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LISTEN—IT'S A GOOD SOUND fOB
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: A reallv fin fesign  with
s lasting bigh performance.
R.F. stage on all wavebands.
High fidelity superhet or
T.R.F. performance. at the
turn of the switch. Suitable
for any anplifier.

plus £2 : 6 : 8

10 Gns. faz Q
2 years’ aniee)
Write for cur
illustrated

catalogue

- THE K.
.. AMPLIFIER

This seven-valve amplifier. designed for the lightweight high
fidelity type pick-up. Independent bass and treble controls,
Tetrodes with negative feed-baok ensure negligible distor-
1ion, Price Complete 17 G“S Blueprint separately 2/6

2 years' guarantee)
DEFERRED TERMS AVAILABLE /‘
/ a /4
: a f
42,4;
AMPLIFIERS

Qur equipment can
also be seen and
heard al Webh's
Radio.Soho Street
London.
signal Ghnp. 51,
St. Mary Street.
Bridgwater. Som.;
Ern« st Buchan,
93, Be¥mont St..
Anherdeen, Farmer
and Co.. 83. George
Street. Luton. w.8.

-
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181 Kensington Migh Street, Lendon,

Phene WEStern 3350. |

ﬂgust,

CONDEMSERS
Pre-eminent since

Q900

-~ @

Specified by the leading designers
for Radio,
Electronic Applications

[
USED THROUGHOUT THE FAMOUS

“VIEW MASTER" HOME CONSTRUCTOR
TELEVISION RECEIVER

L

THE TELEGRAPH CONDENSER CO. LTD

RADIO DIVISION: NORTH ACTON, W.3, Tel: ACORN 006

Television and

1950

‘0’ COILPACKS

SUPERHET and T.R.F.

As specified for con-
version of the Type

25 unit of the i The OSMOR " Q" Coilpack
TR'd”%: ti‘"d ‘°2 does not '’ whistle while it
warGme atility| works * but gives you perfect

performance in every way. And
it saves time, money and hcurs
of wasted effort puzzhng over compluated wiring
circuits. Just 5 connections, 5 minutes’ work and the
job is done—and well done !

Send stamp for FREE new circuits, lists of Coils, Ceoil-
packs, Dials and all Radio Components, etc.

* New wavelength scales for Type A dials, 8/- each
OSMOR RADIC PRODUCTS, LTD. (Dept. P7),

RRIDGE VIEW WORNKS, BOROUGH HILL, CROYDON, SURREY
Telephone : CROYDON 1220,

receivers and others.

A new Slﬁper lightweight pickup

l The finesi pickup on the market at l:
\ & competitive price J J
with interchangeable heads
Green Spot for microgroove recordings
Red Spot for modern standard recordings
Yeilow Spot for older standard recordings |

These pickup heads are fitted with an easily
reptaceable armature system complete with a
semi-permanent sapphire. Downward pressure

10-12 grams for standard recordings, and 5-7
grams for microgroove recordings.
Prices: With one Head £4 0 0 plus £1 14 B Purchase Tax
Extra Heads each £2 10 0 plus £1 | 8 Purchase Tax
Spare Armature System with sapphire 14/8 including Tan

oIss eur

Telephone

Hipperholme
6 9169

o PRODUGCGT
A R SUGDEN & (&) ENGINEERS) LTD.

WELL GREEN LA BRIGHOUSE YORKS
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BUILD YOU i owy

MAGNETIC TAPE RECORDER

SRR,

|
|
!

b

T

i
Ideal for Home Amateur School
Societies, in fact, its uses are unlimited. We can
supply  Drawings, Motors, Capstan, Drive
Mechanism, Record Playback Head, Erase Head,
Top and Bottom Plates, Tapes. Amplifier Com-
ponents, or we can supply the Famous Qualtape
Recorder.  Complete Kit at £12 i0s. 0d.

Write for detailed Price Liv.

ELECTRONIC SERVICE HALLAMSHIRE” LTD.

93-95 BUTTON LANE, SHEFFIELD

Dramatic

' v

WOl i

OFF-STRAIGHT EASY-
GRIP HANDLE
PERFECT CONTROL
QUICKER HEAT UP
LOCALISED HEAT
LOW CURRENT
CONSUMPTION
MEINTAINS CORRECT
HEAT
A MODEL FOR EVERY
FURPOSE

Obtainable {rom all leading tool
merchants and factors.  Write for
FREE illustrated technical literature
WOLF ELECTRIC TOOLS LTD.,
HANGER LANE, LONDON, W.5.

PRATTS RBADIO

1070 Harrow Road, London, MN.W.I0

Tel. : L.ADhroke 1731 (NT. Scrubs Lane),
AMPLIFIERS. READY
SE,

MODEL ACIOE (As illns-
trated), 10 watt, 4 valve
unit, neg. feedbhack, separ-
ate mike stage apa scparate
mike and gram inputs,
2 faders and tone control,
Input volts, mike .002 v..
gram .2l v., £8-18-6. (varr.
8- MODEL a
6-valve unit with
Output of 18! watts. Separate mike stage and separate
gram tnputs, 2 faders and tone control. Feedback over o
nput volts, .003 v. mike. .3 v.gram., £13-19-6 (carr. paid)
V10, 6 valve 10 watt unit, spec. as ACIBE, for D.C. A.C. n
£11-11-0 <carr. 5 -). All above are complete with Case and Chon
Handles. Outputs mateh 3. 8 and 15 ohm speakers. MODIL AC4( |
A.C.or U4C, A.C. D.C. 3 valve &-watt amplifier chassis. Output to
3 nhms, £4-19-6 (carr. 2/6).  ACIC, AC10E, ACI8E with tuning unit
attachment. 12 6 extra. MODELL TU1, 3 valve. 3 wave tuning
unit, Superhet. iywheel tuning, £9-5-2. Tax Paid. Stamp lor list.

SPEAKERS. P.M. L/Tr. W.B, 2hin. 15'6 : 5in. 17 8. inla din..
16/8. Truvox 12in. (3 ohm), 37 6. Plessey 5in.. 96 : Sin.. 119 :
10in., 17 6. Rola 6lin. M.E. (700 ohm), 10 -. Goodmans, tin., 16 6,
VALVES. BRAND NEW. GJ5, 6K7. 574, 6J7, 5 9 each. 6X5. 6V6,
6Q7, 5U4, 6FS, 6C5. 3Q5, 6/- each. GK8, 154, 153, [T'L, IRS, 451 69,
VARIABLL CONY 8. Long Shafr. 0005 2gang, 43 3
gang, 6/9 . Solid Dielectric .0003. 3 4 ; .0003. 3 6. Presets SUpt., 4.
COLLNS, LTC, Wearite * P Coi - each. Wearit: MI0CB LF.s
10/6 each. Osmor “ Q” coil pack
TRANSFORMERS. Speaker. Pentods (3V6), 8 11 : Midget 154
334, 3/11. E.HT. (for VCRAT). 2.5 kv.. 4 v., 4 .. 27 6.

CONDENS S. Plessey 164 3248 450v. 49, T.C.C.imfd. 500+ .,
1/8 : 25 mfd., 25 v.. 1'- each. 25 mfd. 12 v., 8d, each. B.l. cardhoard
8 - 500/550, 3.3 ; 8+8.49 ; 8+16, 6 -. Hunt=. 8+8 450 v. or 16+8 -

MISCELLANEOUS,  Octal bas

B7G. BYG, 9. Voltage droppers . 920 ohm or .3 a.. 750 ohm.,

4/8. Ianecord .3 a. 3-way 60 ohm . 4d. Ft. Volume controls

All values, 1ess Sw., 2 9. With Sw. 4 6. Chokes 60 m.a. 20 hy.. 6 6.

0 nua. 10 hy., 106 ; 150 m.a., 14 3. All Gands New and Cnused.
Post Free Over £1. C.W.0. or C.0.D.

Paquinh. 4. amphenn!, 6d.

The Solder
whichis |

recommended ;h-,,,l}“.)" i
i
for the # despedt e G

‘m g

View Master
and other _
Television Kits

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

Obtainable from all leading radio shops.

In case of difficulty writz to:

MULTICORE SOLDERS L7D.

Mellier House, Albemarle Street, London, W.1. REGent 1411
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HUSIC T0vERS!

g REVELATION awaits cvery connoisseur of

7

true fidelity who has not heard his records

produced via the acos G.P.20 NeEw-
TruUE Fidelity Pick-up. Tt assures tonal qualily
and brilliance hitherto associatcd only with labora-
tory instruments. Moreover, this outstanding per-
formance 1s attained WITHOUT RECOURSE TO
EQUALISERS—]just connzct to  vour radiogram
or amplifier. The low needle pressure (14 grms.) of
the permanent sapphire stylus virtually eliminates
record wear. Output } v.at 1,000 ¢/s—3 to 2
times greater than comparable magnetic types;
automatic bass boost 1 negligible needle talk and
motor rumble; unbrcakable, non-hygroscopic
crystal element.

NOW OBTAINABIE WITH INTERCHANGF-
ABLE HEADS FOR STANDARD OR LONG
PLAYING RECORDS. lLong Playing Head gives
in output of lv. at LODO cps. and has a needle
pressure of 7 grams.

AR o I/aa = Y=
@ NEW YRUE
Uhilo FIDELITY PICK-UP

COSMOCORD LIMITED =+« ENFIELD - MIDDX.

@ ' Q@ A ecis4orn

A ELECTRICAL
TS TING

INSERUMENTS

Ragistered Trade porn

A

B W g

Here 1s a micro-
photograph Lty
(o8 Wartts
showing the
stylus after 800
playings of
‘Danse Maca-
bre —the heavi-
est known
recording

This means
much ionger
jife for your
records

A dependably accurate instrument for testing and fault location 1
is indispensable to the amateur who builds or services his own set.

Stocks are now available of these two famous ™ Avo ” Instruments.

If you have any difficulty in obtaining one locally, please send us

the name and address of your nearest Radio Dealer.

D.C. Voltage A.C. Voltage The UNIVERSAL AVOMINOR
€—75 millivolts 0—5 vols as illustre R N . ing-coil inst -
as illustrated) is a highly accurate moving-coil instrument,
=5 wlH 3:7[30 o convanizntly compact. for measuring A.C. and D.C. voltage,
e @ 0-—250 ” D.C. current, and also resistunce : 22 ranges of readings on a
0100, c—_500 3-inch scale. Total resistance 200,000 ohms. )
0250 ., - " Size : 4tins. x 3iins. > 14ins. Complete with leads, inter-
0—522 ., . Newr weight @ 18 oZs, changeable prods and croco-
D.C.C 0 ;;son;san;e dile clips, and instruction
.C. Current —20, ohms o & . . book.
0—2.5 miltiamps gzégg,ggg . Price: £8 :10:0 « .
s 03 megohms , The D.C. AVOMINOR
Y " e .
€—109 " o5 " is a 21-inch moving coil meter providing 14 ranges of readings
©—502 » 1o " G of D.C. voltage. current and resistance up to 600 volts, 120 i
— milliamps. and 3 megohms respectively. Total resistance 1
' o < 5 100.000 ohms. :
-? UdA EaAi'\ .-‘.'EVE.: ;:heir:eft':::e: Size : 4dlins, x 3;in§.’ x 1iins, Cfl;mp](’[(’ as above 0 .
rade ric e et © o= Reg o - .
guarantee of high accuracy and superi- Nert weight & 12} o3s. rice £5:5: \ |
ority of design and craftsmanship. . )
Every naw AvoMinor is guaranteed by Scle Proprietors and Manufacturers :— .
the Manufacturers against the remote AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD, N
pos:ibility oi defeczive materials or Winder Ho use, Douglas Street, London, S.W.I. 'Phone : ViCtoria 3404-9
worlkmanship. . o

www.americanradiohistorv.com


www.americanradiohistory.com

«

August, 1950

PRACTICAL WIRELESS

327

 Practical Wireless

Cditor £.5.cansm

EVERY MONTH.
VOL. XXV1. No. 529 AUGUST, 1959

COMMENTS OF THE MONTH

18th YEAR
OF ISSUE

BY THE EDITOR

Suppressors——No Compulsion

Hil  Postmaster-General,  in a  written
reply to a parliamentary question. states
that he does not propose to take

legislative action to make suppressors com-
pulsory in motor vehicles, This problem has
become more acute as television has developed.,
and it will not be disposed of by a parliamentary
reply.
opinion will force the Government to tuke
action, now that there is a visual reproduction
of the interference as well as an audible one.

The suppression of the ignition system of
motor cars can be carried out for a few shillings.
It is argued on behalf of motorists that it is
unfair to expect them to go to the small expense
of fitting suppressors, and that the problem
should be tackled at the manufacturing cnd.
This presumably could be done. but it would
be far more costly.

In any case. it is not only motor cars which
offend. but many other forms of high-frequency
clectrical apparatus. The industry has heen
pressing for legislation to make suppression
compulsory for a number of yvears. and it is a
pity that the Postmaster-General in his reply
did not give reasons why lhe proposes to
continue to allow it to be voluntary. 1t is of
little use expressing pious hopes that motorists
andothers will fit suppressors. They will only do
so when they find that the interference affects
their own reccivers.

The problem is by no means shelved. and
complaints which at present are confined to
two areas will gradually become nation wide!
The time to make suppression compulsory is
now.

As part of a campaign to overcome the
trouble an unusual film has been prepared by
the B.B.C.. by arrangement with the radio
industry. showing how casy it is to fit any
car with an interference suppressor.

The film. which is now being-televised at
intervals. incorporates the sort of interference
familiar to most viewers—the ** snowstorm
cffect on the picture and the * machine-gun
rattle " on the sound—when an unsuppressed
motor car travels near a television receiving
aerial.  After the fihm's opening announcement
has been submitted to this form of interference,

" the  picture

Sooner or later the weight of public

steadies for a  straightforward
demonstration of two kinds of suppressor and
how to fit them.  One is a simple type. costing
between Is. Gd. and 2s.. which is fitted on the
car distributor head and will stop most forms of
dnterference. With the other type. also shown
in the film, the ignition cable is cut and the
ends serewed into the suppressor, which cannot
be shaken adrift by the vibration of the engine.
The fitting of a suppressor in no way impairs
the efficicney of the engine.

The film ends. as it hegan, with a burst of
interference and a reminder from the announcer
that sparks from your car spoil people’s pleasure.’

TV AERIAL BAN

lJ()CAL authorities in some areas are banning

the ercction of TV aerials. and the industry
through the R.I.C.M.F. and B.R.E.M.A. have
issued a booklet which gives expert advice on
the subject of television aerials. 1t has been
circulated to the surveyors of local authorities:
throughout (ireat Britain and Northern Ireland.
Although the booklet is intended for private
property owners, it is also on sale to the public.
The letter to the surveyors expresses the hope
that the booklet may be useful not only in
advising the council but in dealing with
enquiries from tenants who may have their
own opinions as to the type of installation most
suitable.

The booklet shows the factors which must he
considered  before an  aerial suitable for a
particular building or district can be selected,
It emphasizes that tests must be carried out
on the site before sucl decision ean be made.
A list is given of finns who are providing
testing facilities and who will advise loeal
authorities and property owners on  acrial
installation. Kight types of acrial are classified
and illustrated. It ixonly fair to state. however,
that owners of radio receiving scts are com-
plaining of the interference caused by adjacent
television receivers. Owners of the latter, there-
fore. should make quite certain that they are
not themseives offending in this vespeet before
complaining about interference with their own
reception. F.J. C.
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Broadcast Receiving Licences
HE following statement shows the approximate
numbers of licences izsued during the year
ended April 30th, 1950
Region
London Postal

Nwmber
2,309.000

Home Counties 1,627,000
Midland 1.713,000
North Eastern 1,878,000
North Western .. oo 1,587,000
South Western 1,048,000
Welsh and Border Countiey 722,000
Total England and Wales 10,886,000
Scotland .. 00 o 1,115,000
Northern Ireland 203,000

Grand Total .. .. 12,204,000

The above total includes 363,950 television
licences, of which 221,113 were in the London
Region.

New Third Programme Transmiiling Station

for Sheffield

ON June 6th the 13.1.Cs Third Programme trans-

mitter at -Manor Lane Scheol closed down,

and the service was taken over by a more powerful

transmitter which has been installed in a building

adjoining the Hecley Baths. The new transmitter

har a power of 1 kilowatt and is connected to a

< aerial, one end of which is suspended from

a chimney on the Heeley Batlis. The inereased
power and more efficient aerial

Appoiniment of Head of Engineering Secrelariat

OLLOWING Mr. F. Williams’s appointment as

B.B.C. Superintendent Engineer, Studios,

Mr. J. H. D. Ridley has become Head of the

Engineering Secretariat, a department that deals

mainly with the control of expenditure within the
Engineering Division. .

Mr. Ridley has been engaged on radio work
since the earliest days of broadeasting. From 1920
to 1922 he was with the Marconi Company, and
from 1922 to 1932 with Burndept Wireless, Lid.
After that he joined the Edison Swan Electrie
Company, remaining there until 1938 when he
came to the BB.C. In 1915 he became Assistant
Head of the Engineering Sccretariat.

