch
in Base, 3 6.

Large sélection of Tag Sirips. Socket

Strips. Plugs and Sockets, and other

Sund Flease add postage on Orders
under £1.

ELECTRAD -RADIO
64, Gt. Victoria Street,

BELFASTy NORTHERN IRELAND.

www.americanradiohistorv.com

also; 10 gns..

OUTSTANDI NG OFFERS

155 Receivers. Lomplete with
Valves. Brand new in transit cases,
carr. 7,6.

EX ARMY R107 Famous Communi-
cations Receiver. 9 valves. 17.5 to
1.2 mcs. Brand New and unused.
Complete with  Manual 16 gns.
Carr. Paid.

Collaro Gram Units ACS504. Brand
New. Latest rim drive. Complete
with  pick-up (not auto-change),
! £6 11s., carr. 1/6

Viewmaster Parts. A quantity to
be cleared at greatly reduced prices.

State wants.
Ex R.AF. 4v. Battery Receivers.
| Wooden Cabinet.  18in. x 18in. x

8in. ‘medium wave. Complete- with

KEM, ECH}%?J. i valves, 59 6. carriage paid.

87 Rotary Power Units. Brand New.

Input 24 volts. Output 250 v.
65 ma., 614 v. 2.5 a. Length 83in.,
depth 7in., width 4}in. Weight 11 Ibs.

Neat black case with detachable
top. Basc incorporates elaborate
smoothing circuit, 10/-. Postage 1;6.

Heavy Duty -Smoothing Chokes.
About 300 ma., 10,-, plus 2/6 carriage.
Weight 19 Ibs.

LIST FREE.

Prompt delivery and satisfaction
Guaranteed.
"H.P. RADIO SERVICES LTD.

1

!

Britain’s Leading Radio Mail Order
House.

55, COUNTY ROAD, WALTON

LIVERPOOL, 4. Tel.: Aintree 1445,
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DEFINITELY the
CHEAPEST Radio

Shop in Town !

D.C./A.C.  VOLTMETERS, 6in, scale.
0-300 17/6. RBondtester in Bahkelite
or Wood Case, 0 to .1 ohm, 4in. scale, 12/6.
Pressure Gauges. 0 to 350 lbs. per sq. in.,

4in, dlameter, 7/6. Vacuum  Gauges,
'0-30in, of mercury, 6in, dial, 10- each.
Voltmeter Centre Zero, 0.3 volt and 0-30
volt. with test prod with 6,000 ohm resistor.
will read 150 volts, 10/- A.C, Voltmeter,

-150 v. 2in. scale, 7/6. A \(yllm(-(o

Uncalibrated. 0-150 7’8, e
0-100 m/a. 4/8. hh-(-tlol\ tic Londvns
32 mfd. 500 volt (large size), with clip. .
8 mfd. 600 v. screw mounting., 4-. Jone,

Plugs and Sockets, 6 or 8-way, 1/8 each.
25 mfd. 25 voit condensers. 1 - (metal case).
.1 mfd. 2.5 kV.. 2/6. .02 mifd. kV., 5/-,
500 mfd. 12 volt, 8/-, 250 mid. 6 volt, 2/-. § mfd
170 voit. 1/6. 4 mfd. 600 volt paper conden-
sers, metal case, 2'6, 6 volt vibrator pack
(new), 22/8.

Valves,—ECH3. 10- ; EL3, 10-: FK32,
6-: VU133 5/6 : HVRZA, 6, ;. KT2 6/~ ;
MSPEN, 7/6 ; SG2

Tanoy Hand Mikes (Careon), 6 6. Moving
Coit Hand Mikes, 4-. 230 volt A.C./D.C,
Motor with 3-speed gear box, 196. Fan
Motor 20) to 250 v. A.C. with Blades, 17/6.
24 volt double sided spindle motor, 12/6.

20 h.p. A.C./D.C. motor, 10 -, plus 1/6 post.
5hxulxded Microphone Transformer, 75-1
1atlio, 4/6. Mains Suppressors for 4 Circuits,
15-. ! h.p. Motors, Brand New, £8 each.
A Thousand Other Radio, Electrical and
Television Bargains, Every Inquiry
Answered. Call or Write to :

SOLIDAS. LTD..
4 Praed Street, London, W.2

‘Phone : AMB 4670

——THE MODERN BOOK COMPANY—/

The
1951 edition, by A, R,
Postage 10d.

Tcl(-\hum Reeeiving  Eguipment,
by W. fI‘ Cocking, 18-. Postage 9d.

Radio Technology, by B, F. Weller.
30s. Postage 9d.

Practical
by F. J,

Radio Amatcur's Handbook—
R. L. 22s. 6d.

Wireless  Eneyeloniedia,
amm, 21-, Postage 9d.

Magnetic Tape Recording, by P, A,
Tarry. 6s. 8d, Postage 3d.

Sound Reproduction, by G, A, Briggs.
10s. 6d. Postage 9d.

Modern  Fluorescent  Lighting, by
A, tkinson. 15s, Postage 8d.

Radio Sepvicing, by A, Marcus. 35+,
Postage 10d.

Radio Handbbok—12th FEdition, by
Editors & Engineers. 25+, Postage 9d.

Electricat  Engincer's  Reference
Book, 1951, 50s. Postage ls.

Practical Wireless ('ir(~uils, by F. J
Camm. 6s. Postage 4

Wireless World Diary, 1951 3s. 8.
Postage 2d.

simple CFransmitting Fouipment.
by Allen & Mathews. 2s. DPostage 2d.

Amateur Radio Receivers, by S, K.
Lewcr. 3s. 6d. Postage 2d.

Loudspeakers, by G. A, Briggs.
Postage 3d.

Personal Portables, by E, N..Bradley.
2+, 6d. Postage 2d,

We have the finest selection of British
and American radjo hooks in the
Country. Complete lists on application.

19-23 PRAED STREET

{D2pt. P.5), LONDON, W.2
I’ADdington 4185,

5.

rADIO G200 ANNOUNCES

VALVES.—6J5GT. 5/-: 6J5. 56 : 6ACT,
6'6; 6C4, ¥/-; GH6GT., 2-; 6J7, 6KIGT,
6-; 6K7. 6/9; 6L5G. 6,6: 6N7, 6NTGT,

6 - 6QIGT, 8/6 : 6SG7.12SG7, 65H7, 12SHT7,
66 12SK7,6/9; 6X5GT, 7/9; CV66 (RL3T),
66 : VRS, EF50, 5/6 and 6,6 ; EF39, 7/8 :
VRI105/30, VR150:30. 5Z4. 8'9 ; 6L7, §/-:
1A5, IN5, 1C5GT, 6/9 : 2x2, 9003, 3/-; ARP3,
9D2, 13VPA, 5/8 ; VRT78, VR92, 3/3 ; 6FS6,
% 6 : VTi21, Maz PEN46, 6 6 ; 6AMSG, 10/6
u5d, 955, 056, 4/8 . 8012, 5/6.

Large stocks B.V.A, and rare types at
maker's prices. You may order C.0.D.
should you prefer. Trade and Overseas
Enquiries invited.

ARTHUR HOILE

55, Union Street, Maidstone, Kent

'Phone ; 2812
H A c SHORT-WAVE
AP EQUIPMENT

Noted for over 15 years for .
Short-Wave Receivers and Kits of
quality.

One Vatve Kit, Model * € ™ Price 20
TwWo o " CET 43/~

These kits are complete with all com-
ponents, accessories, and full instruc-
tions.

Before ordering send stamped.
addresscd cnvelobe for descriptive
catalogue.

“H.A.C.”” SHORT-WAVE PRODUCTS

(Dept. TID, 11, Old _Bond Street,
London, W.1,

LYONS RADIO
LTD.