Mr. Ridley is well known for his einematograph
films of nature subjects. Last yoar he aceoinpanied
Dr. Julian Huxley, F.R.S,, and Mr. James Fisher
on an expedition to Iceland to make films of bird
life for the Television Service.

Customs Use V.HF.
CUSTOMS and Excise, in stepping up their
war against smuggling have ordered new

V.H.¥. R./T. equipment which will enable them tn
operate in much the same way as police patrol
ars.

This equipment was fitted as an experiment on the
Vigilant. It proved a great suecess.

Now it will be installed in the Valiant and the
Vincent.

The Vigilunt earvies two fast launches—one
for tine weather, and another for rough seas.

will give listeners in the Shetticld
district better reception of the
Third Programme. The wave-
fength will remain unchanged at
194 metres.

Amateur Saves 37 Men

AN amateur. listening to the
4 trawler band at 4 aan. re-
cently heard a call for help.

The message <aid that  two
wnknown  <hips  had  been in
eollision and one was <inking.

The listener gave the alario
among  the Dungene-s  fishing
colony and men and women rixhed
to the lifeboat house. Within 15
minutes, the James Cooper Hen-
derson was at =ea.

By six o'clock the crew of 37
of the 3,712-ton Spanizh stramer
Cabo  Espartel, who had taken

to their boats, were rescued by
the Dungeness lifeboat.

A section of the new Ekco showrooms recently opened in Glasgow,
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) - Danish Radio Exhibition
HE Danish State Radio and Denmark’s Radio
Industry are arranging an  exhibitfon in
Copenhagen. from August 1Ith to 20th. to mark
the twenty-fifth anniversary of the State Radio.
The exhibition. which will be under the patronage
of H.M. King Frederik, will include radio and
electrical measuring equipment. radio components,

radio and television apparatus and will demon-

strate working television and music studios, Mot
of the products on show will be of Danish manu-
facture.

The Danish Radio plans to illustrate it~ progress
over the past quarter-century and. at the same

- time. to give visitors an idea of what its future

services will be like, The television studio and the
mu=~ic studio will be built round an auditorium
capable of holding 1,000; during the afternoons
anl evenings, performances will be broadeast from
thesa studios. ’

’ On the Skyline

THF. B.B.C. Outside DBroadcasting Department
arranged an ambitious coverage of the firsg

post-war R.A.¥. Pageant at Faruborough,

There were two major operations in the pageant.
The first, which was broadeast in the Light
Programme on July 7th, reconstructed .an attack,
based on the Amiens Prison raid. in which a
squadron of low-level Mosquitoes breach the prisen
wall.  Arms are dropped to the escaping prisoners
who are then evacuated by helicopter and glider,
Raymond Baxter was in the glider to give listeners
his impression of the scene as his aircraft was
towed in and; later, snatched off the ground by a
Dakota. John Ellison was reporting from one of

- the Mosquitoes and Wynford Vaughan Thomas was

on the ground to describe, amongst other things,
the aerial combat when the fighter cover to this
operation was ongaged by ‘‘enemy ’’ fighters,

The pageant’s second feature, broadcast in the
Light Programme on July 8th, consisted of a
mock attack on the airficld by Mosquito aircraft
bombing from 5,000ft. Charles Gardner was in
one of the Mosquitoes, which was later inter-
cepted by a squadron of Meteors taking off at
high speed from the airfield. Raymond Baxter
was in a Meteor and Wynford Vaughan Thowmas
again reported from the ground.

All three airborne commentators have served
in the R.AF. John Elison was a pilot before the
war : Charles Gardner flew with Coastal Command
and Raymond Baxter was a fighter pilot. Wynford
Vaughan Thomas of Anzio fame has been co-opted
into this ex-gerviee team,

New Radio Control
A NEW form of radio control was recently
demonstrated at Portsmouth. A high-speed
sea-going launch, designed as a bombing target
for the R.,A.F., was put through cormplicated
evolutions up to a distance of eight miles by means
of a control which operates by musical tones. It iy

" claimed by the inventor, Mr. F. Parfitt, that this

e

tyvpe of equipment which has only five buttons can
give complete control and cannot be jammed.
The launch, incidentally, is armour plated and
unsinkable.

Suppression of EH.T. Radiation Interference
\VITH the extension of television transmission to
the Midlands area last December, the problem
of interference to normal radio reception by tele-
vision receivers reached major proportions.
Although the trouble originates in the line time
base cireuit, the associated circuits also radiate,
including in a number of cases the wall coating of
the C.R.T. itself. 1t soon became apparent that

A “ wired > chassis.

miniature recetver in which wiring, resistors, etc.,

are all chemically printed with oxide silver paint
on ceramic,

The main part of the American

sereens around individual components were not
effective, and the only satisfuctory method found
was a =creen around the whole receiver.

T the course of the investigation into this
problem Messrs, Acheson Colloids Limited were
approached and a special product was developed
for the purpose.

The product in question. ““dag ™ Dispersion 479,
is a quick-drying water-based paint designed to be
brushed on the inside of the cabinet. Tests show
that a radio receiver will operate satisfactorily, even
on the long-wave band. only a few feet away from
a treated television set.

Those interested are asked to write for further
technical information regarding the use of Dis-
persion 479 to Messrs, Acheson Colloids Limited,
18, Yall Mall, London. S.W.1,

Grounds for Divorce

LISTENING on his own frequency on his car

radio receiver whilst travelling home recently,
an American heard his wife talking over his trans-
mitter to another amateur. As a result of what
he overheard he has filed a petition for divorce,
citing the other amateur.
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Phase-shi ft Audio Oscillator

A Useful ‘Wide-range Instrument Built from “Junk-box ™ Spares
By J.-C. FLIND

frequencies from about 40 cycles per

second right up to and beyond the limits
of audibility. 1t gives a generous output, in the
region of three volts peak, and this remains remark-
ably high over the full range of frequencies.

The stability of frequency is excellent, and over
the range quoted the wave-form produced is good
enough for most purposes, but if some measure of
distortion can be tolerated a little adjustment of
the preset controls (VR3 and VR4) will further
extend the lower limit down to about 20 c/s.

The instrument works entirely from batteries, so
that the bugbear of mains hum is avoided, and as
radio-frequencies are not employed and the circuit
includes no inductors, there is no need for screening.
Nearly all the components comprised in the brief
list of parts are standard items, and, together with
the two valves, which are general-purpose two-volt
triodes, they will be found in almost every amateur’s
collection of discarded spare parts.

From the circuit diagram, Fig. 1, it will be seen
that V2 is driven by V1 through a conventional
R/C coupling, and that negative feedback is applied
from the anode of V2, via the blocking capacitor C3
and the potentiometer formed by VR3 and VR4
(VR4 is the catliodo bias resistor, common to both
valves) to the point marked (B), the cathode of V1.
Simultaneously, positive feedback is applied to the
point marked (C), the grid of V1. this time throngh
the potential dividing network VR1-Cl and VR 2-C2.

The conditions required for the maintenance of
oscillation are (a) that the
positive feedback at (C) Sw/
should excced the negative
feedback at (B), and (b)

THIS simple oscillator covers, in three steps,

{LIST OF COMPONENTS!

that the voltages which appear at these two
points should be in phase with one another. A=
regards the first requirement (a), it will have beeu
noted that VR3 and VR4 are variable, and onve
the optimum setting for VR4, which sets the crid
bias voltage, has bcen determined, VR3 can be
adjusted in its turn to decrease the negative ferdback
to the point where oscillation commences,  When
we consider (b), however, the position becomes more
complicated. Both the points (3) and (€) are fod
from the point marked (A), which is common to
both positive and negative feedback ecircuits:

(13) is in a purely resistive arm, so that at all fre. -

quencies of oscillation it will be exactly in step with
the point (A). The positive feedback point (€).
however, lies on an arm containing hoth resistance
and eapacity, which in the ‘ upper” part are in
series, while in the ‘lower ” section they are
arranged in parallel. It can be shown mathematically
that for any given set of values for VR1, VR2, €1
and C2 the points (A) and (C) will be in phase at
only one frequency. Accordingly, by making these
values variable, the frequency at which the circuit
as a whole will oscillate can be fixed.

Obviously, if the degree of positive feedback
obtairing at the point (C) is not to be unduly dis-
turbed, the upper and lower sections of the potentio-
meter VR1I-CI—VR2-C2 must be varied simul-
taneously : the most economical and convenient way
of arranging this, while giving adequate range
coyerage, is to provide for Cl and €2 cach to consist
of three capacitors, sclected by means of a two-pole

VR,
IM0

: Resistors : .
i 2 x 5,000 ohms.

2 x 50,000 ohms.

1 x 25,000 ohms.

1 x 500,000 ohms.

: Capacitors :

<0/ +001 ~000/F
<

vaire n e e

Cuiput

l

{2 x.0001 xF.

:2X 001 «F.

12 x .01 pF.

2 x .1 uF.

1 x .5uF.

Variables :

1 x double—1 megohm.
1 x 2,000 ohms.

1 x 100,000 ohms.
Switches : .

One 3-way 2-pole Yaxley.
One single-pole on-off.
Valves

_.l
{1~
-

VRS
V0O

t—o

Resist

7o Suit

Filamerit
Vorrs

HT =

Two general-purpose two-volt ’ -
triodes. . O/ *00/ *OO00/uF

i L —_—
Terminals, control knobs, re- c
sistance wire, systoflex, etc. ; . é

5o 5
SRSy HP et s

Fig. 1.—Circuit Diagram.
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three-way Yaxley switch, while VR1 and VR2 are
continuously variable resistors, ganged or geared
together. (It so happens that at the time of writing
a very suitable component, consisting of a pair of
1-megohm carbon potentiometers, mounted on a
common spindle, is offered at 2s. 6d. by Radio
Clearance, Ltd., of Tottenham Court Road, London,

Ww.1)

Ranges

external leads it malkes it a simple matter to keep
the L.T. and H.T. supplies separate—it will have
been noted from the circuit diagram that I.T. and
L.T. negative poles are not directly connected to
one another.

If a pair of 1.4 volt miniature valves should be
to hand. a very neat “self-contained instrument
could be made up. with both batteries ingside the

. case : the modern small layer-type H.T. batteries

would be suitable, as even with the older 2-volt

The values chosen for C1 and C2 will depend to

some extent on the characteristics and condition of
the valves employed : in the author’s instrurnent
values of .01, .001 and .0001 4F provided ranges
running respectively from 40-300, 200-2,000 and

1,500-25,000 cycles per second.

The oscillator is intended to feed into a relatively
high impedance, such as the grid circuit of an
amplifier. and the purpose of the 25,000 olins
resistor placed across the output terminaly is to
minimise the effect which the varyving input im-
pedances of different amplifiers might have on the
If required, however. the instrument
will give a good account of itself in conjunction
with an ordinary pair of headphones. preferably in
series with a resistor of, say, 50,000 ohms.
of course,
combined with an amplifier and built-in speaker
to provide a complete wnit, but to ensure freedom
from back-coupling the amplifier shoukl have two
stages, the first giving low gain but acting as a

calibration.

oscillator described could,

! . * buffer.”

In the prototype instrument as described space
has been found for a No. 800 cyvele lamp battery
which supplies current for the valve filaments—of
course, through a short length of resistance wire

The

easily be

5 bowimd

Py

_— =Ry

AT -

which takes care of the surplus 0.8 volts given by

the battery.

This self-contained T1..T.

battery is

doubly convenient, as besides saving one pair of

Fig. 3.—Wiring Diagram.
=3 (=

| i

T
i | Output
D~ O

4“2%'1

e

—_~

o~

&’{\'«: Y

3

I / .
I Sw. ! J
fHr- ‘ i
[ J * ;
| Sw. 2
H.T+
Fig. 2.—Panel Layour.

s r\;,,\c

valvea the anode current conswmption does not
cexceed 3 milliamperes,

Constructional Notes )

Layout is not at all critical, but a< high values of
resistance are employed in the control circuits some
care should be taken to waintain a high standard,
of insulation and to avoid leakages. Tt will be.
found advantageouz to bond the metal cases of
VR1 and VIR2 to the *‘ earth ” linc.

The original model was built up in a ‘wooden bhox,
73in. X 53in. X 23in. deep, whose plywood bottom
provided the panel. A partition of {in. thick wood;
makes one wall of the battery compartment and
serves, at the same time. to carry the valves
mounted in old-fashioned baseboard-type holders :
it will be found that if the valves are positioned
well away from the panel, there will be roomn
underneath them - for the two variable resistors
VR3 and VR4. The scale fixed to the panel can
consist of a piece of thin, white card or ivorine, and
should be marked to show the three pasitions of the
selector switch SW1. The scale traversed by the
cursor fitted to the fine-frequency control knoh
operating VR1 and VR2 can conveniently take the
form of three concentric circles, and the cursor
itself can be a piece of thick celluloid fastened with
cement to the underside of a skirted-type knob and
scribed with a hairline. This ensures that the whole
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7
of each of the three scales is always visible. There
are no scale markings for the controls VR3 and
VR4, as these will not often need to be touched :
the spindles, which protrude through the panel,
are cut off short and slotted for adjustment with a
screwdriver.

Brass contact pieces for the battery are bent to
shape and screwed to the partition. It will be
found that with the battery in position there is a
spare spaco of about 2in. X 11in., and this is used to
hounse the on-off switch and the resistance wire in
cireuit with the valve filaments, which is threaded
through a short length of * systoflex.” The sockets
for the two leads to the H.T. battery are alo
brought in here, and in the original model, in order
to leave more room for the ¢ control’” components,
the anode resistors and the components forming
the coupling between the valves have all been kept
on the battery side of the partition. The anode
resistors, by the way, have been kept to the low
figure of 5,000 ohms in order to minimise the risk
of distortion; even so, the output is quite high
enough for most requirements.

Now with regard to the two sets of capacitors
forming C1 and (2. These should, of course, bo
good quality components, preferably mica types,
and it is suggested that for convenience the switch-
and-capacitor asserably should bo ** prefabricated.”
That is to say, the six capacitors should be soldered
to the appropriate tags of the switch and finished

off with four flying leads, for connection to VRI, .

R1/R2, VR3 and H.T. negative respectively, and that
only then should the switch be fixed in position on
the panel. The six capacitors have been omitted
from the wiring diagram (Fig. 3) in order to avoid
confusion.

Operation

When the instrument has been completed, connect
the output terminals to an oscilloscope or a suitable
amplifier, plug in to an H.T. battery giving about
100 volts, and switch on. Set SW1 to the middle
range and the control of VR1 and VR2 to about
the centre of the scale. A little manipulation of
VI3 and VR4 should very soon produce a strong
“signal 7 at about 400 efs.; the fine-frequency
control should then be operated to make sure that
connections have been made the right way round;
it may bhe necessary to reverse some of the leads.

VR4 should next be adjusted for maximum
output and, following this, VR3 should bhe turned
back until oscillation ceases, after which it should
again be advanced until the noto is heard again.
Tt will be found that if this setting is kept to the
minimum, the wave-form is improved. Before
deciding on the final setting for V3, make suve that
oscillation is maintained on all ranges, as inadeuate
feedhack will cause the oscillations to collapse at
the lowest frequencies.

Accurate calibration really clemands the use of
an oscilloscope but, with care, a good deal can be
done by aural comparison with another calibrated
source (or even a piano), relying on the ear to detect
the unwanted harmonies which indicate a marked
departure from the basic sinusoidal wave-form.

This little oscillator will be found invaluable in
checking the performance of amplifiers and speakers,
and the -effect of insertion of various forms of
filters and tone-controls. It will also provide a
means of tracking down those mysterious buzses
and reverberations which so often spoil the per-
formance of powerful high-fidelity equipment when
used in ordinary living-rooms.

VHF. Constant Impedance

Attenuators

YHE problems of variable attenuator design
: I for accurate V.H.F. measurements have
been a subject of scientific research since
the beginning of the high-frequency era in com-
munications. The familiar techniques employed
in designing constant impedance attenuators for
use in voice-frequency and carrier-frequency ranges
have so far failed to afford the xame degree of
precision when’ applied to the V.H.F. range. In
this range, unavoidable wiring and resistor react-
ances coupled with mutual impedances within the
attenuator hecome significant and cause a marked
deterioration in performance.

First in the field to mect what has in some
quarters become an urgent need for a medium-
priced, constant impedance, variable, V.H.F.
attenuator in the range up to 50 Me/s. is Standard
Telephones and Cables, Limited. These attenuators
set a new standard of performance in the V.H.F
range. Two models for use in 75-olun circuits are
available. One model, variable in 1 dbh. steps,
gives & maximum insertion loss of 9 db. The other,
variable in, 10 db. steps, provides a maximum
insertion loss of 90 db. Both models can be used
in’ tandem and will handle up to } watt input.
They are ready for building into customers’ own
equipment.’

Of practical importance and interest to laboratory

enginecers and others engaged in making accurate
measurements, is the information that the maximmn
deviation from nominal loss at D.C. does not
exceed £ 0.05 db. for any setting on the 0-9 db.
model. On the 0-90 db. model, the insertion lows
error does not exceed - 0.06 db. for the 10 dbh.
setting, rising linearly to a value not exceeding
+0.3 db. for the 90 db. setting.