3, GOLDHAWK ROAD, Dept. M.P.,
SHEPHERDS BUSH, LONDON, W.12

Telephone : SHEpherds Bush 1729

RECEIVERS YPIX R3132.—Easily modi-
fied for Television sound or viston, or as a
2-metre receiver. This_unit is almost
identical to the R3084. Is fitted with 7-

1-VU39. I.F. émpllﬁer Stl"lp, aerial letchmg
motor, etc. In good condition. PRICE 50/,
carriage 5/

TEST SET TYPE 74.—A special-purpose
oscilloscope that requires but little
alteration to convert it into a first-class
standard oseilloscope. Fitted with a built-
in 50 cycle Power Pack ior 200 to 250v. A.C

Mains operation, a 3in. C.R. Tube (VCR139)
and 11 valves including VU120, 5Z4, VR65,
6J5, VR92, etc, Complete in metal case wlth
can‘ying handle, 19 x 12 x 8iins. In good
condition and tested before despatch.
PRICE £6.19.6, carriage 17/- (8'- returnable

on crate).

ACCUMULATORS.—Assembled in  a
metal case 8 x 8! x 6ins. with carrying
handle that folds flat when not in use.
Rated at 12v. 14 amp-hours. Connections
from each ceil terminate to a threaded
stem so that it is quite easy to form an
accumulator, by re-arranging connections,
to supply, say, 2v. or 6v, with, of course, a
proportionate increase in amp-hour  ca-
pacity. In unused condition, but outside of
cases may be a little soiled. PRICE 26~
carriage 4’-.

HEADPHONES.—Army pattern low-resis-
tance with double metal headband. PRICE
5/8, post 1/-,

NOW AVAILABLE

GERMANIUM
CRYSTAL DIODES

LATEST, SMALLEST
SUPREME CRYSTAL DETECTOR

Midget Size, 5/16in. x 3il6in.
Wire Ends for Easy Fixing.
4/6 each, postage 21d.
Technica, Detaiis and Selected
Types available.

SILICON DIODES, 3!6 each.
Fixing Brackets, 3d, extra.

GCOPPER INSTRUMENT WIRE

ENAMELLED, T NNED. LITZ.
COTTON AND SILK COVERED.
Most gauges available.

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

EBONITE AND BAKELITE PANELS,
TUFNCL ROD. PAXOLIN TYPE
COIL FORMERS AND TUBES,
ALL DIAMETERS.

Latest Radio Publicat.ons.
SEND STAMP FOR LISTS.
TRADE SUPPLIED.

POST RADIO SUPPLIES

33, Bourne Gardens,
London, E.4.

STAN WILLETTS

43, SPON LANE,
WEST BROMWICH., STAFFS

R1155 COMMUNICATION RECEIVERS,
complete with 0 valves, 1lested and
guaranteed in good working order, £8/10/-,

carriage 10/-.

TRS SHORT-WAVE RECFEIVERS, 31-80
metres, complete with 6 battery-operated
valves, 2 VR18, 3 VR21, VR22 or 118 in work-
ing order (H.T. 120 v, ) 1"/6. post 2/6.
AMPLIFIER, Type Al368, complete with
two battery- operat,ed valve<. OP21, 210
L.F. .T. 120

2 v Brand new in
wood transit case, 15’ 1/8,

VALVES. ATP4, 3/8, 12A6, 125K7, 128J7.
1289 each. 6AGT7, 5/8, Post 6d.
‘l RS (new), 16-2 mfd. Max.
ol 9d, each, 6/- doz, Post 6d.
CT P ll< RS and SLEEVING PLIE RS,
1/6 pair. post &d.

7029 « \Bl.ln. Twin V.LR., 75/- 107 yds.,

ost 318,
I-IX~G()VER.\.\IEI\'T JACK KNIVES, 3/6,
post 4d.

"TRANSFORMERS

. 80 m'a 04 v, 5a
.1 0-4-5 v,

—Same m M.T.l. “but 350-0-350 v,

30 . tapped every 3 volts.

Au prlmarles t,apped for 200 to 25

M. .4. “Auto 0-

10-120- 200 - 230-
250v. 100 watts,
Examine what
you buy.

From c¢ompo-
nent dealers
or write to us
if  unobtain-

correct
price for these
transformers
is £| each.

THE 'DOUGLAS COIL co.,

BRINKLOW, RUGBY.

www.americanradiohistorv.com
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°
Impressions on the Wax
Review of the Latest Gramophone Records
HE recording of * Giselle” by the Royal of a tenor's skill, and Pogegi’s interpretation does

Opera House Orchestra, Covent Garden,
conducted by Robert Irving, who shared in
the Sadler’s Wells (‘ump(\ny phenomenal American
suceess, will give iimmense pleasure’ to the large

-audienca af ballet-goers who follow the company.

T'he music is plaved Lere as for the Sadler’s Wellg’
staging of ““Giselle,” and comprises scenes from
Act 1. Its composer, Adolphe Adam. was considered
a leading figure in the spheres of ballet and ** opera-
comique ” during his mid-nineteenth-century reign
of popularity. Now his work survives only in the
one ballet, ™ Giselle.”  Automatic couplings only
are supplied on H. M. V. (!7834-5.

Of the many waltzes that Josef Strauss gave to
the world, undoubtedly the *“ Musie of the Spheres ™
is one of his masterpieces. This recovding of it by
the Vienna Philharmonic Orchestra, conducted by
Karl Bohm, on H .M. V. (4070, comes from the city
that gave the waltz its greatest impetus.

The overture to Nieolai's opera, ‘" The lMerry
Wives of Windsor,” has been heard many timesz, hut
the recording by the London Philharmonic Orchestra,
conducted by Sir Adrian Boult,on H. M. V. DB21223,
seems to gain for it additional attractions,

Dvorak’s * Symphony No. 4 in G,” sometimes
known as the ' English Symphony ” for the slim
reason that it was published in this country, has
been.admirably. recorded by Bruno Walter condnet-
ing the Philharmonie Symphony Orchestra of New-
York on Columbia LX1365-8. In the fourth sym-
phony .Pvorak wrote music of a more arresting
colour and effect than the majority of orehestral
LOMPOSCTS.

Columbin 1.X1360 presents a splendid version of
the wedding celebrations, included in the intro-
duetion to Act 111 of Wagner’s ¢ Lohengrin.”” Tt has
heen recorded hy the Vienna Philharmonic Orchestra
conducted by Herbert Von Karajan, and the Vienna
State Opera Chorus. The " Bridal Chorns ™ never
fails to impress one as an outstanding example of
the composer’s skill

Veoeal

It seems particularly fitting that Gigli should
provide us with a version of Cottrau’s famous
frSanta Lucia ” with all the advantage of modern
recording.  He sings it in Neapolitan on H. LV,
D:A1963. On the reverse is a song in ltalian, worthy
companion to its more familiar neighbour, and
ample material for Gigli’s voice.

Another Ttalian tenor is introduced on Colimbing
LN 1364, The excerpt he sings from Donizeiti's
cpera, ¢ La Favorita,” is the aria, ¢ Spirto Gentil,”
(Spirit =0 Fair) from Act 1V, 1t is regarded as a test

On

B

the reverse is the aria,
which is one of the gems

him great ecredit.
¢ Mappari tutt’ amor,’
of Flotow’s ** Marta.”

The two songs chosen hy Webster Booth for his
Jatest recording come into the categoiy of ballads.
“*May the Good Lord ™ is the signing-off song of
one of America’s biggest weekly radio progranines,
**The Big Show.” The coupling, “* No More,” is
Jack Pnpplc“ oll adaptation of Sebastian Yradier's
‘“La DPaloma.’ The number of the vecord is
H. MMV, B10035. The accompaniment is by Sidney
Toreh and his Orchestra.