In keeping with this accuracy of adjustment, the
high-frequency performance is quite remarkable.
The total insertion loss crror at 50 Me/s. (inclusive
of D.C\. crrors as above) will not exceed £ 0.05 db.
for the 1 db. setting, rising linearly to a value not
exceeding 0.15 db. for the 9 db. setting. On’the
0-90 db. model, the total insertion loss crror at
50 Mec/s. (inclusive of 1).C. errors) docs not exceed
- 0.1 db. per step. The above sertion loss errors
are, in all instances, relative to zero db. setting.

Individual ealibration charts for the frequencies
up to 100 Me/s. for the 0-9 db. model and 60 Mc/s
for the 0-9 db. model can be supplied.

TWO NEW EDITIONS

“PRACTICAL WIRELESS” CIRCUITS
15th Edition

WIRELESS COILS, CHOKES & TRANSFORMERS
8th Edition
6/~ or 6/6 by Post from
GEORGE NEWNES, LTD., Tower House,
Southampton Street, Strand, London, W.C.2,
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Negative

Feed-back

Some More Details of a Modern Circuit Arrangement

By ERIC

O many amateurs there is something slightly
sinister about negative feed-back—an air of
mystery that savours more of the black

arts than the down-to-earth business of radio
circuitry. For instance, the valve manual mnay give
" the A.C. resistance of a valve as being X ohms. but
put it in a circuit with negative feed-back and, as
the amateur has read, the Ra may appear to bo
much higher, say Y ohms ; or to add to his bewilder-
ment he may have read somewhere that negative
feed-back makes the Ra much lower, say Z ohms.

LOWDON

appearing between grid and cathode, and Vo the
volts output. .

In this article the D.C. components in the circuit
are ignored, and we are dealing only with A.C., -
signal currents and voltages. Since Cl and C2 will
form short circuits to A.C. (assuming negligible
reactance) the eircuit can be redrawn as shown in
I'ig. 1b. It will now be seen that so far as the output
is concerned. RL is effectively in parallel with the -
valve, and the effective grid-cathode signal input is
the same as Vi.

But there is still one component that is quite
invisible, and that is Ra. the A.C\. resistance of the

valve. In order to complete the
picture, then, we can replace the

O

valve with a generator and series
resistance Ra ; this is shown in
Fig. lc. Thus we have evolved a
circuit that is equivalent in every
way to that in Fig. la. so far as
signal voltages and currents are con-
cerned.  Note : it is usual when
employing this artifice to label the
I3 gencrator output-voltage as ;Vg,
that is. thie amplification factor of
the valve multiplied by the grid-
cathode input volts ; for the purpose

(6)

(a

Fig. 1.—Diagrams illustrating the evolution of the equivalent circuir.

It seems that the valve manuals can’t be belicved
any more; the Ra of a valve with negative feed-
back may be X ohms, Y ohms. Z olims or anything
vou like ; in fact, it can be X, Y, and Z ohms at the
same time.

Does the Ra really jump about in this mysterious
fashion ? If so how does negative feed-back operate
on the valve ? Before we go further, here is a clue ;
there are two kinds of feed-back (negative is under
stood from now on), current feed-back and voltage
feed-bacl. One causes the Ra to increasc—or 8o it
seems—and the other causes an apparent decrease ;
perhaps this makes things seem a little more reason-
able. TIncidentally, neither of these two types feed
back eurrent, they both feed back voltage—licre
we go again ! .

In actual fact, this question of variable Ra and
its effect on the cireuit is not difficult provided you
look at it in the right way. To answer it we have
to consider the relationship between the load
resistance IRL and Ra.

Amplifier without Feed-back

To begin, then, let us consider a simple amplifier
circuit without feed-back as shown in Fig. la,
where RL ig the anode load resistance, Re¢ the
cathode biag resistance, Cl the cathode bypass
capacitance, and C2 all the capacitance that usually
appears between the HT end of RL and carth—
decoupling, smoothing, and stray capacitance, ete. ;
Vi is the input signal volts, Vg the signal volts

of this article it will be more con-
venient to call it E as has been
done in the diagram.

We have, then. a generator sup-
plying E volts and driving a current
of E/Ra4-R amps (ohms law) round tiie circuit. Tt
will be immediately obvious that if Ra and E are
constant, then a given variation of RI. will cause the
current in the circuit to vary by an amount depend-
ent on the relative values of Ra and RL. 1If Ra is
very large compared with RL then even a large
variation of RL will have only a small effect on
the current: on the other hand, if a is small
relative to RL then a large variation in L will
cause a big variation in current.

The effeet on the voltage developed across RL iy

( c-)

(6)

Fig. 2,—Simple amplifier and modification to
introduce N.F.B.
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no less obvious. Tn the first case, that of the high
Ra, the cwrent variation is small and therefore
tho change in voltage across RL will be nearly
proportional to the chango in its resistance ; if,
for instance, the resistance of RL is halved so also
will the voltage across it be nearly halved. In the
second case, where Ra is very low compared with
RL, change in the resistance of RL will result in
a current variation very nearly proportional to the
change in resistance ; that is to say, if RL s halved
the current will be nearly doubled and the voltage
across the resistance will be maintained more
closely to its original value.

A few figures will illustrate this : Suppose that T
is 100, 20,000 ohms for Ra, and 5,000 ohms for R1,
then,

I=E/Rat+R

= 100/20,000 3,000 =100/25,000=.004 «np.
and the volts developed aeross RL, eall it Vo, will
be,

Vo=T X R=.004x5,000=20 volts.
If RI. is now halved tho circuit current beconies
.0044 amp. and the volts drop across the new value
of RL is 11 volts. )

Now suppose 1a to be small compared with RI.,

_thus: E equals 100 volts, Ra equals 1,000 ohms,
and RL equals 5,000 olms. Calculating in the
same way as above we have .0167 for the current
and 83 volts across RL. When RL is halved, the
current becomes 0285 amp. and the volts drop
across RL 1s 71 volts.

It is seen, then, that the effect of a comparatively
high Ra is to cause a large variation'in cutput volts
with change in RL, and a comparat ively low Ra
tends to maintain the output volts with change in
RL. Armed with this knowledge we can now give
our attention to negative feed-back.

Current Feed-back

In Fig. 2¢, we again have our simple amplifier
circuit in which the input volts are applied between
grid and earth, but since CI presents a short circuit
to A.C. the input is effectively between grid and
cathode. Now look at Fig. 2b. .

Here the bypass condenser has been removed,
and this simple alteration makes a remarkable
difference to the working of the circuit. The input
signal Vi is no longer applied directly between grid
and cathode, but is in series with the cathode voltage
Ve and in opposition to it. The effective grid-
cathode voltage is therefore Vi—Ve. (Don't forget
that we are concerned only witl signal voltages ;
D.C. voltage conditions are being ignored.)

A little thought will show that this is so, for if the
“grid is moving in a positive direction with respect
fo earth, then the current through the valve must
bho increasing and the cathode must also be moving
positively. H we assume that the grid has moved
5 volts positive and the eathode 2 volts positive,
then the grid has moved 3 voits more positive than
has the cathode.

Since the valve is only interested in the volts
which appear directly between its grid and cathode,
it will be obvious that only three volts of the five
volts input are effective in producing an output.
The other two volts are employed in neutralising
tho two volts. increase across Re.

This is negative feed-back and since Ve depends
on the current through RL it ix called current
feed-back.

The first mest noticeable cffect of current feed-
back, then, is to reduce the output for a given
input, but as this can hardly be classed as an
advantage there must he somne other reason for
its adoption in amplifiers. I actual fact, it not
only reduces the gain of tho circuit but also reduces
the harmonie distortion generated within

the:

valve in the same ratio, and this is, of course, &

decided asset.

However, don’t let this fact encourage you to.

nip the bypass capacitor out of your amnplifier

output stage, for as we shall see in a moment, |

current feed-back is particularly unsuitable for this
part of the circuit.

Current Feed-back and Ra

Turning again to Fig. 2b, let us suppose that the

valve has a fairly low Ra compared with RL.
Jf RL is now reduced to, say, half it’s original value,
then the signal current in the valve and therefure
through RL and Re will increase, and the feed-bark
voltage Ve must also increase because the voltage
drop across Re will be greater. The effective grid
cathode volts Vi— Ve will thus decrease giving rice
to a decrease in output current which tends to
balance out the original current rise due to the
gmaller value of RL. The eurrent is therefore
maintained at somewhere near it’s original value,
but since RL has been reduced by half so then will
the output volts he reduced proportionately. This
as we saw earlier in the article (Fig. le), is exactly
what happens in a non-feed-back circuit where the
valve has a very high Ra compared to RL.

1n this case then current feed-back has effectively
converted our low Ra into-a high Ra so far as
change in anode load is concerned. As any high-
quality enthusiast will tell you, this is far from the
ideal state of affairs required in an output stage

where the load is a loudspeaker whose impedance’

varies with frequency. If the Ra of the output
valve is high then the output will vary with fre-
quency and result in distortion.
reason why the Ra should be low is that since the
reproducer is effectively in parallel with the valve,
a low Ra will assist in damping out unwanted
natural resonances in the speaker. ;

For these reasons current feed-back is never used
in the output stage of an amplifier, though it may
tind important uses in other parts of the cireuit.

Voltage Feed-back and Ra .

Turn now to Fig. 3. This will be recognised as
the simple amplifier of Fig. 2a with the addition of a
potential divider consisting of RI and R2 connected
between anode and earth-—for the moment assume
that the reactance of Cl is negligible—and the
portion of the output voltage, Va developed across
R2, is connected in series with the input voltage Vi.

This is an example of voltage feod-back, so called
beeause Va is proportional to the output voltage
across RLand not, as in the case of current feed-back,
to the output current flowing in Rl.

As before, the effective grid-cathode input voltage

is the difference between the input volts and the
feed-back volts—that is Vi—Va.

Another important -

]

I

In this case, |-

however, change in RL has an entirely different j,

effect on the apparent Ra of the valve.
(To be continued)
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The Saucepan Special |

I CERTAINLY rabbed iny eyes the other day when

there dropped on to my desk a boolklet ixsued
by the Director of Tuformation of Lusaka. Norther,
Rhodesia entitled *“ Report on the Saucepan
Special,” which is described as the Poor Man's
Radio for Rural Populations. The report has been
written at the request of the Director of Information
Services of the Colonial Office because the success
of the cheap wireless set for Africans in Central
< Africa will be an imnportant fuctor in decisions whirh
have yet to be made in other colonies on the estab-
lishment of broadecasting organisations.

The Saucepan Special. a receiver of British manu-
facture, has been enormously successful in Africa.
It has been hought in considerable numbers and it
is alrcady having the effect upon Africans that it
was meant to have, as an instrument of mass
cducation. The Sancepan Radio is a simple, but
eflicient, short-wave receiver operated by an

e,

The “ Saucepan® Special.

exboernal dry battery of 90 volts H,T. and 14 volt
L.T.,, giving 300 hours’ service.

The cabinet of the receiver is in effect a large
aluminium saucepsn (without handle) of 9in.
diameter with a back plate attached by screws and
sealed, and a gauze-covered opening at the front
of din, diameter. At this opening is the combined

T ep ey nr

e

bt el

e
e

o
(- it

vt g
i, e S0 B,

on-off switch and volume control and below it the
“two-speed tuning control and tuning dial. There jg
no tone control or other refinement. The set stands
on black bakelite knobs, the tuning dial is white ;
the appearance of the receiver is more attractive
than one would imagine. It is painted blue since
research in the various colonies in Africa revealed
the fact that one tribe or another had some kind
of superstition about almost evervy other colour,
The back plate is tight fitting and the three holos
in it are gauze-covered, so that the set js entirely
insect proof. It is alxo tropically finished throughout.
The receiver is a formal (though simplified) four-
-alve superhet type. Its range is from 25 to 90
metres.  The aerial and earth wires are attachod
to the set, and it is important that the carth sytem
should be used with this receiver. Before the sets
arc distributed a small copper plate is soldered on
to the earth wire which should be buried about
Oin. in the ground. )

The receiver and the battery, which is about
8iu. by 3in. by 5iin., each weigh just over 7lhs,

The aerial wire supplied could with advantago
be lengthened.

I understand that the manufacturer is working
on a very low margin of profit, relying upon large
sales.  The government "had agreed to suspend
customs on all radios of not more than £4 f.o.h.
UK. value. At present there is no system of wire-
less licences in Africa! 1 must examine one of
these receivers.

Radio Book Reviews

WHY is it that the B.B.C. seldom. if ever,

review technical hooks ¢ There are as many,
if not more, readers of technical hooks to-day than
there are of fiction and biography. Five years of
war compelled most people to acquire technical
knowledge in a wide range of subjects, and the
technical book industry in this country has ex-
panded enormously in consequence,  One would
imagine from the radio book review feature that
no one in this country read anything of a technical
nature.  The newspapers are also remiss in this
respect. The B.B.C. and the newspapers are
ignoring a feature which would have a very popular
appeal. Technical hooks are expensive to produce,
and at a time when the spread of technical education
is a matter of national concern, I chould have
thought the B.B.C. would have been the first to
draw attention to important technical works, 1
know that the B.B.C. boys read this feature. so
perhaps I am making a suggestion which they
will adopt.  Obviously the books would have to be
reviewed by a person with technical and scientific,
as distinet from literary qualifications. The view
seems to be at present that unless the book is a
simple one. telling you how to ride a bicycle or
paper a wall without dabbing it here and dabbing it
there it is of no interest to the public.
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For the Experimenter—2
More Experiments in Electromagnetic Induction

rectilication will take place around the bend

of the characteristic—where the curvature is
large, and varying. In this region, it will be far
from true to say, *‘Io is directly proportional to
¥g.”” The rectification will be ** out of proportion,”
or non-linear, causing much distortion i the shape
of each half-wave of anode current.

If the experiment is carefully carried out, the
effect at the bend will be shown by slow, and
unequal increments in the meter readings for given
changes in volume control settings. When the
amplitude of Eg is sufiicient to take the peak
considerably into the straight part of the character-
istie, i.e., much above the bend, Io will become
nearly directly proportional to the signal input :
an important requirement of distortionless detec-
tion,

Q T first, when the signal-amplitude is small,

Valve Voltmeters ; *‘ Radio Controls

The fact that we do get a D.C. component from
a rectifier suggests construction of numerous useful
pieces of apparatus.

The milliammeter will be an accurate tuning-
indicator if the received signal is strong enough
to give a readable indication—or previous H.F.
stages make it strong enough. Thus a tuning
'condenser may be calibrated in wavelengths or
‘frequencies, making a ** Wwavemeter.”

' Plotting calibration curves for condensers (when
,used with variolis coils) will be a useful series of
,experiments in themselves, Broadcast frequencies
lare exact within very close limits for this purpose.
/The actual shape of graph connecting wavelengths

" AF Output

T Mooulated
Carrier Is
Applied

Ve things—switch-on

(or frequencies) with dial settings will depend
on the " law ”’ of a given condenser—which provides
another line for investigation.

One important advantage of the ‘lower anode
bend ” type of detector over all others is the
extremely high impedance of the valve grid cathode
circuit—edquivalent to an open-circuit or ** infinite
impedance * at low frequencies. This is especially
advantageous in valve voltmeters which may bhe
used to show high-frequency voltages existing
across other high-impedance R.F. circuits where any
appreciable shunting effects would be serious.

Our anode-bend rectifier is in effect a *‘ valve
voltmeter.” An ** Eg,” of 50 c/s or even 5 Me/s.
frequency is made to give a readable indication
on a D.C. moving coil instrument. If we have
accurate means of measuring the R.M.S. voltages
applied at 50 ¢/s., a calibration curve may be drawn
connecting milliamp readings with R.M.S. volts,
and this will remain reasonably correct up to fairly
high radio-frequencies.

The ** law ” of a valve voltmeter (as shown inthe
calibration curve) will depend whether it is worked
over a linear or non-linear part of the characteristic.
Once calibrated, of course, the same valve, the same
bias, H.T., and filament voltages must be employed
as in calibrating. '

If a fairly sensitive relay is substituted for the
milliamneter, we have possibilities for fascinating
experiments in * radio control.”” Extremely weak
signals from a transmitter thousands of miles
away (or stronger ones from a local oscillator)
could first be amplificd by the H.F. stages of a
receiver, and applied to grid-cathode of the

detector stage. The relay would

close under the action of the

resulting ‘“ To,”” and could be
-~ arranged to Initiate all sorts of
lights, ring
bells or buzzers, control models,
ete. etc.

Signal Detection
A next step should be to study
n what is taking place in the
J detector when receiving & modu-
——- lated H.F. carrier.
A The emphasis we have put on
the *“D.C. component’ (Io)

2v. Or 4v. Winding

Giving 50 cycles
__"Signal Input” (=£g)

From Mains Transt mr

Fig. §5.—Demonstrating “ Anode Bend » Detection with a Millianmeter.

clear. Instead of remaining at

a fixed value, To will start

“gwinging > up and down at

audio-frequency as illustrated in

{(b) Fig. 6. This is because the

amplitude of each rectified

“pulse” of anode current’ is

different,” Fig. 6b, hence so will
the successive average values.