The H.M.V. series of wm)l‘(lin[zs from the Glynde-
lmmne pr()dlwhon of Mozart's dellghtful ensemble
opera, " Cosi fan Tutte,” On one side is a trio and
on the other a soprano solo from Act I. H. M.V,
DB21118 is the third in the series by the Glynde-
bourne Opera Company.

Variety

Many listeners no doubt heard the French singer,
Line Renaud, when she appeared in Henry Hall's
Guest Night, and she now makes lLier debut on
Columbia DB2830, singing ** Cabin in Canada ™ and
‘Au Revoir Again,” accompanied by Philip Green
and his Orchestra.

Two of the songs from the musical,
Kate,” which

‘Kiss Me
recently had its opening. night in

" London, have been chosen hy Dinah Shore for her

recording on Columbia DB2820. They are ** Always
True to You in my Fashion ” and ‘“ So in Love.”
This popular singer was recently veoted America's
favourite woman vocalist in a nationwide é’ur\'oy
carried out by the A.LP.O.

Recently, Donald Peers recorded for the ﬁ\t
time with The Merry Macs, the celebrated Ameriean

ocal team. In- his latest recording on H.M.V.
Blﬂ().%!) he is again joined by them for unnusual
renderings of the “ Tennessce Waltz” and '* My
Heart Cries for You.” -

Dance Music

Geraldo’s new titles couple a waltz revival, *“ If,”
with Eve Boswell singing the refrain, and a rme-stop;
¢ Ferryboat Inn,” in which the Geraldtones group
isheard. Thisison Parlophone 12453, Other popular
recordings by dance-bands include *“ The Roving
Kind 7 and **T do, do, do Like You,” by Snl
Phillips and his Band, on H.ALV. BD1269; *“ My
Heart Cries for You ” and ¢ Tennessee Waltz.” Ly
Joe Loss and his Orchestra, on H.M. V. BD6GST ;
and " So in Love” and ¢ Can't Seem to L.augh
Any More,” by Victor Silvester and his Ballroom
Orchestra, on Columbia F 13598,

" Editorial and Advertisement Offices :

* Practica] Wireless,’® George Newnes, Ltd., Tower House, Southampton Street. Stnnd, w.c.2.
Newnes, Rand,

Telegrams :
Registered at the G.P.0. for

‘Phone : Temple Bar 4368,
London,
by C ine Post.

The Editor will be pleased to consider articles of a practzm.l nature suitable for publication in ** Practical Wireless."

Such articles should be

written on one side of the paper only, and should contain the name and address of the sender, Whilst the Editor does not hold himself responsible
Jor manuscripts, every effort wiil be made ta return them if a stamped and addressed envelope is enclosed. All correspondence intended for

the Kditor should be addressed : The Editgr,

** Practical Wireless,” George Newnes, Ltd,, Towcr House. Southampton Strect, Strand, W.C.2.

Owing to the rapid progress in the design of ivireless 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 letlers patent.

Copyright in all drawings. photographs and articles published in ** Practical Wireless "' is specifically reserved throughout the countries

signatoru to the Berne Convention and the U.S. 4,
Wireless "' incorporates ** Amateur Wireless.,”

Reproductions or imututions of any of these are therefore expressly forbidden,

“ Practical
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BOOKS

TWO BOOKS, which are still the
first of their kind to be published,
are still the best value you can get
—at least, so our readers say tine
after time. They are ‘' Personal
Portables,” at 2/8 post paid, and
*“ A Portable Televisor,” at 3/2 post
Both by E. N. Bradley: both
BRADBOOKS, Sennen, Pen-
zance, Cornwall.

R.S.G.B. " Amateur Radio' publica-
tions: ‘Transmitting Licence, 32pp.,
1/-; Service Valve Equivalents, 32pp..
1/3; Transmitter Interference, 32pp.,
1/6; Simple Transmitting Equipment,
52pp.. 2/3; Microwave Technique, 68
pp.. 2/3; Receivers, 96pp.. 3/9; Valve
Technique. 104pp.. 3/9; 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. ~

RECEIVERS & COMPONENTS

R3132 U.H.F. RECEIVERS, 7 EF50
2 EF52, 1 VRI37, 1 524, consists of
a two-stage RF ampllﬁer mixer and
oscillator, three-stage IF amplifier.
VF ampliﬁer suitable for modifica-
tion to television, £3/15/- each 10/-
post. Slow motion drives, 6in, dia.
scale, brand new, surplus, 8/6 each,
ine. postage Bakelite cabinets, 94in.
long, 5in. wide, 7in, tall, with drilled
chassis, back cover, and dial, 22/6.
34in. Speaker, 22/6 extra; carriage
5/-. ARTHUR THOMAS & CO 532,
Garratt Lane, London, S.W.17

PHOTO-ELECTRIC METER COM-
PONENTS. Selenium Light Cell, 6/6.
Micro-amp. Meter Movement, 16/6.
Perspex Case, Assembly In-
structions, 2/6. . PRODUCTS,
22, Runnymead Ave., Bristol, 4.

MIDDLESBROUGH . . . phone 3096
or ‘call ALMERS, 114, - Waterloo
Road. Large stocks Radio and TV
components.

BUILD with our concise instructions:
AC/DC complete in cabinet, TRF
£5f10/- ; M.S.S. Superhet. £6 M.S.
Superhet £6/5/-; Ampllﬂer. su1table
for gram or mike, £4/10/-, We still
publish the * Cheapest List in Eng-
land.” USSEX ELECTRONICS,
LTD. (W), Princes St., Brighton.

.SPK. TRANS. 1/-, M/R 2/6, 200/250v
Mains Sec. 4v and 8v, 2/6. Small
Choke, 300 ohms, 50ma. 1/6. Resis-

tors, 25 ass. 2/6, Midget Components.

List 2}d. CARTER'S. 67, Bell Lane,
Marston Green. B'ham,

AUDIO OSCILLATOR, Rotary Con-
verter. Test Eqmpment Components
for sale. Amateur giving u List
available. TOVEY, 63, Hythe Rd.,
Swindon.

ALIGNMENT PEAKS. Second edi-
tion. 5.000 superheterodyne align-
ment peaking frequencies, 4/9 post
free. The Practical Radio Engineer,
quarterly publication of the Institute,
sample copy 2/- post free, Member-
ship and examination data 1/- post
iree. Secretary., I.P.R.E., 20, Fair.
field Road, London. N 8.

AMATEURS, Dealers. Servicemnen.—
Why pay fancv prices ? *“ Be in the
know.” Send S.A.E. to-day for list
that will save you pounds. Goods

C.W. C.0.D. Money back

ANNAKIN, 25, Ashfield
Yorks.

guarantee.
Place, Otley.

WIRELESS .CLASSIFIED ADVERTISEMENTS

RATIS : 4/~ per line or part
thereof, average five words to line,
minimum 2 lines. Box No. 8d. extra,
Advertisements must be prepaid
and addressed to Advertisement
Manager, ' Practical Wireless,"”
Tower IIouse, Southampton 8t.,
Strand, London, W.C.2.

.01 1,000v., 2/6 doz., .1, 2/6
doz.. .0001, mica, 2/- doz., List
from HOWELL & CO. .29,

T. G.
McWilliam Rd., Brighton, 7.

350v,
ete,

VALVES.—New,
VU120A at 4/6;
CV321 (KTé6). 154, 807 at
CRT/5CP1 at 22/6. Mazak
for SCR.522- 10H/402 404-419
at 1/6; 10H/414 (6 way), 10H/416
(12 way) at 2/-; 10H/417 and 418 (18
way+ at 6. New, boxed. Power
Urniits for W/S.19 Mk.II, new con-
dition, 27/6 each. R522, most
sought after VHF, set good condition,
T/R_ with valves, in case, nothing
missing, £12 each: only few left.
Postage 6d. under 15/-. GILFILLAN
& CO., 52, South St., Worthing,
(Tel.: Worthing 3127.)

boxed ; 954 at 2/6;
6D6. 6K17G, 1,

Sussex.

VOLTMETERS,

ELECTROSTATIC
25/-; Meters,

0-3,500, plug-in, 2%in.,
23in., flush mounting, F.S.D. 250
microamps, shunted and scaled,
0-lina, 10/-; Voltmeters, double
reading, M/C, 0-15/250, with spike
and test prod, 12/6; Twin LF.
Filter Units 465 Kc/s, 16/-; LF.
t/s 20 meg. c¢/s cond. T. 5/-, 465
Kc/s, slug T, 6/-; H.D.,, F t/s, input
200-230v 50 c¢/s, output 2-0-2v, 7a,
6-0-6v 8a, and 5v, 35/- ; Tubular W.W.
Resistances, 4.8w 1/-, 10w 1/3, 20w
1/6, 60w 2/-; Condensers, Tubular,
30,000v .01 mfd 15/-, 600v .01 mfd
Sprague 6d., Electrolytlcs 12v 50 mfd

- 12v 4 mfd 4d., oilfilled 8 mfd
600v 7/6, 5 mfd 1,000v 8/-, 4 mfd 600v
5/-. Orders over £2 post free. F. R.
BARRETT, 17, Upper Kent St
Leicester.

BRAND NEW Guaranteed Goods.—
Mains Transformers. {fully inter-
leaved and impregnated. primaries
200-230-250v screened. Drop through
types, withh Top Shroud: 260-0-260v
70ma, 6.3v 3a, 5v 2a, 13/3; 250-0-250v
70ma. 6.3v 2a. 5v 2a Mldget, 24-3-
2}in., 14/11; 350-0-350v 70ma. 6.3v 3a,
5v 2a, 16/9; 350-0-350v 80ma 6.3v-4v
3a 5v-4v 2a, 17/9; 350-0-350v 90ma,
6.3v 3a, 5v 2a, 19/9; 350-0-350v 100ma,
6.3v 3a. 5v 3a, 21/6; 350-0-350v 120ma.
6.3v 4a. 5v 3a, 26/9; 350-0-350v 150ma,
6.3v 4a. 5v 3a, 28/9. Fully Shrouded
Upright Mountmg Types . 250-0-250v
60ma, 6.3v 3a 5v 2a Midget. 2}-3-3in.,
16/9; 250-0-250v 100ma, 6.3v 6a. 5v
3a, 26/9; 350-0-350v ’70ma 6.3v 2a, 5v
"a 18/6; 350-0-350v 100ma 6.3v-4v
4a C.T., 0-4-5v 3a, 23/11; 350-0-350v
150ma. 6.3v 2a, 6.3v 2a, 5v 3a. 31/9;
425-0-425v 200ma, 6.3v-4v 4a C.T., 6. 3v
4y 4a C.T. 0-4-5v 3a, 47/9. Smoothing
Chokes: 40ma 10h. 360 ohms, 3/3;
80ma 12h. 350 ohms. 5/3 ea.; 100ma
10h. 100 ohms, 200ma 5h. 100 ochms,
7/6 ea. Output Trans.: push-pull
10 w. 6V6. PX4 6L6 to 3- 5- 8-15 ohms,
15/9; Williamson type. exact to
author's spec., 72/-. Misc. Items:
Ex-Gov. Smoothing Chokes, Trop.,
100ma 10h. 100 ohms, 4/3 ea. T.V.
Masks, 12in.. cream, 12/9. New boxed
Ex-Gov. Smoothmg Chokes.
956, 2/9; 6J5GT 3/9; 6KIGT. 5/3.
1S4, 6D6. 6C6. EF50. 6C5GT. 6J7 Met.,
1LA4, 6B8 Met,, 6ACT7, VRIS, 6/6,
KT66. 7/11; KT2 VU171, 4/3, Follow-
ing Ex. New Equxpment HL210 2/3;
SP61, 3/9; EBC33. EF39,
. 128J7. 5/9; 6C4. EF36. EF.‘JO,
4/9; EL32, 6/11; DI, C.W.0. or
C.O.D. over £1. P. and P. 1/2 all
orders under £3. Full list 3d. Special
list for trade 3d. RADIO SUPPLY
CO.. 34, Hanover S%., Park Lane,
Leeds.

VALVES

NEW BOXED VALVES.—6K7G 4/9,
9D2 3/9, 6F6G 7/6, ECH35 9/6, 6V6
7/6, 544 6/6. Thytiron CV-1798, 7/6.
SP41 4/6. SP61 4/6. 2526 10/-. Large
range other surplus types in stock.
With B.V.A. stock we suggest you
order C.O.D. New Speakers: 3in.
10/-, 5in. 12/6, 6in. 13/6, 8in.
10in. *18/6, 12in. 45/-.
80 ohms, 10/- doz. yds.
Int/oct (Amph), 7/ doz.
doz,
resistors, condensers, etc., brand new,

Valve Hldrs. |,
EF50, 5/-.,

condtn.,  4/86. Micamold  .1350v" " "
Conds., 7/- doz.. 8mf 450v, 2/9. Resis-,
tors, }.'and 4+ watt, 4d. 1 watt, 7d.
New lists - available. 1d. stamp
“ RAEMOS,” 52, Pendlestone R4d.,'’
Walthamstow, London. E.17. ‘,

VALVES (new bxd.)—6AC7, 6C5, 6J7,

6K6, 6K7, 6N7. 6X5, KTW61, 5Z4M,
6J5. 12A6. EF36/VR56, 9003
SP61, SP41, VUI11ll, 6B8, all

each. 1R5, 1S4, 1S5, 1T4, 3

6Vs, EF39/VR53, all at 7/9 each.
‘Universal ’  Mntg. Mains Trans-
former. 350/0/350 BOma 6v 5v. both
tapped at 4v inpt, 200/240, 16/6 post
pd. Still Going Strong * * * Room
to Room ‘Telephone (see March

“P.W.}, 5/11. Thousands of lines
stocked. stamp with enquiry to:
LORNE RADIO SUPPLIES, Mail
Order, 7, Lorne Rd., Walthamstov\
London, E.17. Your best supplier.

VALVES.—EL50. 6F6G, 6K7G, 6NTGT,
6AGT. 6SGT, Q7. TVT. EFb4, 12A6.
RL16, EF36, EF33, S130, RK34.
EBC33, 6C6. 6D6, 42, 6SK7, IN5GT,
VUI20A. KTZ63 (6J7G), MS/Pen,
MS/PenB, at 6/6 ; 1T4, 185, 1RS.
3A4, 6K6GT. B6SAT7, 524, 5U41G, Ul4.
VRI150/30, EF91, at 7/6; 6L6G, KT66
{(CV321y. Pen46 at 10/-; EF50. 9003,
6ACT, 2X2, at 5/6; ML4, 6J5GT. at
4/6 ; 954, 955, 956. at 4/-. Post 6d.
under 20/-. R. T. & 1. SERVICE,
254, Grove Green Rd., London, E.11.

GUARANTEED Boxed  Valve
1R5, 7/6; 1S5. 7/6; 1T4. 7/6; lS-‘! 7/6
354, 9/-: 2 7/6; 4Dl

3 J5.

; 6K6. 7/6; 6K1T. 7/6;
6SJ7. 7/6; 6V6, 7/6;
7/6; 9D2, 7/6; 12K8. 8/6; 25A6. 8/6.
25L6. 8/6; 50L6, 8/6; 80, 8/6; 807, 8/6:
. 10/6; EF91, 10/6; HVRZa, 7/6:
0/6: MS'PEN, 7/6; VR53, 7/6:

VR55 7/6; VR57. 7/6;

VR65a, 5/6; VR66, 5/6:

VRS 6/-; VR92. 2/6;

/6 VRI136, 6/-; 100 K.C.