Yet, if the rectification is

“linear,”” a milliammeter will

continue to register the steady lo.

T +Eg should make the matter perfectly
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A moving coil D.C. instrument cannot follow A.C.
changes : it always stops at the * mean value,”
and if the current swings equally on both sides
of fo. the latter remains a constant  mean.”
But if there is any non-linearity. it is possible—
to mention one case—that Io will increase more
at the crest of the inodulation than it decreases
-at the trough, in which case there will be an average
increase in To—the D.C. component rises from Io
to To’, say, the offcct being to give a sharp upward
 kick,” in the milliamineter at modulation peaks.
With linear detection another fact may be
gleancd from this. If we make sure of the D.C.
component for any purpose—A.V.(\. let us say—
we shall have a current (or the resulting voltage

Varying g, c .
component or 4F

|-

(3) Moduiated HE (b) Arter Rectification

Fig. 6.—Rectification of a modulated signal. The

D.C. component will now be varying at the frequency
of the amplitude modulation.

developed across resistances) which depends only
on the carrier amplitude, ie.. is independent of the
modulation—a fact, of course, which can be ohserved
in ordinary tuning indicators. or in A.V.C. (it
would be a poor thing if A.V.C. bias varied with
modulation).

Studying Mathematical “ Laws”

We have already touched upen experimental
studies of ‘“ quantities,”” with reference to valves,
detection, valve voltmeters, and simple calibra-
tions.

One difficulty here will he measuring equipment,
though much can be done in improvising or inaking
up permanently items such as valve voltieters,
rectifier instruments, frequency-measuring devices,
fow-frequeney bridges, ete. The hobby will tend
to become costly when developed along these lines,
but many may think it well worth while.

Let us start with a job which calls for nothing
more than a few coils, a condenser, and an ordinary
or improvised receiver, a study of some of the
“laws T conneeting  frequencies or  wavelengths
with inductance and capacitance values.

The ** tuning-point ™ or resonant wavelength of
an LC-circuit is given by :

Wavelength (Metres) =18854/1C,

where, L =nH.
¢ =ul.,

or,
160

Ifrequency, f{lc/s) = \/T L approx,

If we omit the constants we may write :
Wavelength 7 o 4/1.C
Frequency £ o 1/4/LC.

the sign o signifying *is proportional to,” or
* varies as.”’

The important thing to note is that Wavelength
(or Wavelength range) varies as the square root of the
tuning capacitance ; the Frequency varies inversely,
as the square root. The same is true of L if C is
kept constant, co B

Note: Tt is not correet to say, varies as the
*“square " of the tuning capacitance. Transposing
the expression gives

C a 7,
or o 1/£2, or (1/f)%

Take a practical question. What range of wave-
lengths can be tuned by a variable condenser of
H00 yeF. minimum capacitance ?

You will know, of course, from the tuning dial
of a M.W. recciver that the range is, roughly, 200m.-
600m.—a ratio of about 3/1. :

But the ratio, 500pu1°./50 yp. is 10/1. or, as a
niore convenient figure, let us say 9/1. When the
condenser vanes are “all in,” the capacitance is
nine times the minimuni. with the vanes * all out.”
Yet the wavelength range is only 3/1. In other
words,

Tuning range in metres = y/Capacitance Range.

=4/9/1=3/1.

Consider another question. If with. a given coil,
200 upF is required to tune to 1,000 ke/s, what
\';Llue condenser will be neeessary to tunc to 1,200
k/es ?

The frequency ratio=1,200/1,000=1.2/1.

Capacitance o (1/f)2, or inversely as (1.2/1)=
1.44/1. Therefore, since a smaller C'is requirerd for
tuning to 1.200 ke/s.,

C=200 1yt /144, 0r 200 1 ¥ - 144 =139 g1/ ¥,

As a preliminary cexperiment to check these
fundamental proportions, suppose yvou have chosen
a coil which should tune from 200m. to 600m.
with a variable condenser of about 9/1 capacitance
ratio. You make up some sort of receiver or insert
this LC-circuit across acrial and earth of an oxisting
receiver.

You find the tuning range is not 3/1, but somo-
thing like 2/1. Perhaps you can tune-down to
200m. (depending on the coil used), but you
cannot go higher than 400m. What accounts for
this 7 Knowing the condenser values, how could
you caleulate the approximate value of the quantity
involverl 7 What is the remedy ?

Book Received
" WILLIAMSON AMPLIFIER.” Collection of articles on
‘“ Design for a High-quality Amplifier,”” by D. T. N. Williamson,
formerly of the M. 0. Valve Company, now with Ferranti Research
Laboratories. Published April 20th, 1950, at 3s. 6d. (postage 2d.),
for ** Wireless World,” by lliffe and Sons, Ltd. Size 9%in. x 7]in.
Thirty-six pages and 31 illustrations,

This 15-watt amplifier has gained world-wide recognition
among guality-reproduction enthusiasts for its remarkably low
harmonic and intermodulation distortion. The response curve
is flat within 1 db. up to 10 ke/<.  Direet coupling in the first
stage helps to reduce phase shift, which is negligible over the
range 10 ¢/3-20 Kefs,

Input for the main amplifier is 1.9 v, peak, With a simple
recorid-compensated pre-mnplifier it is 18 mV.; 1.3 mV for use
with microphones and under 1 mV with a high-gain pre-amplifier.,

The hooklet. gives full details not only of the basic cireuit, hut,
also of ancillary equipment recommendetl by the designer for high-
quality reproduction of records and radio programmes, Cirenits
for correcting recording characteristics are included and also
high- and low-pass filters, the latter variable. There is a fading
control for redncing gain to zero when changing records; the
rate of fading is automatically controlled.

Contents include:  Introduction. Basic Requirements <
alteruative speciffeation. Details of chosen circuit and |its
performance. Design data of new version. Design of tone

controls and auxiliary gramophone circuits,

Y Design for a radio
feeder unit.

Replies to queries raised by constructors.
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Equiva

ent Circuifs

An Important Aspect of the Set Designer’'s Work is Described Here
By EE N. C.

HIS article is intended to give the reader an

I insight into the methods used by designers
in nearly all aspects of design work.  With

the aid of an equivalent circuit the designer’s job is
somewhat eased, partly because it removes a lot
of circuitry which is nnt necessary in the process
of designing, and also because an equivalent circuit
often presents to him a clearer picture of what is
happening. Let us take as a first exampie the

7
0on
- {}
7 330 g
2 2

o —o<—>/ S AN -
50v A
7 |

>

50 Vo an 165 v 40 %

Fig. 2.—Equivalent

Fig. 1.—Simple potential 3 :
craut of Fig. 1.

divider circut.

simple potential divider, the circuit of which is
shown in Fig. 1.
If we wish to know the output voltage a few
gimple calculations will show us as follows:
50 10 S 1) 1) RN
1 =133 amps. .. Vo=35 X 3=37" 163 volts.
Now if we conneet the 42 load to the output Vo
and we wish to know the ecircuit that will flow,
how are we going to do it ? It is no good saying

. L Vo
that the current flowing is equal to T’ because as

soon as we connect up the 42 load the output
Vo will fall to a new level because of the extra
volts drop on the 102 top arm. The only way
we can see 50 faf is to go right baclk to the beginning
and start all over again as follows: '
1= 50 _ 50 _50x9
e 5xt 30 110
10+2°+ 10+5
The output voltage Vo is equal to the current I
multiplied by the 5 and 42 in parallel, and is,
45 20
1 X 9 =9!,, volts, |
instead of the previous 16} volts.
We can now calculate the ecurrent ‘L
flowing through the load, which is
1
S%“ =%=-)3/” amps. o

=41/,, amps.

therefore, Vo=

Varying Loads
Now if we want to connect up

Lere is an equivalent circuit of the potential
divider. Now consider the eircuit of the potential
divider. On the assumption that the 30 v. supply
is being delivered by a generator having no
internal resistance, if we switch off the generator
without disconnecting it the terminal voltage
would fall to zero and the generator or 50 v.
supply has effectively been replaced by a short
circuit. 1f we were now to look into the Vo
terminals we would sce 52 in parallel with 102
that is 332, and if we switehed the generator
on wo would look into 163 volts as previously
calculated. Therefore as far as we are concerned
wo are looking into a generator of 16§ volts output
and having an internal resistance of 332, and we
can thercfore draw an equivalent circuit of the
potential divider, as shown in Fig. 2.

1f we now want to connect up the 42 load and
raleulate the eurrent that will flow, all we do s
divide the generator volts by the load -} serios
resistance as  follows:

Y= = ="" or 2%, amps,

which is exactly the same answer as we arvived
at before when we calceulated it by the round-
about method. We can sce now that for any
value of load resistance, which we will call R,
the current that it will draw is given straight away

163
3I+R
potential divider.  You can prove this for yourself
by trying several examples and working out the
results by each method.

by the formula I= for that particular

Simple Formula

The output voltage delivered by any potential
divider can instantly be obtained by the use of a
simple formula. We will derive the formula first.
then wo can see how easily 1t is applied. Consider
the simple potential divider shown in Fig. 3, where
actual values have been replaced by symbols.

different loads and calculate the load

current -in each case we would be Fig. 3.—Potential  Fig. 4.— Single-stage voltage
letting ourselves in for a lot of divider circuit i
withour values. Fig. 4.

unnecessary work. What we want

Fig. 5.—Equiva-
amplificr. lent ~ circuit  of

www.americanradiohistorv.com

LR

-~


www.americanradiohistory.com

August, 1950

PRACTICAL WIRELESS

339

The current flowing into the divider as a result
q

of the applied voltage V and the

1
LA Re o
outpat voltage Vo is equal to the current multiplied
by the resistance R,. so

t R,

Vo=I Ri=p—p. R4 1,

We can sce how this applies to our first potential
divider merely by replacing the symbols by their
true values as follows :

Ry X Ry . Vo=V

5 250
Vo =50y —— =2""—-162 volts.
O s T T e v
The effective output resistance, or internal

resistance as it is often called, isstraightway got by

the formula Ro—D1XR: and substituting real
Ri+R,
5x10
values Ro = =310,
MRS T
These formule and the equivalent circuit

then show us, in the shortest time, the capabilities
of any potential divider whose arms are composed
of components where voltage and current bear a
linear relationship.

Valve Equivalent Circuits

Let us now consider another type of equivalent
circuit which is much used. that of the thermionic
valve. Fig. 4 shows the circuit of a triode valve
connected up as a voltage amplifier. Now before
we look at the equivalent circuit of Fig. 4, let us
consider one of the fundamental properties of the
valve. its amplification factor. or 4. 1t is defined
as the change in anode volts divided by the change
in grid volts. the anode current being maintained
constant. This, therefore, means that if an alternat.-
ing potential is applied to the grid such that it
does not overload the valve, an alternating poten-
tial would be developed between anode and cathode
which would be g times as great; and as the
valve has an A.C. anode cathode impedance
designated Ra, this impedance can be reckoned
as_being in series with the alternating potential
Ve,

It is quite logical then to draw the equivalent
circuit as shown in Fig. 5. Here all the irrelevant
things such as H.T. supply. cathode biassing. valve
symbol, have been removed. :

When I say irrelevant. I mean irrelevant as far
as design procedure is concerned, because we
already assume that the valve is operating under
correct conditions.

The equivalent circuit (Fig. 5) shows the valve

o)
Vin [ I
ol
® Y
T M-
—0
Fig. 6.—Basic cathode  Fig. 7.—Equivalent

Jollower stage. circuit of Fig. 6.

and its circuitry as being equivalent to a generator
delivering an A.C. output voltage i Vg and having
an internal impedance cqual to Ra of the valve.
This generator is feeding the anode load RL across
which the output voltage Vo is developed. The
usefulness of the cquivalent eircuit can readily be
appreciated when we calculate one of the most
important things, the stage gain. Now considering
it as a potential divider we saw from a previous
formula that the output voltage from a potential
divider composed of two arms and being fed with a

; 1 s
voltage V was Vo = V Fj’Taud substituting
1Ry :
#Vg for V and Ra and Ry for R, and R, we have
R .
Vo = 'qul’ LR - Now the stage gain is equal
ta L

to the output voltage divided by the input voltage,
therefore the stage gain which we will represent by

7
the letter A — veo— #Be

= ‘er rell-know
V, RFE, a very well-known

formula.

Cathode Follower

The cathode follower has an equivalent circuit
which is often used in analysing its performance.
Fig. 6 shows the basic circuit of a cathode follower
stage.

The only fundamental difference between the

O———

Nez

| o |
Fig. 8.—Standard trans-  Fig. 9.—Equivalent
Jormer circuit. circuit of Fig. 8.

vp

cathode follower and the normal amplifier ag far
as circuitry is concerned is that the load R, has
been moved from the anode circuit and placed in
the cathode circuit; but this simple change consider-
ably modifies the performance of the stage so far
8s concerns gain, output impedance and input
impedance.  Fig. 7 shows the equivalent circuit
of the cathode follower stage, and one can readily
sce the difference between it and the normal
triode amplifier by merely comparing their equiva-
lent circuits.

Here the valve and its circuitry have becn re-

placed by a generator delivering a voltagel—fl—f?l Vin

R, .
144
One can see that the effective generator voltage
for the same value of input volfs is considerably
less than that of the normal amplier (Fig. 5), but we
also see that it has a much lower internal impedance,
and this is an advantage because it means that the
cathode follower will feed into circuits of low input
impedance. The cathode follower also has a very
high input impedance, and these two factors malke
it very suitable for such applications as a buffer

and having an internal impedance of value

stage in oscillators or an output stage in pulse .

generators, etc.
circuit and our previous potential divider formula
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we will caleulate the stage gain of the cathode
follower as follows :

R
Vo = —LV-“ o _gcilh AMultiplying top and
1 o - ~ =4
I i o,
|

, WV R
Bottom by (1--x) we get Vo= =i and
g . o R
the stage gain which equals \—,—‘u: Rm:L (71?7)

Another well-known formula.

Transform

Let us take as a last oxample the transformer.
In order to case tho caleulation and make the
subject more easy to grasp wo will consider the
transformer to be perfect, which means that unlike
practical transformers this transformer will have no
magnetising current, no leakage inductanee, no
D.C. resistanee, cte., and will thezefore be 100 per
cent efficient. Thesc assumptions are often made
when dealing with the transformer simply.  Fig. 8
shows our transformer, which in this caso is a step-
down transfornier, such as a speaker transtormer.

The secondary has connected across it an
impedance Z whicli could well be the speech coil
of a loudspeaker.

30

August, 1950

We will caleulate the effective impedance ono
would =ee looking into the primary terminals a= a
vesult of the lond Z being placed on the secondary.
Now calling this imaginary reflected impedance
Zp and rementbering that in a 100 per cent. efficient
transformer the  primary  watts  will cqual the
secondary watts the following formula is obtaincid

V.2 V.z2

il H - .

0 whero Vi=primay  volts and V=

Zy 7z :

secondary yolts.  Rearranging we got
Zy Vo¥ 77 Vp:7 and  as v’ N 2
e R = mpdoand as 5= AT
AN v v,

where N is the transformer ratio we have Zp=N?27Z.
Wao could therefore represent the transformer by
the equivalent vircuit of Fig. 9, which shows an
impedance of vahie N 7, and that is the cffective
impedance the output valve in a radio set would
if the transformer were placed in the anode
circuit. Tncidentally, the transfornier ratio necessary
to match an output stage to a speech coil can be
caleulated from the last formula because as ono

. o Z z
can see. if Zp= N°Z then N‘-’:—,IP.'.N=\/L“
7, y

VA
where Zp equals the anode impedance of the valve
and Z equals the specch coil impedance.

Marine Radar

r I VHE Kelvin Hughes Marine Radar Type 2
is a further development of P.PI. type
radar equipment as used for navigational

purposes. While this design inchules many of the

successful features of carlier types, recent advances
in the technique of design and construction enable

a simplified, more compact and more eflicient

equipment to he produced.

The principal features of the Type 2 design are
the reduced dimensions and weights of the various
units and the larger and improved display ; the
power consumption has also been
reduced.  Simplification of  the
equipment and a substantial vedue-
tion in the number of expendabie
items  (particularly valves)  con-
tribute to increased reliability, while
servicing is greatly <implified by
new methods of construetion.

Dimensions and power CORgHp-
tion. The reduction in dimensions
will be particularly noticcable in
the case of the two main units
(transmitter and  display units).
which are usually installed in the
wheelhouse.  This  reduction, to-
getber with the low power constlinp-
tion (1 kW.). extends the possibility
of fitting radar to the smallest class
of vesscl.

The P.P.I. Display. A 12-hu
Jiameter cathode-ray tube is used.
and a very high standard of
definition ha= heen achieved.  The
targer diameter of C.R.T. inereases
the scale of the display—expanding.

ated that the presentation of & one-mile picture on
a tube of this size greatly facilitates pilotage iu
estuaries or other similar narrow and congested
areas.