. 10/6. TRS, 71, Headvale,

Rd., E. Croydon. Callers: 2, Pawsons
Rd.. W. Croydon. {(THO. 1665.)

RF UNITS TYPE 24, and 24 mod. 27
at 12/6 ea., plus 1/3 carr.; RI1124,

with 6 universal valves, OK for TV
sound, 21/- ea. We have large stocks
of ex Gov. Radio, Electrical
Optical goods, S.AE. will bring you
complete lists. H. ENGLISH, Ray-
leigh Rd., Hutton, Brentwood, Essex.

REPAIRS AND REWINDS

LOUDSPEAKERS repaired promptly.
MODEL  LOUDSPEAKER SERVICE,
34a, Billingdon Road, Oxford.

VACUUM CLEANERS and Gram.
Motors. repairs our speciality. Arma-
ture rewinds. new bearings and com-

mutators fitted, also transformers
rewound, speakers repaired. Come.
petitive prices. Trade  enquiries
invited, to 5 days c.o.d. service.

Send s.a.e. for price lists to: A.D.S,
CO. (V.EM. Dept.), 261-3, Lichfield
Rd, Aston. Birmingham, 6. Est. 1935.
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NEW PRODUCTS: Chancery Adaptor
converts any turntable to 33% r.p.m.
instantly. £3/12/6, post 2/6; Decca
Lightweight Pickup to matech. fitted
Acos GPI9L.P, cartridge with per-
manent sapphire, £2/13/-, post 1/6;
Dececa  dual-speed Motor and turn-
table for 78 and 331, £, post 2/6;
Decea Lightweight Pickup with plug-
in GP19 and GPISL.P. heads for 78
und 33% respectively. £5; spare cart-
ridges, std. or L.P. 37/6; N.R.S.
dual-speed Record Player comprising
Decca motor with pickup fitted, GP19
and GPI9L.F. plug in heads in port-
able casc. £13, carr. 5/-; Decca long-
playing Records by post. send 5d. for
list of titles: N.R.S, * Symphony"
Amplifiers. bass lift. middie lift and
treble lift, scratch cut, negative feed-
back, 5 walt domestic model, 9 gns.,
varr. 5 -, 10 watt model for clubs,
halls. etc., £13/19/6, carr. 5/-. won-
derful fidelity, hitherto unknown at
these prices ! Quality Tuners: L. &
M wave, T.R.F. kit, 95/- or bhuilt.
115/-, post 2,6; 3-wave Superhct kit,
£8, built, £9, or with ‘" Magic Eve.”’
£10/5/-, or with tone control stage
tbass lift and treble lift). £10/10/-,
both built, carr. on tuners 5/-, Bass
Reflex Cabinet Kits, give superb hass
and tranzient response, fully cut
patent timber. felt, instructions, ete..
8in. speaker model (30 x 15 x 12in.1.
£4; 10in. speaker model, £4/10/-;
12in. speaker model, £5; ready built,

7/6 cxtra, ecarr. 7/6; recommended
speakers: 8in. £1, 10in. 30/-, 12in.
145/-, Send 2id. now for full details

of ahove and other bargains. Terms:
C.W.0. ar C.0.D, NORTHERN
RADIO SERVICES. 16. Kings College
Rd., London. N.W.3. (Primrosc 8314

WHILE STOCKS LAST.—Cans. 16-16
mfd, 350v. 3,- ea.; single 16 mfd.
3S0v.  2/-; 25 mfd, 50v. 1/-; 2pf.
4pl, 20pf, 0001, .001..002, 3 . any doz.;
-005, .01, .1. .25, 3/6 anv doz. Over
10, - post free. ELECTRONIX. 220b,
Canterbury St Gillingham, Kent.

DOUBLE CIRCUIT Jack Plugs and
Sockets, 2/- pr.. 18/- doz.: 100 ass.
waxed tub. Conds.. .01-5mnfd. 350-
IKv.  wkg. 10/6; LA Aces.. new
unfilled Exide. 24v. 3aH., 37/6 ea.;
6C5GT's, maker's cartons. 6/6 ca.
J. T. ANGLIN, 106, Clecthorpe Rd.,
Grimsby.

TRANSFORMERS, — All tipes of
Radio and Television rewound, New

.Components wound to yvour specifica-

tion. Quotations by return. NORTH
WEST ELECTRICAL CO.. 8, Duke's
Ave.. London, N.10. (Tudor 8093.)_‘

MAGNET!C SOUND Rccording Wire,
stainless  steel, tems)orary wooden
spools, approx, 1} hours’ running
tinmie at 2ft. per sec.; 14/. per spool.
A. SMART. 40, Grange Rd., Hales-
owen, Wores,

RADIO MART, 22. Tubwell Row, Dar-
lington. offers good supplies of Radio
and Television components at reason-
able prices. New lists out shiortly.
Giive a trial for satisfaction.

‘ RI-TONE ™ Portable Electric Gramo-
phones, twin speakers ! Tone and vol.
controls, quality reproduction, single
speed, 19 gns.; twin speed, 24 gns.,
carr. paid. S.A.E. details. Trade
eng. invited. 39, Duke sSt., St.
Helens, Lancs.

SYNCHRONOUS MOTORS, 200-250v.,
A.C., 50 cycles, clock type, 12/6 each,
1/- postage; suitable for model
engineers. UNIVERSAL ELECTRICAL,
217a, 'City Rd., London, E.C.1.

WANTED, B.C.221 ' for cash:; also
good Communication Receiver.
G3GQwW, 328, Fant Rd.,

C Upper
Maidstone, Kent.

HANNEY OF BATH OFFERS: A
complete service for the TV con-
structor:—P.W. & P.T. Televisor set
of coils with VF choke, 16/6 L’don,
18/- B’'ham (inc. extra rejector
coil); Alladin Formers with core, 10d.
ea.; also all other components by
Erie. Morganite. Colvern. I'CC. Dubi-
lier, Ha¥nes. Elac, ete.” Send now
for a complete list, E.E. Televisor :
Vision Chassis, 22/6; Sound Chassis.
18/9; Time-base Chassis. 17/6; Power
Unit Chassis. 25/- (all the above
Chassis are complete with valve
holders. screens. coil formers and
sockets, ete). Complete stocks of
TCC Condensers, Eric and Mor-
ganite Resistors, Colvern Pots. etc.,
etc. Viewmaster Televisor: Send for
a complete list now:. evervthing in
stock; anything supplied from one
resistor or condenser to a complete
kit. Wireless World Televisor: Com-
plete set of coils for this superhet
receiver wound exactly to specifica-
tion. 45/-, L’'don or B'ham. Poly-
styrene formers, 1iin. x 3in, tapped
OBA for slug. 1/- ea.; 2iin. x j..
8d.; Paxplin formers, 1iin. x gin.
tapped OBA. 9d.; 1iin. or 2in. x iira

8d.; 1iin. x 3in..  od.; Polystyrene

d
large bottle.

Varnish, 1/10d.; OBA
Screwed Rod. brass 1/- it.. copper
2/« ft. We can give you a return of

post service on all components for
this receiver. Send 3d. stamp for
lists of all the above Receivers. or let
us have a list of your requirements
for a quotation per return; retail
only. L. P, HANNEY, 77, Lower
Bristol Road, Bath, (Tel.: 3811.)