Four range scales, 23 nu, 15 m., 10 m. and 1-5
m., are provided, the 1-3 m. range heing continu-
ously adjustable between these limits.  Accurate
range is measured by an adjustable range marker
ring superimposed on the display, and immediate
approximate range by superimposed calibration
patterns. The values of range interval hetween the
rings of the calibration pattern are 4m,4m,2m,
and 3 m., respectively, for the four ranges.

in effect, the display as seen on
smaller tuhes, and it will be appreei-

A close-up of the display unit showing fuses and tell-tale neon indicators.
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Voltage Amplifying Triodes

T was Lee de Forrest's epoch-making invention
I —the insertion of a “‘grid’™ between the
cathode and anode of a simple thermionie
diode. thus converting the valve into a triode—
which madc possible radio telephony and broad-
casting as they are known to-day. In theory—
and also in practice—the triode can perform cach
of the three essential processes for tele-communica-
tions : it can be used as an oscillator for generating
alternating voltages : it can be used as an amplifier
to magnify radio or audio-frequency signals;
and it can be used as a rectifier for detecting or
demodulating signals intercepted by the receiving
aerial.

This is clearly indicated by the fact that early
broadeasting receivers were equipped with anything
up to six identical triodes.

In practice, however, many of the functions
formerly fulfilled by triodes can be performed more
efticiently by more complex or special purpose
valves, and triodes are not to-day used to the same
extent as in the past. There are, however, a number
of purposes for which this type of valve is quite
adequate. .

The Triode as an Oscillator

The local oscillator in a superheterodyne receiver
is usually a triode. In most eases this triode com-
prises a small clectrode system mounted in the same
énvelope as a pentode, hexode or heptode which
serves ag the mixer., This application has alrcady
been covered earlier in this series of articles. Triodes
for use as power oscillators in transmitting equip-
ment are rather outside the scope of the present
article and will be dealt with in a later instalment.

The- Triode as R.F. Amplifier

The conventional R.F. amplifier is, of course,
the pentode, but thero are a few highly-specialised
types of triode designed for nse as R.¥. amplifiers
in very-high-frequency communications equipment.
liven so, the stage gains obtained are cownpara-
tively small, and the valve serves mainly as a
buffer to prevent oscillations from the frequency-
changer reaching the aerial.

The Triode as Detector

In present day receiver practice the detector is
almost invariably a diode, and a diode is merely
a rectifier and has no amplifying power. Early
receivers commonly employed a triode as detector,
and this form of detector was held in esteem because
of its great ‘‘sensitivity.” A little consideration
of the basic circuit of the “leaky grid " triode
detector shows, however, that this arrangement
is really a combination of a diode detector and an
A.F. amplifier. The grid and cathode form, in
effect, a diode detector, producing an audio-
frequency voltage across the diode load (i.e., the
grid leak), and the audio-frequency variations of
grid potential produce corresponding variations in
the anode ecurrent whereby an amplified audio-
frequency voltage can be obtained.

Radio Valve Review-5

are Dealt with This Month

The vaunted *“ sensitivity ” of the triode
detector, therefore, is merely the normal ampli-
fication obtained from the valve in its role of A.F.
amplifier.  This amplification was, in the past,
cnhanced by the barbaric practice of applying
regenecrative feced-back whereby part of the A.F.
output was rcturned to the grid circuit and re-
amplified. Blessed were they of the listening
fraternity who so handled this *‘ reaction > that
the valve did not revert to its third possible function
and burst into uncontrolled oscillation !

The Triode as an A.F. Voltage Amplifier

If a diode detector is fed with a really strong
signal, a matter of several volts, and is followed
by a very sensitive output pentode, voltage ampli-
fication hetween the detector and output stage may
not be necessary. Generally speaking. however,
the signal available at the detcctor stage of a
broadcast receiver will range from several volts for
the local stations down to a small fraction of a volt
for the weaker or more distant stations—quite
insufficient to load a normal output valve.

A stage of dudio-frequency voltage amplification
is therefore provided, and this is very commonly a
triode.  As most modern reccivers incorporate
A.G.C., the double diode required for this purpose
is frequently built into the same envelope as the

HT+

To Grid Of
Qutput Valve

AFE
Input

T

Fig. 1.—Basic circuit of wriode amplifier, together
with (a)—Transformer coupling, and (b)—Resis-
tance-capacity coupling.

triode amplifier, and the valve is termed a double-
diode-triode.

The basic circuit of a triede A.F. voltage amplifier
is given in Fig. 1. The amplified A.F. voltage
appearing across the load ““ Z * is transferred to the
grid of the following valve, which is usually the
output valve. Early triodes for this purpose were
of medium impedance, and the “load ” in the
anode circuit was usually the primary of an iron-
cored transformer, the secondary circuit of which
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was included in ihe grid circuit of the following augmented the somewhat modest gain of the valve

valve.

.

Bl

=3

The turns ratio of this transformer gave a
voltage step-up of from

to 6 times, and thus

itself.
An  audio-frequency transformer, however, is

VOLTACE AMPLIFYING TRIODES

‘Type Description or | Construction V; o V. —Vpr b, Om Ta ! A
} Application | and Base ‘ V) (\\) ) V) ‘ (V) | (mA) | (mAJV) | (K
| Muilard | 1
(1) BATTERY TYPES |
Equipment Types o
NAC32 Divde triode Qctal .. . 1.4 005 ] 3] 0.15 V275|240 63
KBL32 Double diode triode Octal .. . 29 0.05 100 0 |20 1.2 21 25
Repla:ement Types i
PM2HL .. Mecdium impedance | $-pin 2.0 0.1 135 1.2 P22 1.4 2i.0 30
. triode |
TDD2A .. Double diode triode 5-pin .0 0.12 133 1.5 J 1.95 1.2 ) 30
Type l)cscri])tit;n or Construetion AY = th Va —Vg1 Fa i ry n
Applieation and Base (V) A) (V) (V) (mA) | (uA/Y) (KQ)
(2) A.C. MAINS TYPES i
Equipment Types |
EBC33 Double diode triode Octal . 6.3 5.3 5.0 2.0 15 30
KERBC41 Double diode triode BiA 0o b6.3 3.0 0 1.3 54 0
EC3L Low impedance triode | Octal .. 6.3 16 .0 3.2 3.3 10.5
33 Double triode .. ..| Octad 6.3 4.0 9.0 3.6 9.7 35 _
8 bouhle triode .. Octal 6.3 | 15,0 L0 2o 5.2 11.5
SCC3E Double triode .. Octal 6.3 2.9 2.3 2.0 34 08
ECC10 Double triode .. BrA 6.3 l 5.2 0 Bot] 1t 30
JU{R RN Double triode .. BiaG 6.3 0.35 3.9 5.3 7.1 38
| Maintenance Types
KCC31 Double triode .. Octal 6.3 0.95 N 4.6 6.0 2.3 14 32
TDODL Doubie diode triode 7-pin 4.0 0.63 250) 7.0 4.0 2.0 13.5 27
354V Medium  impedance J3-pin 1.1 0. 254 4.5 6.5 3.5 11.5 49
trinde
EBC3 Doubie diode triode P base .. 6,3 0.2 250 5.2 3.0 2.0 15 30
Type Description or | Construction :_\ h ty Va —Vyt Ja i Ta »
Application | aml Base | V) (A) (V) V) (mA)y T{mA/V) | (KQ)
\ (3) D.C./A.C. TYPES
Equipment Types
rvBC4l . i Double diode_triode .. BSA ) 11 0.1 170 1.6 1.5 1.65 42 70
Replacement Types | 1 ~ ~
nLi3 . 1 Medium impedance | P base .. .13 0.2 200 3.7 50 | 3.3 12 40
triode ! |
HLISC .. Medium impedance 7-pin .. .13 0.2 200 3.7 5.0 3.3 Ny 10
trivde
TODI3C. l Double diode triode 7-pin 13 0.2 200 5.0 1.0 2.0 13.5 27

HT+

Ouvtput To
Grids Of
Push-Pull
Output

Valve

AF
Input
HT -
[,
I Negative

Feedback Line

Fig. 2.—Basic circuit for phase inverter using a
double triode.

a fairly expensive picee of apparatus, and this
arrangement is now seldom used, being replaced by
a triode of greater internal resistance operated
with a resistive load, a coupliug capacitor being
employed to transfer the amplified AF. signal to
the grid of the next valve.

The Triode as Phase Splitter or Inverter

In amplifiers cmploying two output valves in
push-pull it is necessary to supply two signals of
cqual magnitude, but of opposite phase to the grids
of the two output valves. This was at one time
achieved by using an AF. intervalve transformer
with centre-tapped secondary winding, but with
transformer coupling becoming somewhat out-
moded, a form of resistance capacity coupling
employing a double triode is the more usual arrange-
ment.

Of the many suitable circuits, a typical example
is shown in basic ferin in Fig. 2. The A.F. input is
applied 1o the grid eircuit of Section A of the double
triode and is amplified in the usual way.

(T'o be continued.)
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E.M.l. EQUIPMENT

of special interest to

AMATEURS AND
EXPERIMENTERS

at attractive prices including :——

AD40 Miniature Mains Transformer, 310-0-310,
4v., 6.3v.  230-250v. input, 65-80 m.a.
current rating : 1316 plus 1/6 postage.

AD4l  Mains Transformer. 325-0-325, 4v., 6.3v.
100-250v. input. App. 100 m.a. current
rating. 1916 plus 116 postaga.

ADIé Smoothing Choke. Approx. 8  hys
200 m.a. 250 ohms D.C. Res. 6/6 plus
16 postage.

® Also available in limited quantities :—

AMPLIFIERS,  MICROPHONES and LOUDSPEAKERS.

Full details and prices from :

E.M.l. SALES & SERVICE LTD.

SEE THE WORLD in well-paid and
interesting jobs!  Qur 1-year Marine
or Air Radio Officers Courses will train
you to 1st Class P.M.G. Standard —
the stepping stone to well paid posts.
Training for Radio Officers’ Certificate
is recognised as providing grounds for
deferment of call-up. Personal super-
vision by expert instructors.

Write for full and FREE
BOOKLET.

Write 10 Dept. 32.

E.M.I. INSTITUTES

10. PEMBRIOGE SQUARE. KOTTING HILL CATE,
LONDON. w.2. TELEPHONE: BAYSWATER 5181/2

details

Anccintad with
LY
MARCOMIPHONE
COLLUMBEA
ETC

Unfortunately we have to incrcase the

price. The rising cost of materials is
partly to blame—the rest is due to our
striving after perfection. Hundreds of
HOMELAB’S have now been supplied,
and in the course of production all
improvements resulting from continued
development have been incorporated.
The result is an instrument of really
outstanding performance which is being
used in Universities, Industrial Organisa-
tions, Medical Research and other fields
where the requirements are exacting and
the pricc a secondary consideration.
For those experimenting with television
and radio receivers the HOMELAB
with its wide frequency coverage is an
ideal instrument, and many are being
used very successfully for these purposes.
Why not call and see it yourself, not just
the finished article in jts attractive

- cabinet, but the works as well—we have
nothing to hide. If you cannot call
send s.a.e., for full particulars enclosing
P.O. for 2/6d. if the circuit diagram is
required.

IMPORTANT.—Orders at present on
our books will be executed at the old
price.

DELIVERY.—The HOMELAB is not
yet available ex-stock. The supply
position of difficult items has improved
and a steadily increasing rate of
production is being achieved. All
enquiries  will receive our prompt
and courteous attention.

HOMELAB SIGNAL GENERATOR (100 kcs.- 130 mes.)

PRICE : £9 9s. 0d. -~

INSTRUMENTS,

Orders and enquiries to ;—

HOMELAB
116, GROVE ROAD, LONDON, E.17
Showrooms 8 374, High Road, London. E.11
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PREMIER Long

Range TELEVISOR KITS

FOR LONDON AND BIRMINGHAM
USING 9” OR 12 MAGNETIC C.R. TUBES. USING VCRO7 C.R. TUBE. £17.17.0, (Garrizee)

R including all parts, valves and loud-
@%3,2 ],cg ,“5(,?) speaker, but excluding C.R. TUBE

The Vision Receiver, 4 .F. stages (EF54s), Diode Detector

and Noise Limiter (6H6) Video valve (EF51).

Complete Kit with valves, £3/16/0. Carriage 2/6.

The Sound Receiver, 3 R.I*. stages (63HT7s), Double Diode

‘Priode (6Q7), which aets as Detector and L.I, Awmplifier,

Noise Limiter (A50), output valve (6V6).

Complete Kit with valves, £3/1/0. Carriage 2/6.

The Time Bases, blocking oscillaters on Line (65H7 and 307),

and Frame (VIR137 and 6V6). B.H.'I'.from Line Output Frans-

former, 10in. P, M. Speaker, Sync. separators 6HO aml V6. .

Complete Kit with valves, £8/5/6. Carriage 3-.

The Power Supply, double wound transformer isolating the

receiver from the mains. Reetifier SU 4G,

Complete Kit with valves, £4/16/6. Carriage 5/-.
CONSTRUCTION BOOK 3/-.

Five Eagy to Assemble Kits are supplied :

Vision Receiver with valves, carriage 2/6 .. £3/13/6
Sound Receiver with valves, carriage 2/6 .. £2/14/6
Time Base, with valves, carriage 2/6 ‘e .. £2/1/6
Power Supply Unit with valves, carriage 5/~ .. £6/3/0
Tube Assemnbly, carriage and packing 2/6 .. %2/18/6

This unit includes the VCURY7 Tube, Tube Fittings and
socket and a 6in. PM Moving Coil Speaker with elosed field
for Television.
The Instruction Book costs 2/6, but is credited if a kit for the
complete Televisor is purchased.
Any of these Kits may be purchased separately ; in fact, any
single part can be supplicd. A complete priced Hst of all parts
will be found in the Instruction Book.
20 Valves are used, the coils are all wound and every part is
tested. All you need to build a complete Television Receiver
are a serewdriver, a pair of pliers, a soldering iron and the
ability to read a theoretical diagram.
WOKKING MODELS CAN BE SEEN DURING TRANS-
MITTING HOURS AT OUR FLELT STREET AND
EDGWARE ROAD BRANCHES.

The following Sensitivity figures prove that the Premier Televisor Kits are capable of reception at greater distances than
any other Standard Commercial Kit or Reeeiver whether LR F. or Superhet.

VISION REGEIVER.
Better than 40 db.
SOUND RECEIVER.

Adjacent Sound Rejecti
sSensitivity © 20 uv.
New

Sensitivity : 25 pv for 15v, peak to peak measured at the Anode,of the Video Valve.
: Midland Model.
Vision Rejection : Better than 30 db.
Summecer List now rcady, 6d

Sound Rejection
Better than 50 db

PREMIER RADIO CO.

MORRIS & CO. (RADIO) LTD.

POST ORDERS TO 167, LOWER CLAPTON RD., E.5.
’Phone : Amherst 4723.

CALLERS TO 152/3, FLEET §T., E.C.4. Central 2833.

207, EDGWARE RD., W.2. Ambnassader 4033.

This branch is cpen until 6 p.m. on Saturdays.

HENRY’S

SPECIAL OFFER.—Brand new_ S.T.C. H4'200 rectifiers,
Output, 2,400v, 3 m’a, our price, 15/- ea. only (plus 4d. post).
SLIDER POTS used in latest cominercial T V. Bank of
4, comprising 2 10,000 ochm, 500 ohm and 100 ochm. Only 6/-
ea. the complete sct.

TYPE 6A INDICATOR UNETS. As recommended for cx-
Govt. T/V construction, Absolutely complete (included VCRO7
with mu-metal shield. 4 EF50 and 3 EB34). Limited quantity
only. at 67,6 each. plus 7/6 carriage and packing. .

K.3515 L.E. STRIP. A complete L.F. Unit, comprising 6 SP16
1.7 Stages, tuned to 13,5 mjcs. 1 EAS0 diode detector, and 1
EF36 or EI39 output or video stage. A few modifications
only are required to adapt this unit, whieh will give pictures
of extremely good quality. Price, complcte with valves, and
foolproof modification instructions. is 45s. plus bs. packing

and carriage. Limited guantity only.
DUAL PURPOSE MAINS TRANSFORMERS. Special
350-0-350v. 80 m'a, 6.4v. tapped 4v., at 3a., 5v. tapped 4v. at 2a.

' Top cha)ssis mounting, and fully guarantced. 18/6 only (rlus
9d. post).

TGIRANIC MAINS TRANSFORMER. A speclal purchase
enables us to offer the following :—250-0-250. 70 mA.. 6.3v.
%a.. 5v. 2a., half-shrouded, drop-through type. with voltagc
adjuster panel. Absolutely brand new and guarantecd. 15/-
only, plus 8d. post. )

R.1355 MAINS TRANSFORMER. 200/250v. input. Qutputs
250-0-250, at 120 m/a., 6.3v. at 6a., 5v, at Sa. Iully shrouded
top chassis mounting and guaranteed 100 per cent. Only 28/6.
MINIATURE MAINS TRANSFORMER, 250-0-250, 60 n/a..
6v. 3a.. 5v. 2a., fully shrouded, well finished, size 3tin. x 3in. x 2}
in.

21/-,

EX-GOVT. VALVES. The following valves, ex-Government,

brand new and guarantecd, can be supplied :—6J6 at_12.6.

6AKS. PEN46. 6LE metal at 10/- each, EF50, E¥54, EF55, RLS37.

VUI20A, VU111, VU133, U18, 5T4, 5R4GY. RL18, 6F7, 6AGS, 6K6.
5U4, BSNTGT. 524, g

6AC7, 6NT. 78, 000
KT2, 210 DET, 220 SG, VI'2B, AC6Pen, EF8. all at 8,6 each. Also
9002 and ILNSG'T. 8/6. 807, 7/-. 4D1, 5/-. EAS0, SP61, 954, EB34, at
3/6 each. DI Diode at 2/8 only. And the midget range of 1.4v.
battery valves 1T4 and 1S5 at 6:6 each, IRSandIS4at7'6. 354
at 9/~ eacli. Most of these valves are boxed. In addition to
the above few types we-have tremendous stocks of both ex-Govt,
new valves at eéqually competitive prices and B.V.A. valves at
current B.O.T. prices.
Send stamp for Current Component List.

5, HARROW ROAD, LONDON,
PADdington 1008/, 0401

Ww.2

The STEPPING STONES
TO SUCCESS!

Don’t hesitate_about your future ! Go forward.
confident that The Bennett College will see you
through to a sound position in any career you
choose, The Bennett College methods
are individual, There’s a friendly,
personal touch that encour-

ages quick progress
and makes for
early efficiency.

"

YOUR CAREER

Blue Prints.

: Quantity Surveying.
Book-keceping. A Mok

Radio Service Engineering.

Building. R
Carpentry and_Joinery. Q%fi:h_emluttlhcs.
Civi! lingineering. i,l" CHSHETICRL
All Commercial subjects. LEBIEIE,
Wireless Telegraphy and

Shorthand (Pitman’s).

T'elecommunications (City Telephony.

and Guilds). Surveying.
Draughtsmanship. ‘Teachers ot llandicrafts.
Radio (Short Wave). Television,

If you do not see your own requirements above, write
to us on any subject. Full particulars free.

Direct Mail 10 DEFT. 101
BENNETT COLLEGE LTB.

TIEE

SHEFFFELD
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Two-valve SW. Receiver

"A Long Range Simple Receiver for the Beginner
By A. W. MANN

HE receiver to be described, is of simple
design, but is nevertheless one of proved
efficiency. It should be of interest to those

who like to build experimental receivers in which
they can incorporate suitable spare components
which are to hand. The use of doubtful and junk
components should however be avoided.

The Circuit

Ifig. 1 shows the thcoretical circuit, in which will
be seen a regenerative triode detector, six-pin
plug-in type coils, and a simple yet efficient form
of band spreading. The extra expense of a band-
spread condenser and slow-motion dial will prove
in terms of results to be fully justified.

Components Values

The grid leak and grid condenser values specified
are, in the writer’s opinion, the most suitable for
use with triode detectors, and enable the operator
to obtain smooth regeneration throughout the
full tuning range, providing of course that too
high a voltage is not applied to the plate of the
detector valve. That, however, is a matter for
experiment. '

The H.F. Choke arnd Coils

If you have a set of plug-in coils which cover all
ranges between ten and one hundred metres, the
H.F. choke should be of the type which will function
efticiently throughout the full range with entire
freedom from resonance peaks. The Eddystone type
No. 1010 or one of the old Graham Farrish screened
all-wave type meet thcse requirements.

Should you have suitable tuning condensers

and slow-motion dials to
hand. by all means use
them. There are wvarious 4 Y5 Yo  SOpF

makes of coils available and

/Pre-set

L.F. Coupling .

Transformer coupling is used between the
detector and output stage, and decoupling is also
included. A suitable pentode L.F. transformer
can be used if loud-speaker reception of the more
powerful Europeans is desired, and is to hand.

As the original model was required for headphone
reception only, a Lissen Hypermu Nickel-iron
core type was uscd. The Ferranti AF4 is also
suitable. A pentode output choke, however,
should be used.

Depending on the form of H.T. supply used, some
modification of the decoupling resistance might be
found necessary. If an H.T. battery eliminator is
used and the detector plate voltage on the lowest
tapping is found to be excessive, the value of
this resistance should be increased to 50,000 ohms
or higher.

If when tuning on the higher range coils, the
regeneration starts with what may be aptly ternmed
a bump, the detector voltage is definitely too high.
Some experiment is necessary on each aerial
coupling. Note the following. A cuts out aperiodic
winding, B is for use on 160 metre bands. C for use
on all other bands.

Layout

Fig.” 2 shows the component layout. The valve
holders and coil holder as shown, are of the base-
board type, as used in the original model. If
however you have none of these on hand, 1 would
strongly advise the purchase and use of the more
modern chassis mounting type.

The layout diagram conveys the relative posi-
tions.of the components at a glance. The coil
holder and the detector valve holder should be as

S.w.
HF Choke

the theoretical diagram shows
how the aperiodic or primary
winding may be cut out of
cirenit. -

Thus you can use only the
grid and reaction winding of
the six-pin coil, or four-pin
coils if thesc are to hand. 'OOC}{_
The 00005 11" pre-set, aerial p,.e_sl'ét
serics condenser should be
used on all bands apart from 3
the trawler and 160 metres
amateur band, and in these
circumstances true aperiodic
coupling should be used. 6
If Lowever you are using
four-pin plug-in coils, the
above trawler and amateur

*000/ uF

Fuse

bands are best received
using a .0001 uF pre-set
condenser in series with
the aerial

Ll
*000/F.
Band-set

T;«-
3 . QO

[ s Sy

"'
I’ «0002uF
Reaction

Fig. 1.—Circuit of the Regenerative Detector and Pentode Qutpur receiver.
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close together as the grid condenser coupled
between them will allow. The leads from the
band-setting condenscr should go to the coil
holder connections. The band-sprcad condenser
being wired in parallel with the band-setting
condenser.

The Wiring

Allleads should be short and as direct as possible,
but the tuning condensers should not come within
the magnetic field of the coil winding. Do not
use old wire. Push-back insulated wme is now
available and is very handy to use. My own
mothod when using this is to remove the insulation
from one end, and push back the other end. This
avoids the piling up of the insulation, and certainly
looks neater.

Chassis and Panel

Chassis and panel dimensions will depend upon
the relative size of the larger components. An
aluminiwn chassis and panel should be used.
Alternatively a plywood chassis with two side
runners, and a plywood top face with aluminium
sheet could be made at low cost.

It should be understood, therefore, that the
chassis and panel dimensions are given only as a
guide, and some slight modification may be found
necessary.

When building this receiver, do not make the
chassis and panel first and then lay out the
components. Take a sheet of drawing paper, mark
out @ plan of the 12in. by 10in. chassis to full size.
L7~ HI-

LT+ HT+
XA o
Earth HI+E

Aerial
Terminals

A B8 C
o M S

Follow this by arranging the components in their
relative positions as shown at Fig. 2.

This method will enable you to avoid cramped
fayout, and on the other hand cxcessive spacing
between components, which would result in long
leads.

Apply this method to the panel layout but in this
instance use cardboard. The relative position of
the tuning condenscr and dials can be determined
at a glance and mistakes avoided.

One point which should be understood is that
unless the chassis and pancl assembly of thig, or
for that matter, any short-wave rcceiver built
as a rigid assembly, tuning operations will be
accompanied by a series of crackles.

The panel should therefore be of stout gauge
material, and the brackets used should have at
least a 23in. base. (See Fig. 3.)

It is also a sound idea to bend over about half
an inch at the top of the panel at right angles.
This, together with the support provided by the
chassis, will guard against panel whip when tuning.

Another point is that the panel should not be
depended upon to provide cffective earthing of the
tuning and reaction condenser moving vanes, or
rotors. Wire up to both sides of these condenszers :
it may save trouble later.

Tuning Dials

The writer is strongly in favour of panel-mounted
slow-motion dials (where direct calibration is not
desired): the Utility and Muirhead are good
oxamples.

These could be used in conjunction with Raymart
tuning condensers. A reac-
tion condenser with integral
s.n. drive was used in the

Qutput
ol original model.

Safety First

F
Bl

@]

]
g Lo

Beginners and others are
sometimes worried when
about to try out a new home-

Qﬁr—oﬂl

[2)

o
“‘—*’é OpF

Pre-set

*Q00/uF
Pre-set

o
®
%,
®
® g

Baseboard
or Chassis ™a
Type Coil
&y Valve
Holders

*000/ wF ~
Band-set Condsr, 15 pF Band-spread

Condsr.

G8
G
clerold

*0002 MF
Reaction
Cond sr:

® constructed receiver in case
a wiring mistake has passed
undetected, with the pos-
sibility of burnt-out iila-
ments. Two components
should be common to all
battery receivers—a fuse and
fuscholder. Fuses are cheaper
than valves.

Two versions of this re-
ceiver were built, the second
one now being under test.
So  far as performance is
conecerned, there is little to
choose between them.  This
version, however, is {ar
simpler to build and wive.

Experiniental Designs

®

9 loft
G 8
Battery

This js an experimental

design, as distinet from a

spousored, complete kit re-

cciver. 1t is intended solely .
for the cxperimenter who -

Q\ll\llltl!l i M

On-0ff Switch Under Condenser
Fig. 2.—Chassis and Coniponent layout.

wishes to usc spare corpon-
ents and build his receivers
with the niinimum of extra
outlay.
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It is therefore only suitable for those who have
previous constructional and trouble-tracking ex-
perience. 1 stress thése points hecause every single
model built will include in it different components
from those used by the author. In fact, no two

8and-spread ,/:f_;_,".\": '
Tunin = 3 .
Condenser |/ fiF i !
e
‘"l""g i T, .
4 2\
& O
Band-set ga,‘f,’f‘ Reaction ’
Condenser e Condenser /l

[ —

Fig. 3.—Panel and chassis panel mounting.

versions will be alike. Such differences may result
in instability or other trouble being experienced, or,
on the other hand, a receiver better thau the
original model.

Point-to-Point Wiring

The true experimenter, given a suitable cirenit
and layout, should be able to go ahecad with the
construction, trace the cause of any trouble and
effect a cure.’

If not, with practice, and by following the methods
outlined, he should eventually find it possible to
do so. Those are the reasons why point-to-point
wiring diagrams are not given,

The original model used by the writer has proved
to be a good DX receiver. Those who are interested
in all continents, all zones, and set listening period
reception should find that it will ineet their require-
ments if carefully built.

It is a good performer on the world broadcast
bhands, and equally good on the amateur hands.
The New Zealand 20 metre amatewr phone station
ZL4HP has been heard with this receiver, and later
verified by QSL card. (Incidentally, this report was
sent because no other station came back to his
repeated CQ and QRM was bad.)

There is much activity on 160 metres at the time
of writing. The low noise level of this recciver
makes it ideal for reception on this band.

In conclusion, the writer will be interested to
hear of the results obtained with a receiver built on
these lincs, especially in the case where the aerial
is the indoor one described in the April issue of
this journal.

Television on Tap

IX months from thé date of the Postmaster-General's
licence, the first resident of the City of Gloucester
will be able to have trouble-free TV laid on to

his home by wire for 7s. 6d. a week. This charge will
include four ordinary radio programmes (3 B.B.C.
and 1 special) as well as the TV programme whenever
there is one on the air. Seventy miles from Sutton
Coldfield, he will get reception, free from all interference,
as brilliant as though he were only a mile or so from
Alexandra Palace. And there will be no aerial to bother
with, and only one selector knob to adjust.

Before deciding to go ahead with this progressive
scheme, the first of its kind to exist, the Gloucester
County Borough Council made a close study of various
systems, especially the experimental installation that has
been operating on test for a year at Northampton in
conjunction with the Northampton Wireless Relay
Company, Ltd.

Equipment

This equipment, designed and installed by Link Sound
& Vision, Ltd., a firm owned jointly by Pye, Ltd., of
Cambridge, and Murphy Radio, Ltd., was finally
approved, and work is now going ahead on the Gloucester
installation.

Basically, the system comprises a master receiving
station picking up programmes from Sutton Coldfield
and redistributing them by wire throughout the Gloucester
area. Sets similar to ordinary TV sets in appearance
are installed in subscribers’ homes, and ease of jnstallation
is a great advantage of the system. This is the first
time that an entire town or area (as distinct from blocks
of flats) has been equipped in this way, and town-planning
authorities throughout the country are taking a keen
interest in Gloucester’s pioneer lead.

Our Cover Subject

RS. CLEMENT ATTLEE, the wife of the

Prime Minister, opened the first of the new
B.B.C. television studios at Lime Grove, Shepherd's
Bush, London, recently. Titled ** Studio D,* the
premises form the B.B.C.’s biggest studio now in
operation—>5,400 square feet, or moro than twice
the area of the two studios of Alexandra Palace.
Studio 1 is to be the first ** Television Nursery ” in
the world. Devoted mainly to children’s pro-
grammes, it will eventually extend the range of
children’s broadeasts. ‘The first hour additional
to the normal Sunday " Hour ” was broadeast on
Wednesday, May 31st. To cope with the increase in
programmes, the IB3.B.C. has appointed three men
and four women as *‘ Children’s Hour *’ producers,
Programmes produced in Studio I are fed by special
cable to Alexandra Palace for broadeasting.

Our cover this month shows a general view of
the new studio as the first programme was being
broadcast from the premises. )

Our companion paper, Practical Television; gives
up-to-the-minute news on all topics relative to
both the programme and the technical side of this
new art.

THE NEW NEWNES MONTHLY

Practical Television

Edited by F. J. Camm

No. 4. Now on Sale Price 9d.
Get Your Copy Now !
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¢ HAT is QRP ? 7 is fast becoming as peren-
W nial and vexed a question as ** What is
DX ?” To the American ham, able as

he is to use as much as onc kilowatt input legally,
QRP is undoubtedly something in the region of
100 watts or under. Transmitters of 250 watts
are termed ‘* medium power.”  And in this country
it is not uncommon to hear hams talk of their
23-watters as QRP. Of course, it is all a matter
of opinion, but for rcal -QRP the basis should
probably be 5 watts or under, possibly even lower.
The dyed-in-the-wool low-power fan also considers

that for QRP work the valves should be directly

heated types—any form of mains supply (even for
heaters) being delinitely de trop.

On this basis, and using a normal H.T. block,
it would be difficult indecd to produce an input in
excess of a couple of watts. But experience has
shown that the increase from 1 to 5 watts makes
very little difference at the receiving end. So the
QRP fan normally contents himself with anything
up to 2 watts, and even this is considered to be
QRO by some diehards who go on the air with
commendable faith using a fraction of a watt!
The line must, however, be drawn at some point
and so we will consider that one single solitary watt
will meet our requircments. And if unyone
doubts what can be done on this power (if it can be
called such!) the exploits of such QRP giants
(excuse the metaphor) as G3X'T, G6ZN, ¢t al,
should prove to be an eye-opener,

Tt is no great achievement to work DX using
150 watts input, 100 watts or even 530. Given
an average aerial and location WAC is child’s
play on even 23 watts ; before the war we used to
do it with 10. But when ono gets down to real
QRP then contacts of what normally are considered
to be ‘‘local ” become feats. By-this, it is not

L7-
HI=

LT+

Fig. 1.—Theorctical circuit of the complete wnl,
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A SIMPLE T

An Effective One-watter for the QRP Enthusiast an

implied that QS0O’s will become few and far betwecn,
but that contacts assume some sense of achievernent
in proportion to the power used.

So for the ham who wishes to tread new pastures,
probably due to finding the chasing of super-DX
alittle tedious, and to the newcomer to transinitting,
maybe a little QRP work would prove to be not
only diverting but fascinating and instructive.
At any rate, in both instances, it is certainly worth
a trial.

The simple transmitter to be described was
originally constructed to meet the requirements of
a ‘‘ hunt-the-transmitter ”’ outing, but it operates
very successfully in the shack. The original
requirements were that it should put out a strong
enough signal to be picked up easily by the maraud-
ing bands of receiver teams using simple one-
and two-valvers. This on a hastily slung-cuyt
aerial.

It was used for its ficld day activities on top
band and this is probably tho best frequency to
operate it on when used in the shack. But by
suitably changing the coils, other bands can be
covered. Eighty motres is the next best bet, with
7 Me/s following as a further choice, 1t has not
been tried on 14 and 28 Me/s, simply because the
writer has no 14 Me/s crystals ; in any case, unless
one has 28 Me/s crystals 1t means using the PA
as a power doubler which would hardly be a practical
proposition in this case! So the prospective
QRP operator is advised to tackle the low frequency
bands, with a special emphasis on 1.7 Me/s, where
surprising results can often be obtained using this
type of very low-powered gear.