EVERYTHING for Radio construec-
tors. Condensers. Coils. Valves, Resis-
tors, cte. Send stamp for list.
SMITH. y8. West End Road, More-
cambe. Quick service.

-—

RADIO EXPERIMENTERS. Build
Your owil experimentul Crystal Set:
cxcellent  results: performance at
least equal to factorv-made model; no
batteries required. Compleie set with
instructions and  highly  sensitive
headphones for only 15,86, post free,
from ENTERPRISES, 3. Tennyson
Road. London. S.W.19. Letters only.)

T/V AERIAL DIPOLES, 13/32in.
O.D. 16g. dural tube. Per set of 4,

London 12,6, Birmingham 11/6,
Holme Moss 12/-; carriage pd. Any
length cut to order: 7d. ft. SOUND
T,V CO.. 42. Elms Rd.. Aldershot.

WIRE RECORDING Constructional

Details 1:6. Stainless Steel Record-
ing  Wire.  3,600ft. recls, 4/9. 12,
Rossendale  Ave., Blackley, Man-
chester, 9.

“ GLOBE-KING ”

Shart Wave Kits and Compaonents.
Productian fully booked up until
new series commence Autumn, 195/,
Watch this magazine for later
announcements :

JOHNSONS (Radio)
. MACCLESFIELD

Mains Transformers
-. UPRIGHT — DROP
S THROUGH AS
ILLUSTRATED.
Two  Types Oaly;

Guaranteed. o
No. 1: 250-0-250v,, 80

HILLFIELDS RADIO.
8, Burnham Road,
Whitley, Coventry,

.and Line.

.and - Guilds

EDUCATIONAL

TELEVISION.—The Gothic Television
School is the only school in Great.
Britain devoted solely to training in
Television. The school specialises in
providing guaranteed  home study
training for the R.T.E.B. Television
Servicing Certificate and the Brit.-
LR.E. Television examination. Fuil
details from the Registrar, GOTHIC
TELEVISION SCHOOL, 13, North
Ave., London, W.13..

WIRELESS.—Postal Course in theory
for Amateur Transmitting Licence.
complete with text-book at moderate
fee; also instruction at school for
P.M.G.’s Certificates to become Radio
Officers in_Merchant Navy at good

salaries. Recognised by Ministry of
Education. Apply. B.ST.. LTD.. 179,
Clapham Road. London, S.W.9.

" (Estd. 1906.)

MERCHANT NAVY and Air Radio.
Here is an opportunity to train as
Radio Officer. The big liners are
openn to vou, but you must qualily
for the P.M.G. Certificate. Day.
Evening and ‘' Radiocerts’ postal
COULSes. S.A.E. prospectus  from
Director, THE WIRELESS SCHOOL.
21. Manor Gardens, Holloway.
London.. N.7. (Estd. 30 yrs.) (Phone:
ARC 3694.y

SEE THE WORLD—600 Radio Officers
required. Send 2d. stamp for pro-
speetus to Britain's leading college.
We train most in shortest period. at
lowest cosi. WIRELESS COLLEGE,
Colwyn Buay.

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 LP.RE,
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, Fairtield
Road. Crouch End. N.8

BRITISH SHORT WAVE LEAGUE,
founded 1935. world-wide membership.
Monthiyv publication, S.W.
Review ” nembers 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

NORWOOD TECHNICAL COLLEGE,
W. Norwood, London, S.E27, Full-
time. part-time day and evening
courses in  Radio and Television
(Technology and Servicing), Radar
Preparation for following
examinations: C. & G. Full Techno-
logical. R.T.E.B., Amateur Transmit-
ting Licence. P.M.G. Free Telecom.
Plx"?gpectus tAi from the Secretary.
[ )

NO B.N.R.S. Student has ever failed
to pass his examinations after com-
pleting our appropriate study course.
Now in our eleventh vear and this
claim is still true. All our courses
are conducted by correspondence and
our svllabus includes Brit.I.R.E.,, City
exams. Also  maths,
physics and radar. Nothing succeeds
like success and what we have done
a thousand times already for your
colleagues, we can do again, for you
s—and  all for . £1/1/-. -per - month.
Free. hooklet rom ‘BRITISH
NATIONAL RADIO SCHOOL, 66,
Addiscombe Road, Croydon, Surrey.
(Telephene: ADDiscombe 3341.)
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AMPLIFIER A1

For use on A.C. 200-250v. only. Complete kit incl. valves for a
first-class gramophone amplifier giving high quality reproduction.
Simple instructions coupled with many illustrations enable even
those without previous experience to construct this amplifier.
Kit complete in every detail down to solder tags and soluer. Pre-
drilled chassis. Group hoard containing all resistcrs and con-
densers, etc.

Complete kit with instruction manual £4 2. 6.
Instruction manual only .., 3. 6.
Tone control kit 5. 0.

AMPLIFIER TYPE A2 for use on AG/DC
200-250v.

This amplifier employs the same fundamental circuit as the Al.
It also gives first-class reproduction, and the kit itself is absolutely
complete in every detail.

Complete kit with instructions
Instruction manual only
‘Tone control Kit

RADIO TUNING UNIT
TYPE RF1.

A complete Medium Wave Radio
Tuning unit for use with the
Al or any other A.C. only ampli-
fier. A “straight” T.R.F. circuit
js employed using two high-gain
pentodes. and the reproduction
is excellent, The high sensitivity
means it may be used in areas
of moderate signal strength from
the transmitter.

Kit absolutely completc.

Complete kit with instructions
Instruction manual only

TheBURGOYNE SOLDER GUN

SAVE TIME ON SOLDERING ! 79,6

Just press the button, count seven, and solder
and the bit will remain at soldering heat until
you release the pressure, when it cools off

instantly. No waiting to warm up or cool Post Free

down—No element to burn out—No mica to

crack or splinrﬁr—-dNo rlskf o{hISh?Ck. £10t,00(l) Two Years

was spent on the design o s famous too G
uarantee

originally !

Few tools possess so many advantages as the
‘' Seven-Second " Solder Gun : and certainly no engineer can
consider himself up to date without one. For A.C. mains, 200-250v.

“|VALEK ” CRYSTAL SET

A radio set in the palm of your hand ! A beautifully made receiver,
that looks good and IS GOOD. The receiver is constructed on an
aluminium chassis and the circuit used. although gimple. is highly
efficient. All that is required is an aerial and earth, and a pair of
high-resistance headphones for good trouble- free 17/6
reception. /
Post and packing 9d. Standard Model, without tuning dial 12.6, postage-
and pucking 94.

SEND for DETAILS of our HIRE-PURCHASE
plan for

“VIEWMASTER ” COMPONENTS

Start Building this £5 DOWN

magnificent Receiver for

M-0-S

MAIL ORDER SUPPLY CO., THE RADIO CENTRE
33 Tottenham Court Road, London, W.1. Museum 6667

SPOT FREQUENCY MARKER

The most accurate
Frequency Checking Equipment
yet designed

Extended range from | M/cs to 200 Mcs.
Ex-Works, the accuracy is within 019}, but
provision is made for setting the crystal against
a suitable frequency standard permitting
accuracy to be permanently maintained within
a few cycles.

Variations in H.T. supply between 150,250
volts will not affect the output frequency.

The crystal harmonics on 144-146 M/c Band is
sufficiently powerful to facilitate receiver
alignment.

Enables accurate calibration of Signal Genera-
tors, V.F.O.’s and S.W. receivers.

Pricc £7.15.0 Nett.

Write for full details of this and the complete
range of special E.M. 1. equipinent for the Amateur.

E.M.l. SALES & SERVICE LTD.
AMATEUR DIVISION,

HEAD OFFICE: HAYES, MIDDLESEX,

~ENGLAND. E.21]

j HOWME

STUDV

"BENNETT COLLECGE

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. Malke the first move
TO-DAY—post the coupon below.