The Circuit

The one-watter is more or less the same on
paper as its larger cousins, though, of course, in
a rather diminutive fashion. It is a two-stage
transmitter—CO/PA—using the 2-volt KT2 tetrodes
in both stages. With 120 volts H./I'. the PA
should draw around 10 mA., perhaps a little under,
which with a little mental calculation works out at

PP RPN RN TR e S Y BEEY RS DR A S R R B

LIST OF C

C6—160 ;:F, variabl
C7—250 nuF. variabl

Resistors

R1—47,000 ohms.
R2—100,060 ohms.

R3—10,000 ohms. Valves
—10, VI—KT2.
R4-—-10,000 ohms. Sy

Capacitors
C1—0.002 uF.
C2—160 puF. variable.
C3—100 puF.
C4—0.002 uF.
C5—0.002 4F.

Jack sockets
J1—Keying jack.

jack.

jack.
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ANSMITTER

y “ELECTRON"

Battery leads

Transmitling Beginner

1.2 watts input. If the H.T. is increased to, say,
150 volts then it is possible to squeeze about 2 watts
from this little transmitter. But believe me,
the difference in results between the two inpnts
will be negligible, so it is advisable in the intcrests
of economy to use but 120 volts, or even 100.

The ecrystal . oseillator stage follows conven-
tion. The key is inserted in the carthy end of

Fig. 2.—Chassis drilling dara.

the grid resistor return and this was found to he
the most favourable position. Some may prefer
keying the screened-grid line, or even the H.T.
On no account key the filament circuit—if you do
the results will be no oscillation, for the valves
must “‘ warm up !

The anode circuit . consists of the usual tuned
circuit made to resonate with the grid circuit
frequency (that of the crystal). The scrcened-
grid feed is of the potential divider type, as this
tends to give better stability, a factor that is of
utmost importance when QRP is used.

The CO is coupled to the PA stage through the
capacitor C3. Battery bias is applied to the PA
valve. The output of the PA valve comprises
a tuned circuit of the same frequency coverage

MPONENTS

Qther components

One crystal holder.

Two British 5-pin ceramic valveholders.

Three sets of coils and holders (sce table for coil
data).

On/Off switch.

Aerial feed-through terminal.

Two extension rods and couplers.

Three control knobs.

©One RF choke.

Two condenser brackets (insulated).

N.B.—For measuring anode currents a milli-
ammeter of 15-50 mA. FSD is required.

Fig. 3.—Appearance of finished unit.

as that in the anode circuit of the CO stage. Since
the transmitter was designed for a throw-eut
Marconi-type aerial, a tuning circuit for this aerial
is an integral part of the transmitter. This aerial
tuner is link-coupled to the DA tuned tank circuit
and is built into the unit. )

The two jacks shown in the circuit, J2 and J3,
are respectively for checking the anode currents
of the CO and PA stages and are used when the
transmitter is tuned up. Details will be given in a
later paragraph.

Choice of Components

When dealing with medium- and high-power
transmitters it is most important to take the
utmost precautions against RE leakages and losses.
But on QRP work it is vital—for there is so little
power to spare that losses must be reduced to the
bharest minimum. First of all, use ceramic or other
low-loss holders for the valves and the coils. Use
air dielectric variables and preferably those with
ceramic insulation. The crystal holder, which is
actually an 807 base, must be of low-10ss construc-
tion, also.

Regarding resistors, there are but four in the
complete unit. ‘These can be of very low ratings
—say, + watt. Capacitors required number three,
apart from the variables in the tuned circuits.
Make sure the eapacitors are eflicient.

Asg to coils, the prospective builder of the one-
watter has several choices. In the original model
standard five-pin coil formers were used and the
actual coils home-wound. Details of these coils
will be given in the next instalment. If the
transmitter is to he used on the higher-frequency
bands it would be an advantage to use self support-
ing horizontally mounted inductors; this con-
tingency was not visualised in the original trans-
mitter, but each constructor will have his own

www.americanradiohistorv.com
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jideas on matters like this as it is purely one of
personal choice.

{ The remainder of the components leave little
to be commented upon and so we can now proceed
to discuss the details of construction.

Housing the Transmitter

’. A somewhat unusual form of housing is used,
due to the requisites of the original model. The
ichassis is mounted in a hinged carrying case in a
vertical position—the opposite to normal chassis
position. The case was purchased at one of the
local surplus radio stores and it may be easily possi-
lble to find a similar one fairly rapidly. For those
desuous of using an identical case it will be cf

”

e ‘ [e] 'i

T
gt ¢

' For Battery Leads
(If Externally $upp/led)

,é%;ﬁ_

- Aerial

PR

Fig. 4—Details for panel drilling

r‘&*’

r——
—
3
>

interest to note that it was originally used for an
aerial coupling unit and it has these words stencilled
on the outside of the lid—** Aerial Coupling Equip-
ment. Aerial Unit F. ZA0811.” 1If one of these
cases cannot be unearthed and the constructor
wishes to build his one-watter the same as the
orzgmal one, the sizes of the case, chassis and
kpanel will be found in the panel above,

With the chassis mounted in the way described
ill one has to do to tune up the transmitter is to
ift up the lid of the case and the controls will be
xposed for simple adjustment. The sketeh

will show this quite clearly. And the final toucly

ywas the webbing strap. This was taken from a
iifass D wavemeter and forms an ideal carrying
strap when using the transmitter on field days.
i Regarding batteries, it is possible to fit these
finto the carrying case itself providing that midget
accumulator and H.T. blocks are used. A couple
f simple metal clips could be made up for securing
he batteries in position to avoid their moving
around inside the case. Arrangements were made,
ihowever, in the model described to use external
|batteries. It was agreed at the time that a self-
-ontained unit would have been better, but the
wlub committee decided that as we already had
standard 2-volt accumulators and 120-volt H.T.
blocks, it would not be in keeping with the club’s
current financial status to invest in entirely new

batteries ! But. if the prospective builder has
midget batteries or is prepared to purchase them,
it is by far the better policy to adopt. For instance,
the Ever Ready number 67 battery is very suitable.
It will supply 103} volts aud has a grid bias tapping
of —4.5 volts. The diinensions of the battery are

s es s e

Dimensions of Metalwork

: Chassiz : 8{in. wide % 3}in. long

{Pancl: 9in. wide X %in. deep.

: Cabinet (inside measurements): 9lin.x 94in. X

i 6lin, (with }in. flange around the top fo
bolting chassis and panel). Cabinet hinged
lid measures 2in. deep.

2Zin. x 6in. x 5}in. and this can easily be accom-
modated in the main case. Other small batteries
could, of course, be used. and the grid bias block
could be fitted to the inside of the hinged lid with
a simple metal clip.

X 23in.

deep.

Construction :

The layout drawings will show how the whole
unit is constructed and it is hoped that the following
notes will clear up any odd points that may occur.
As it is assumed that many of the readers of this
article are beginners in the field of transmitters
the notes are designed primarily for their benefit.

The first taslk, of course, is to drill the necessary
holes. The panel and chassis fixing holes are the
preliminary drillings and then the holes common
to both, such as for the spindles of the variables,
thie switch and the aerial terminal. As the varia-
bles are mounted on brackets set back from the
face of the chassis (about which more later) the
holes should be a good clearance for the extension
spindles (say about 3in. diameter). The switch
and aerial feed-through holes will naturally depend
upon the type of components used. The remaindor

Variable +
Capacitor
Spindfe

oy .
__ ‘s Paxolin

Aluminium &

Paxolin Bolted

& Together,
. Securely

Heavy Gauge Holes For Fixing .
Aluminium Bracket Jo Chassis

Fig. 5.—Bracket for condenser.

of the panel holes are perfectly straightforward ;
a valveholder must be fixed for the crystal, three
jacks inserted and the aerial tuning variable
mounted. Since this component’s rotor is earthed
the capacitor can be mounted direct on to the panel
without any extension rod. The only other panel
holes are minor ones—the two small holes to accom-
modate the anchor tags.
(To be continued.)
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Radio Valve Faulis-2

Types of Fault and the Process of Fault Finding in the Modern Radio Valve

cathode which when heated will emit

electrons, an anode to which these electrons
finally flow, and one or more grids to control the
flow or act as sereens.

The cathode must be of such design that it is
capable of emitting the required number of clec-
trons to constitute the maximum anode current
when it has reached some chosen temperature.

The earliest valves had cathodes made from
plain tungsten wire which had to be heated to
bright incandescence in order to obtain the ncces-
sary emission, but these were soon replaced by

[ [0 TC |
?—‘{f |

FUNDAMENTALLY any valve consists of a

L —yr

|||)l

Series Operated Valves

Figs. 1 and 2.—Note the possible difference of
potential between heater and cathode of V4 in each
case.

valves in which the cathode contained a percentage
of thorium oxide which enabled them to be run
at a lower temperature. In these cases the cathode
was directly heated by means of an electric current
being passed through it, but the necessity for
heating the eathode from an A.C. mains supply
required a construction which would allow of the
retention of heat so the temperature fluctuations
caused by the rising and falling values of the A.C.
inains should not be reflected in the operation of
the valve.

Consequently, it was necessary to provide a
cathode of such physical dimensions that tempera-
ture fluctuations of this nature could not occur.
In the case of output valves, the filament itself
was of sullicient thickness to cause no appreciable
trouble, but in valves wsed in early stages further
precautions were neeessary.

The emission material or cathode proper, was
thereforo separated from the heating filament, the
cathode being made of suitable dimensions to
allow of it retaining a constant temperature.

By H. GARDNER

Cathode Insulation

1t thus became necessary to insulate the cathode
from the heater and as insulators of. electricity
are also good insulators of heat, it became desirable
to construet the cathode with no more insulation
than was necessary to be effective.

A glance at the circuit diagram of various forns
of mains receivers will show that the requirements
of the insulation between the heater and the cathode
will vary according to the type of circuit in use.

In a straightforward A.C. mains set there will
rarely be a potential of more than a few volts'
between heater and cathode, but in the case of,
geries operated valves and valves used in some
types of special applications, the potential may
amount to a considerable figure.

Consequently, the manufacturer will vary the{
insulation between heater and catliode in acecord-
ance with the normal requirements of the circuits
for which the valves were designed.

Breakdown of the heater-eathode insulation is
not a usual fault in modern valves operated in
accordance with the makers’ specified conditions,
but if hum in a receiver is believed to be caused

by sich a condition a straightforward test can be,

applied to the insulation between the cathode and
heater of the valve.

There are, however, several important precau- -

tions to take in making this test. The use of a test
voltage higher in value than that specified as the
maximum to be applied between the heater and
the cathode of the tvpe of valve under test, may
easily result in breakdown of the insulation of a
good valve, 50 reference should be made to published
characteristics before undertaking the test.

It is also worthy of note that cxpansion and

HT+
Stabilised
Supply

Stabilised
Screen
Supply

Supply mMust

Be Such As

Not To Be
Varied By
Changes’ In
Ancde Current |

Fig. 3.—Heater supply
must apply accurate poren-

Fig. 4.—A not uncom-
mon method of checking

tial across hearer.  This emission. Pitfalls
supply must give correct  concerning this test are
voltage for any current discussed in the rext.

drawn. Care must be raken
to  prevent  osallation
through  arrangement of
leads 10 electrodes.

is the possibility of break-
down due o excessive
current., . .
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contraction of the parts comprising the heater and
\cathode may cause the fault to appear only under
wcertam temperature conditions and it is therefore
limportant to test the valve not only .with a cold
‘cathode, but also with the cathode at normal
operating temperature.

{Cathode Tests

The purpose of the cathode being to provide
ielectrons for the current flow of the valve, it follows
ithat a drop in its emissive properties will throw
ithe valve off characteristic.

'\ The emissive properties of the cathode are reduced
Avith use. If the valve has been sev erely over-run,

r the heater under-run, such properties may be
idamaged in a short space of tirne. Testing the
rCOlldlthIl of the cathode in this respect is not the
sxmp]e matter that it appears at first sight. In the
first place it is necessary to have some sort of a
l“ yvardstick » against which to make the measure-
jment, and the only one usually available is the
data given by the manufacturer for new valves in
igood condition operated under certain stated
jconditions. Testing a valve under these conditions
it is possible to see how far it may fall short of
the performance to be expected from it when new.
(This still leaves the tester ip the position of having
ito use his judgment as to"whether the trouble is
sserious enough to affect the working of the particular
.apparatus in which it is used.

There are numerous pitfalls to be avoided in

imaking this test. Unless the cathode is put fully
ito work, in other words unless the valve is operated
wunder the conditions specified by the maker, the
jtrue drop in emission will not be shown although
some drop will be indicated. The ideal test, there-
fore is to put the valve under its normal operating
condxtxons as stated by the manufacturers and
check the anode current against that given as
correct under those particular conditions.
! Unfortunately, it is possible for a valve to show
jup well under such a test when in fact this is far
from being the true state of affairs. for unless all
,the other electrodes and vacuwn are in order the
‘anode current may actually be in excess of that
given for the conditions of test.

Care must also be taken to ensure that self-
oscillation is not present. Capacity between the
wiring leading to the electrodes may easily provide
& circuit which in the case of high slope valves will
cause this trouble. Such self-oscillation will, of
course, give an entirely fictitious reading of the
,anode current.

A not uncommon method of testing the con-
dition of the cathode is to strap together all other
electrodes in the wvalve, apply an alternating
cuarrent, use the valve as a rectifier and measure
the rectified current. Manufacturers’ published
data does not usually provide useful information
for this test. There is also a word of warning to be
.given concerning it insomuch as an wunsuitable
value of A.C. supply to the valve may seriously
damage it either by causing too much current to
jbe drawn from the cathode or overheating of the
control grid or other electrodes to a temperature
which may cause gas to be driven from them.

No mention has so far been made of the first
and most obvipus test which should be carried out
on a valve. That is, to ensure that the filament or
heater circuit is intact. This may sound exceedingly

simple, but there are two points worth watching.
In the older types of valves it is not uncommon for
the heater or filament wire to become intermittent
or disconnected by reason of faulty soldering to the
pins in the base. In the case of the old split types
of pin, this sometimes was the result of an en-
deavour to open out the splits in order to obtain
better contact between the pin and the socket.
Examination of valves of this type with a view to
checking this fault may result in a few minutes’
job with a soldering iron saving an otherwise good
valve from the scrap heap. As nearly all types of
valves fitted with these ping are now obsolete, an °
irreplaceable valve may be saved from destructnon i
by watching this point.

Even a stralghtforward filament or a simple heater'!
can occasionally develop a fault worth checking,
and it can be of interest to make a test as to whether
the filament or heater still retains the resistance
value that it was designed to have. This test
must, of course, be made by measuring the necessary
voltage required to pass the stipulated current
through the filament or heater under test. as other-
wise variation of the resistance of the filament or
heater due to temperature change will provide a
fictitious result.

Technical Literature Received

A USEFUL range of photo-electric and electronic
equipment is described in the new series of
leaflets received from Radiovisor Parent, Ltd., of
1, Stanhope St., London, N.W.1, founded 21 years
ago. These mclude the firm’s new photo-electric
press guard and the recently developed type
FR49 Flamestat flame control device for the pro-
tection of industrial gas-fired ovens, etc.

Other leaflets deal with units for indicating the’
density of smoke emission from chimney stacks,
counting moving articles on conveyors, automatically
controlling the switching of street lights, and the
protection of premises by infra-red beams. Other
applications of the firm’s products include automatic
fire detection, ‘the control of hopper filling. the

detection of turbidity in liquids, as well as countless

specialised applications for almost every trade.

““ Mermaid ”’ R/T Equipment
A leaflet has recently been issued by the com-
munications department of Philips Eleetrical,
Ltd.. and is now ready for mailing to the trade.
The lcaflet concerns a compact * Mermaid ™

radio-telephone equipment specially designed for
1t

small vessels. It conforms with G.I’.O. require-,
ments. ) .,
New Aid to Valve Dealers ‘

A comprehensive price list of all current radio
and television valves at present manufactured in
this country. togethcr with their Mullard équivalents
where npphcable, is now being djstributed to the
trade by the valve sales department of Mullard ..
Electronic Iroducts, Ltd.

This list, which is in the form of a chart measuring
26in. wide by 22in. high, is intended for wall-
mounting. It has been designed for quick and easy
reference, and should prove of great value to all
radio and television dealers.
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"MAGNETIC RECORDING

s

Hints and Tips for Experimenters
By F. C. BLAKE

ROM the number of letters received in the past
F six months, the construction of magnetic
recorders, hoth wire and tape varieties, has
beeome very popular.  Recording by magnetic
means is not a new invention, Poulsen having used
it at the beginning of the century for recording
telegraphic messages, before the advent of the
thermionic valve.
The discovery in recent years of the use of high-

BN 684 Brass Screw
. \ 2 e g,
Bracket l*) 1I_"#|rﬁii]“]'ill I
AT
- 7 : b il' -i|1| |||:| Ui Mumetal
: / oot
50 Turns 4Pf’r°)f;
Yxly

|‘.H

Ul

Fig. 1.—A simple record-playback head.

frequency current, as distinct from the earlier
D.C. hiasing, has helped considerably in improving
the reproduction, giving a greater Jynamic range,
and great reduction, if not elimination, of back-
ground noise.