AlL TEXT BOOKS ARE

{0 students of The
;Rt ¢ Bennett College. We
scnd a8 many volumes
ag the subject demands, and they become
your personal property.

IS YOUR CAREER HERE
IF NOT, WRITE FOCR FREE ADVICE

Accountancy Engineering

Blue Prints Languages
Book-!(eeping Mining

C!\gmlstry Secretaryship

Civil Service Shorthand (Pitman)
Commercial Art Wireless

Draughtsmanship Works Managers

G~ SeEessEsesssssessssEEEsEsssssasssssmemma
i _To Dept. 104, THE BENNETT COLLEGE LTD., |
« SHEFFIELD. .
! Please send me (free of charge) .
« Particulars of .. o0 ..y Crossout
0 line which *
1 Your private advice about ............c.cocceeee does not
N PLEASE WRITE IN BLOCK LETTERS apply o
. .
¢ Name ... rresessenranneee T [ [P [P g
'

0 LXERED  ooooonoooocaoo0comoonnncoaoooea000ado 00000000AEN00000AA00CATN0E00 :
Boooooo 3
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BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of
Blueprint

CRYSTAL SETS

Blueprints, Is. each.

1937 Crystal Receiver .. PWT7i*
The ** Junior” Crystal
Set .. .. .. Pwo4*

STRAIGHT SETS

Battery Operated
One-Valve ¢ Blueprints, 2s. cach.
The * Pyramid” One-

valver tHF Pen)

PW93*

Two-valve : Blueprints, 2s.
The Signet Two (D &
LF) .. .. .. PW76*

Three-valve : Blueprints, 2s. cach.
Summit Three (HF Pen,

D, Pen) PW37*
The “ Rapide” Straight

3 (M, 2 LF (RC &

Trans)) PW§2*
F. J. Camm’s “ Spnte

"Three (HF, Pen, D,

Tet) .. .. .. PwWsgT*

Four-valve : Blueprints, -2s. cach.
Fury Four Super (SG,

SG, D, Pen) .. PW34C*

Mains Operated
Two-valye : Blucprints, 2s. cach.
Selectone  A.C. Radio-

gram Two (D, Pow) PWI9*
Three-valve : Blueprints, 2s. each.
Double - Diode - Triode

Three (HF Pen, DDT,

Pen) .. o0 . PWwW23*
Your-valve : Blueprints, 2s. each.
A.C. Fury Four (5G, SG,

D, Pen) - PW20*
A.C. Hall-Mark (HF
Pen, D, Push-Pull) PW45*

v

SUPERHETS

Battery Sets : Blueprints, 2s. cach.
F. J. Camm’ 2-valve
Superhet PW52*

No. of
Blueprint

SHORT-WAVE SETS

Battery Operated

One-valve : Blueprint, 2s.
Simple S.W. One-valver

PW8g*
Two-valve : Blueprints, 2s, each.
Midget Short-wave Two
(D, Pen) . PW38A*
Three-valve : Blueprints, 2s. each.
Experimenter’s Short-
wave Three (SG, D,
Pow) .. . .. PW30A*
The Prefect 3 (D, 2 LF
(RC and Trans)) -
The Band-spread S.W.
Three (HF Pen, D
(Pen), Pen) .. 00

PW63*

PW6S*

PORTABLES

Four-valve : Blueprint, 2s.

<“Imp” Portable 4 (D,

LF, LF, Pen) PW86*

MISCELLANEOUS

Blueprint, 2s.
S.W. Converter-Adapter
(1 valve) . PW48A*

AMATEUR WIRELESS AND
WIRELESS MAGAZINE

STRAIGHT SETS
Battery Operated

One-valve ¢ Blueprint, 2s.
B.B.C. Spccial One-

valver .. .. .. AW3B7*
Two-valve :
A modern Two-valver ..

Blueprints, 2s. each.
WM409*

Mains Operated
Two-valve : Blueprints, 2s. each.

Consoelectric Two (D,

Pen), A.C. AW403

SPECIAL NOTICE

THE%F blueprints argc drawn full
size, The  issues containing
descriptions of these sets are now out
of print, but an asterisk beside the
blueprint number dendtes that con-
structional detalls are avallable, frec
with the blueprint.

The index letters which precede the
Blueprint Number indicate the per-
Jodlcal in which the deseription appears

refers to PR CAL
WIRELESS A W. to Arzateur Wzreless
W.M. to Wireless Magazine.

Send (preferably) a postal_order to
cover the cost_ of the Blueprint
{stamps ver 6d. unacceptable) to
PRAC ICAL WIRELESS Blueprint
Dept., George Newnes, Ltd., Tower
g]ngsze. Southampton Street, Strand,

No. of
Blueprint

SHORT-WAVE SETS
Battery Operated

One-valve : Blueprints, 2s. each.
S.W. One-valver for

- America AW429*

Two-valve : Blucprimts, 2s. each.
Ultra-short Battery Two
(S8G, det Pen).. . WM402*

Four-valve : Blueprints, 3s. each.
A.W, Short-Wave World-
beater (HF Pen, D, RC,

Trans) AW436*
Standard Four-valver

Short-waver (SG, D,

LF, P).. . WM383*

Mains Operated
Four-valve : Blueprints, 3s.
Standard Four-valve A.C.

Short-waver (SG, D,
RC, Trans) . WM391+

MISCELLANEOUS

Enthusiast’s Power Am-
plifier (10 Watts) (3/-) WM387*
Listcner’s S-watt A.C.
Amplifier (3/-) . WM352e
Harris Electrogram
battery amplifier (2/-) WM399+
De Luxe Concert A.C.
Electrogram (2/-) . WM403*

e e e e et et e e
HINTS COUPON |
This coupon is available until' May l
7th, 1951, and must accompany all i
Practical Hints

PRACTICAL WIRELESS, MAY 1951. l

Published on the 7th of eacl month by GmORuE NEWNES LIMITED. Tower House, Southampton Strect, Strand, London, W.C.2, and
printed ir. England by W. SPEAIGHT & SO TD., Exmoor Street. London, W.10. Sole Agents for Australia and New Zealand:
GORDON & GOTCH (Afsia), LTD, South Africa. CEN'I‘ AL NEWS AGENCY. LTD, Subscription rate including postage. for
one year : Inland and Abroad 10s. 6d. (Canada 10s.). Registered at the General Post Office for the Canadian Magazine Post.
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TRANSFORMERS (Al tested 2,000 volts to earth and between windi

RErs0, 80 mA (chassis drop t! rough), 210/220,
4 volis &t 4 atnps. 8 volte at 2 amps.'8.3'volts at 4 9. Soree

RE2/%0 80 mA. (8hrouded drop through) 210/230/250 lapul. $30-0-350.
volis at G-anps. b volts-at 2 ainps,

RFE1320 120 mA. (Fully, shroyded.) 200/289/250 volts input. 230-0-250.
6.3 voltd at 7 amps. 5 volts at 3 amps,

RE2/120. 120 mA. - (Fully shrousled.) © £00/230/250 volts Input. 350-0-250.
6.3 voits at & amps."C.T. 5 Volts at & araps.

REVENT. Primars 209,210/220/230/240/250 volts, 2.5 kV. at 4 mA. 4 volts
at 1.5 amps. 4 volts at 2 anps. C.T. {Tested it 10,000 volts to
between windings.)

RE1/80. 21:9 . RE2/80, 22:6 ; RE1/120, 20/6 ; RT:2/120, 33/6 ; REV/EHT, 37/6.

v ! PRACTICAL WIRELESS May; 1951

input.  250-0-:
'

NEW VALVES BOXED ELECTROLYTIC CONDENSER3
86  GLIGT

PEN 44

GRINT/Q 7/8  KF50 nnboxed 56 8-.500, 30 2- 50 13
GK7GQ 68  GSGIGT 68 | 8 - 400, 2/& 8/16 - 430, 48
6vsaT/Q 88 YUILIG 66 H 18 -.500, 3/8 8/8 -40, 40
sZiar 7/6  12464QT 6/8 |} 16-350, 2/8 16/16- 350, 3/6

| ] U6 6AGH (GARF) 90 32-0500 6/0 16/16 - 4307 " 4/6
Valves, Coils, Condensers, Speakers, Transiormers. Meters, Batteries, Chokes.
Wavechaneine Switches, ete., etc., eto. ** Cheapest in London.” Prompt and
Personal Service, Write, Call or *Phone Please send S.A.E. for lisis.

“R.E.Co.,"* TELE-RADIO HOUSE,

42, GOODGE STREET, LONDON. W.1. LAN 2535

carth and

T8 I mfd. volt. ench mid.  volt. each

RADIO UNLIMITED, =Lt Ao4e.

6VG . 76 BT+ . . 8/6-1Th = 76
[ 618 7/8 5U4 910 1Sy . 76
| 6NT 6/6 EF3S /6. 185 78
607 66 "EBC2 76 1 76
638 6/6 EK32 . 6/6 61.7 76
6SG7 66 OK6 6'6 FE19 7.6
ECH35 90 6K8 90 QP21 66
2576 .. . 10- 6SNT . 90 6SLT 90
65 L .0 a3 6X5 76 9n2 38

SPECIAL THIS MONTH, 617G, 3 for 13/6.

In addition to the Surplus types iisted we_have large rmgzh of
| B.V.A. typcs in stock. Quotation by returfi, or Grder by 'C.0.D
ALUMINIUNM CILASSIS (screened).—Ideat for pre-amp. Complete
with two inv./oct. holders, 9 resistors, and condensers. Brand new
condition. 4/8. post free

YOUR GREAT CHANCE'!

New. boxed components by leading manufacturer., &
3WAVEBAND SUPERIIET COI.S (AE and OS0).. 86 alr
MIDGEY 465 Kke/s BF. TRANS, (1in, x 24n.). 9/9 pair.

Experlmenters! 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 ecntirely 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.

¥

.’ The mp——
Eleetronic Musieal
Instruwmeni Manual

By Alan Douglas

A useful guide to the theory and design of these instruments.

With its numerous circuit diagrams and other illustrations it will

greatly assist all concerned with this branch of electronics.
| 106 illustrations, 181 net.

lA\‘, Parker Street, Kingsway, London, WC 2:

A _4 Station A.C. Mains “ Pre-Set ©
Reeeiver. We now have avadlable
coniplete Assembly Instructions for
the construction of a midget * Pre-
Set ”  Superhet Recelver, showing
also  Wiring Diagram, Component
Lavout, and point-to-point connec-
tions. This Set will select 4 Stations,
3on 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 simpie to assemble.
the completed chassis belng 8iin., x
4:n d can be com-

tin. x 7in. high. an
pletelv built, including Valves and Moving Cofl Speaker

for 5;5 19.6. Price of Circult and instructions, 1’6 (plus 34
DOSL).
A Midget T.R.F. Rattery Portable Personal ¥ Kit.

A
complete Kit of Parts to build a midget 4-valve All-dry
Battery Personal Set. Consists of Regenerative T.R.I:
Circuit emgloylng Flat Tuned Frame Aerfal, with Denco

ored Coil. thereby ensuring maximum gain for

Iron Dust
Single Tuned Sta%e covering Medium Waverand,

Valve Line-up : 1T4 (R.F. Ampl.). I'T4 (Detector). 15 (st

A.I) and 381 (outpur). Includes latest Rola 3in. Movi
Coil Speaker, and a Chassis alreadv drilled and shaped.

consumption of only 7 mA ensures long battery life. The
Rit is designed for a cabinet. minimum size 64in. x 41ln. x
din.” Detailed Bullding Instructions, with Practical Layout

and Circuir included with Kit make assembly-ens

V.
Priee for Comnlete Kit, £3 18/9 (plus 16/7 }%.T.). Suitable
| sir Ever Ready

unpolished Cabinet, iln. x 4lin. ¥ Sin.. 12.9.
Bila Battery. 10'3. PBuilding Instructions. Circuit. ote.,
supplled separately, 1/~

For Under £6!: A Complete Kit of IParts. ineluding drilled

chassis and valves to bulld a 6-8 watt P Pull amplifier for
A.C. Mains, Is suitable for use with magnetic, crystal or

}lﬁxiweight pick-upand incorporates Tone controls. "heoret-
C

and practical dlagrams supplied. Price of complete

kit. £5:18/9, o' completely assembled. ready for use, £7/10/0.

Cirouit and component lists, g,
Maing or Rattery ersonal Kit. A Kit of parts to build
our new Midget 4-Valve Superhet ''Personal’ Set, covering
um and Long Wave-bands and designed for Malns or

Battery operation is now awvailable.
This 2-waveband superhet recefver s
designed tgoperate on A.C. mains
£00-240 vo’h or by an “Al-Dry*
battery. ei’Wer means being selected
by the turn of a rotary switch. It is so
deslgned-taat the mains section. stze
4Hn. x 8193, x Iijn.. is supplied as a
separate Kit (which may be added at
any time). ’1;; Kit can therefore be
supplled eit as an “Al-Dry"
Battery Persofial Set. or by incor-
poratinz the mains scction as a :
Midget receivepfor comhined Battery: J
Mains operation. The circuit incorporates delayed A.V.C.
and pre-selective audio feedhack. A Rola din. P.M. Speaker
with a generous cized output transformer ensures excelient
quality reproduction. Two ready wound frameaerials and a
drilied midget chassis areIncluded. The overall size of chassi
when completely wired {s 8}in. x 4in. x 2lin. Valve l{ne-up
IR5 (freq. ch.), IT4 (ILF. amp.). 1S5 (diode det. and audio
amp.). and 384 (outrut tet.). The set is casily built from
the very detailed building instructions supplfed’ which
includes a practical Component Layout, with point-
point wirtng diaxram, and & circuit diagram. Price of Coni-
plete Kit (ess Mains Unip). including P.T.. £6/18/9, Price
of Maln: Unit Kit, £1/1%6.© A Wal nut-finished Portable
Cahinet to house thisrecelver is also available, Tvice 19 9,
The complete assembly instructions above can also be
subplied separately for 179. 1 .
A complete Kit of Parts to build a Mipiatare “A)N-Dry “
Batiery Eliminator, giving 69 voitd H.T. (approx.) and 1.4
volts L.T. This Fliminator i3 suitable for use with any
Superhet Personal batlery set requiring H.T. and L.T. as
above: 1t {s housed in a light aluminlum case. size 4iin, x
31in. x 1lin.. and can therefore be accommocated in most
makes of personal receivers. Price of Comblete Kit. in-
cluding detailed assembly instruotions and Iayout, £1 17/6.
The Midecet A.C. Malns 3-Valve Recciver circult, as published
in the  Wireless World.” We can sunply all the components
10 build this set. which covers Medium and Leng Waves.
for £4 100 (including complete assembly insttuctions). A
reprint of complete assembly instructions can be supplied
separately for 9d. (including postage). . .-

*  Send 6d. P.O. for aur NEW STOCK LIST, showing many KITS OF PARTS for Sets and Battery Chargers and ** hundreds " of Wireless 5

Components. When ordering blease cover postage and packing.

STERN RADIO LTD., 109 & 115 FLEET S.TR.EE.T. E.CA  cpuimimone aagp . 1 -

i g
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