To obtain the best results, the wave-form of the
H.F. bias frequency must be sinusoidal, or at least
symmetrical. otherwise a noisy background will
be produced on playback, equivalent to a small
direct current bias, the amount depending on the
proportion of *‘unbalance” of the wave-form.
The use of a buffer stage will help to keep the
wave-forin correct, especially if there is a con-
siderable load to supply, as when erasure current
is also being taken from the same source.

Ditficulty is often experienced in getting ~utticient
current to erase, and 1 {ind the best scheme is to

feed the erase head through a seriex condenser of

suitable capacity to act as a resonant civeuwit.  The
precise capacity can easily be found by placing a
small lamp. such as a 6.3v. .3 amp. pilot light in
series with head and condenser, and. changing the
capacity until optimum brilliance of bulb is found.
"The actual frequency of the oscillator is not eritical,
and is wsually in tho neighbourhood of 30-30
ke/s.

Although heads niay now be obtained ready-made,
a simple yet quite efficient head may be made
from a strip of mumetal as shown in Fig. 1, which
ig suitable for both tape and wire.

The strip is hest obtained from a discarded para-
feed or similar inter-stage transformer, and it

should not he cut or bent more than absolutely
necessary, as this will tend to harden it and destroy
its particular propertics. Mumetal is recognisablo
by its silvery appearance—but unless you are certain
of the core material you will be using, it is best to
get several samples from different sources.  Radio
metal is also sitver in colour and, although this ig
not suitable for record-playback heads, it will be
useful for making erase heads. If you have some
silicon iron stampings these will be ideal for erase
heads. which can be made in the same way as the
record-playback heads but with a 2 thow. brass shim
inserted in the gap instead of the aluminiwm
foil.

A brass bracket is made to secure the lamination
which is drilled in the centre to clear a 6 B.A.
serew, the tips of the **lam” if previously cut
mnust be perfectly square and clean edged, the inside
butting edges should he tinned.

After covering caclu side with a layer of medical
plaster, two windings of fifty turns are cavefully
put on, Next, the ends of the *“ lam ” are carefully
bent with a small pair of pliers so that the tips tourh
each other squarely. This is most important, and
demands just a little patienece.

When satisfied that all is correct, carefully insert
a small shim of aluminiwn foil such as is used for
wrapping chocolates. The foil is usually in the
neighbourhood of 1 thou. thick. ’

A little solder is now run on to the ready tinnedl
undersides of the tips to lock the gap at its set
width. Finally, the face of the gap is carefully
filed dead level with a magneto or other very fine

. file, and then polished with a well-worn strip

of emery cloth. 'If care has been taken in correctly
aligning the gap and pole picces very little tiling

Mumetal Strip Mounted On Bracket & Insulated
with Medical Tape :

Strip Partly
Bent Ready For
winding.
Note Direction
Of Windings.

Fig. 2.—Details of construction of the head.
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should be necessary. Too much filing 1s detri- heads are used.
mental. through a resistor.

The lead ends should be covered with silk sleeving

Ry 1000 low
MV,

the recording. head .should be fed
A suitable circuit for the head
in Fig. 3. The resistor R2
keeps the audio recording
current reasonably constant
at all frequencies, and with-
out it there would be "a%
preponderance of bass. and!'j

described is shown

T

VVVVWA 3 E K S
. R> [ serious overloading. This .i§y
1000 3w, VR, * due to the fact that the head
wirewound acts almost as a pure induct-
C2 7  ance, At high frequencies,
WE Erase the head unpedan(e would:
l 139  be high, with consequently,
a low current flow through,

s its windings ; as the recor dmg\'

'5/_;;:05 rﬁﬂ frequency is decreased moré”
(see T?’t)b and more current would flow,
until saturation with atten-

Recording dant distortion commenced.
Head The most satisfactory way
of finding correct level of

audio current is to use a

‘“loop tester,” Fig. 4. An

endless wire or band of tape

Fig. 3.—Oscillator and head circuit.

taken from an odd piece of

The oscillator coil may be obrained
from Wright and Weare, Fudge Industries, etc.

is made up. and either fitted
to the recorder mechanism
with a spring-loaded pulley
to hold it taut, or to a
gramophone motor. on the
spindle of which is mounted
a suitable pulley. By fitting
two heads. one for recording,

flex and twisted together to
reduce hum pickup.

It is a good plan to make
several heads at the same
time. selecting the best aften
testing each one individually.,

Playback

Capstan
/s 208

Record
Head

Head -

The D.C. resistance of the o

head is about .5 ohms. Erase

Impedance Counts . Magnet
Several readers thought ’

that the head should have Gb

a D.C. resistance of 15 ohms Microphone ST

.when connecting it to a Transformer (WOW]

““ 15 ohm ” transformer. Radio Bias

This. of course, is not nec- Pre-Amplifier Set [ Oscer

essarily so, as it is the

impedance of the head that R S

matters, which is governed iif

by the number of turns. the ORI ==

core. and the gap width, — LS

whilst the D.C. resistance is X

‘due to the size of wire used.

In the head deseribed 30

sw.g. sillk and  enamelled

wire was used ; any gauge, however, around this
figure will be quite satisfactory.

High-impedance heads are rather difficult to
make as the large number of turns necessitates the
use of thin gauge wire, but as already stated.
they may be purchased ready-made, should the
constructor wish to record at high impedance
direct from the anode circuit of the output valve,
and to dispense with the input transformer.

In either case, whether high- or low-impedance

Fig. 4.—The Loop Tester.

the other for playback. instantaneous cheeks can
be made with different bias and recording (urreni
levels. It is most important to see that the head:
are aligned correctly with one another, otherwiséi
there will be a serious loss of top response. I

ADDRESS CORRECTION f

WITH reference to the article on Tapo Record:
ing in our July issue. will readers please note

the new address of Audigraph, Ltd.: 74. Gt.
Hampton Street. Hockley, Blrmmgham 18. p
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—CLYDESDALE—

Bargains in Ex-Services Radio and Electronic Equipment

A.C. Mains Power Unit with Built-in Ex British Army.

Modulator, . Tele ic Xmtr/
A fote 110 to 250 volt 50 cycle A'C. marepvmic Smiv

Mains Power Unit, consisting of one L.T.

indi Designed for 2-way

supply transformer—4 v. 4 a, (3 windings)

A e communication on
for the rectifier. etc., at 3.25-0-3.25 v. 8 a. audio voice ITeguen-
tUltra_ long
No R.F. is
gmp]lpy.ed.dThgrfanlgl.'e
transmitter. A 200-0-200 v. 50 mA fully Is_limited, ideally
smoothed supply for bias needs. A second Suitable for workxfnv
i e batteries ?A})i?,g?n Lroxere

(twkce), rectified and smoothed, one supply Tx and Rx. (separate
units)., Dim, : 14lin,
: X 1lin, x 8in. and
\El(%lives include 36C5, 2/807 and 2/AV1 (FW4/5) 7in. X 6in. x 2in. re-

winding supplying the 6.3 v. circuit of a Sot
puilt-in modulator, suitable for swinging SIS y
a transmitted carrier of 100 w. input. plug Wave).
an ‘outlet for the supply of an external

trapsformer (H.T.)—500-0-500 v. locally.
fo¥! the internal modulator. the second
sgg{ply is carried to an cutlet for external
u;

Controls are located on the steel front .SWC‘{W‘&’ ;
ganel. Unit complete in varnished wooden LIRS 1 C¢€
cabinet with carrying handles.

?ﬁg’bé(sg}\rfs’*(sm?m' CARRIAGE Revr
PRICE ONLY. £12.10.0 “EL50.

infra-red Image Converter Cell 153 @eillo
Sniper-scope. Snooper-scope. CLYDESDALE'S
This cell converts images bathed in infra- PRICE ONLY.
red light into normal visible objects.
CLYDESDALE'S 12/6 rosT
PRICE ONLY, PAID. .
each, tas detailed)

Now Ready, List No. 7

of ex-Services Bargains fully illustrated. Send 8d. to
cover distribution  cost, Please print name and address.

polished wouwd base, 3/3,
CRYSTAL SET COILS,
Medium wave.
with circuit, 2/3. CRYS- din.. 3.9,
TAL DETECTORS. Semi-  WIRE.

permanent  type, 3/9. Plastic cu\'erentir H0ft.  reinforced corner

spare whisher, 1'-, 0
CRYSTAL DIODES..4;3. TERMINALS. Rerew  11/-, 16in. x 9in., 12'-,
CRYSTAL SETS. Ntan- Jdown type,
dard, with Catswhisher”  Red and Black. MINIA-  deep, 8in. x 8in., 5.6,
Deteetor  M.W. only, TURE OUTPUT TRANS- 10in. x Bin,, 9/8. 12in. x
11/-. Dbe-Luxe type in FORMERS, lieal for 8in., 10/8, ldin. x %in.,
cream plastic with «emi-  personal
peimaneut  detector.
M.W. only. 8/-. ENAM- {0 i ohm speaker, 46, OUTPUT TRANS-
ELLED COPPER WIRE. MIDGET P.M. LOUD- FORMERS
1ib. reels, 18, 17é
w.a

valves

2ATP4 Xmtr. 3XH
15 v., 1XP 15 v

R cvr, with pick-
up coil, but Xmtr.

£3.0.0°4T16"

\ 25, ) 6
R.W.L, 27, 40 S.W.G., INIUM SPEAKER FRET OP756.
3

I

Order direct from :

A 7 AN "y SUPPLY
CLYDESDALE ..
2, Bridge St., Glasgow, C.5. Phone : SOUTH 270619
Visit our Branches in Scotland, England and N. Irefand.

VALLANCE’S.

Dept. P.W., 144, Briggate, Leeds, 1

BEADPHONES,. bottte. 13, 2 oz, 27 and bpaching. When
Balanced armatur
vhinse, Tdeal for o i
wnta, 5/9. Browns type !in. thic
| High impednnce, able in
36'9 per pair. MORSE B
KEYS. [Fractice type.

690 BAKELITE
al  Ideal fur

SHEET. ordesing, please state
panels, etc. whether you require the
Krown, avails  longer dimension to be
horizontal or  vertical.'
TELEVISION COILS.'
Complete set of coils and

vin, X 2. one Vi choke (Sutton
A loin, 5-. nin. x Coldfield and Alexandra
., 510. Black, tin, Palace) for ' Prastieal
. A Bin, 3., 12in. X Wireless ” T.R.F. Tele
AERIAL visor, 17/3.
© Perlite.” IUM  CHASSIS,

wizes

parta in brass on

Boxed

Catswhisker type tess  coile, 4'- UNING H.W.(., 21in. de 3
erystal), 8- Pachet CONDENSERS. 0005 4in., 5/2. Bin. x -
containing crystal and wid.  Air spaced, 4/6.  10in. x 6in., 9/5. X

Midget hakelite, 5/3, 8in., 16/5. 12in. x

each. 18in. x 10in., 13/3. 3in.

receivers, 13/6. l6in. x 10in., 14/3,
Inatehen 284,3V4 valve 18in.  x  12in., 173,

I8, 14 SPEAKER. (lelestion ¢ QUALITY ** REPRO-
3. @1 2lin. 3 ol voeice coil. DUCTION. GARDNERS'
28 3, Plewsey 3in. 3 ohm 750, Special high fidelity
voice ruil, 16/8. Truvox transformer for single
elliptical tin. x 4in. x PX4or PX25classvahe.!
24in. deep. 3 ohm veice Primary 3,300 ohme
cuil, 19, 6. Midget Valves, Secondary 5/7.3113
1R>, 1866, IT4, 14/8, ohms, 42/~ post iree.'
185, 166, 384, V4, OP754. Special  highi
14/8 post free. SCREEN- fldelity transformer for!
ING CANS. 3 Piece type two PX4 class valves in’
for octal valves, 2,3, push pull Primary;
TUNING CONDENSERS. 6,000 ohma, centie;
Twin gang. >0 pi. less  tapped. Secomlary
tiimniers, 6. ALUM-  0-2.5/5/7.5/15 ohms, 48 9|
Special high!
3 HW.G., 31 As wael by leading  fulelity transformer for

120 8,
122 8w
and 24 8,
26

sW

HW

6. a6 jaanufacturey

Gald or  two PX25 class valves,

S.W.Gi., 3/7 2 oz, reels. Bronze, I%in. x Ilin., in push pull. Primary.
DENCO POLYSTYRENE §3; Chrome, 1Zin. x  6.000 ohms, centre
SOLUTION. ldeal for 12in, 39, Any other tapped.
oping coile.
and davp resisting. loz. 5,3 per . ft. plus post  post  iree.

Secondary.
Low lous  rize available to order at  0-2.5/5/7.5/15 ohius,51 6!

GOODY CAN BE MENT C.W.0. or C.O.D.

Vailance & Davison, Ltd.,
’phone 29428/9

@) TELEVISION

TELEVISION RECEIVERS
SCANNING AND FOCUS COILS
P.M. FOCUS UNITS

58kv. R.F., E.H.T. UNITS
E.H.T. and OUTPUT TRANSFORMERS

Technical Publications post free.

«TELEVISION CIRCUITS’ a booklet
compiled for the Constructor, post free 1/6

Queensway, Enfield,

HAYNES RADIO Lid.

Middlesex.
TRANSTORNERS 4 -
230v. A.C. INPUT
_150.0.150 volts at 100 mia. Size 3} x PLUS I/-
337 x 44" POST.

g SIMILAR.
150.0.150 and O, 10, 20, 30 and 40 volts. All at 70 m/a.
Size 21” x 31" x 33".
CHOKES 20 Hy. 80 Ma, Standard 6/-. 10 Hy. 60 Ma.
Shrouded 4/6. 10 Hy. 30 Ma. Midget 2/,
Post 6d. each extra.

MONEY BACK GUARANTEE.

FI E LD!S’ 435-437'B?|T|RAI|\\11:::?|',(D RD.,

STERN'S BATTERY PORTABLE " PERSONAL” KIT
A complete kit of parts to build a Midget 4-valve All Dry
*“ Personal ' Set.
Consists of regenerative T.R.F, Circuit, employing Flat Tuned
Frame Aerial with Denco Iron Dust Cored Coil. thereby ensur-
ing maximum gain for Single Tuned Stage, covering Medium
Waveband. -
Valve Line-up : 1T4 (R.F. amp.). 1T4 (Detector). 1S5 (1st A.F.),
and 3S4 (Qutput). Includes 3iin. P.M. Speaker and with chassis
already drilled and shaped.

Consumption of only 7m A ensures long battery life.
The kit is designed for a cabinet, minimum size 61in. x 4lin. x
3in. Detailed Building lnstr. and circuit. including Practical
Layout included with each Kit, make assembly very easy
(supplied separately for 1 -).
PRICE FOR COMPLETE KIT, £3/18/9 (plus_16/7 P.T.). \
Suitable Unpolished Cabinet, 12 9 ; E. Ready Bl14 Battery. 9/7. J

The MIDGET A.C. MAINS 2 VALVE RECEIVER. All the
Components to build this popular Set, as specified in the March
1949 issue of Wireless World. can be supplied complete for £3,
Reprint of detailed building instructions, giving practical
layout and circuit supplied separately for 9d.

The WIRELESS WORLD 3 VALVE A.C. MAINS SET.
Covering long and medium waves, We can supply the complete
components to build this set. including drilled chassis, valves,
M coil speaker. etc.. for £4 5:0. Complete wiring diagram and
instructions included (supplied separatcly for 9d.).

We can now supply an attractive Walnut cabinet for the Wire-
less World 3-valve set. with a complete slow-motion dial and
drive assembly. (Station named dial to latest wavelength.)
Inclusive price, £1'150.

A Complete Kit of Parts to build a MINFATURE *° ALL-
DRY ” BATTERY ELIMINATOR. giving 69 Volts (approx.)
and 1.4 Volts. Suitable for use with any Personal Receiver
requiring above voltages. It is housed in a light metal case,
size 4iin. x 8fin. x 11in., and can bhe accommodated in most

Personal Sets. Price of Complete Kit. including detailed
Assembly Instructions and Layout, £1/17/6.

Send 3«. stamp for our Comprehensive Component Stock
List. which also shows our various Kits of Parts. When order-
ing plcase cover post and packing.

STERN RADIO LTD.,
109 & 115, FLEET STREET, E.C.4-
Telephone : CENtral 5814 & 2280
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Designing your

own Recetver

Advice and Guidance for the Beginner

o By STANLEY BRASIER

HERE are always beginners in radio and

I there always will be, but the subject cannot

be learned quickly, and a start is usually
made by building one or two simple reccivers to
strict design—such as those found in this journal.
This is all very well, but before long the time comes
when the student wants to try his hand at building
a receiver to his oun design. but the desire is
thwarted by the fact that he does not know how to
start. To this one may answer that if the student
has not that knowledge he is not in a position to
start designing. The argument to offset this,
however, is that by such designing he will absorb
far more in the matter of knowledge and in a quicker
period. For it is an undisputed fact that a little
practical experience is worth a whole lot of theory.
For instance, if one wants to know something of the
workings of a certain test instrument, one may wade
through pages of literature on the subject and still
not find the exact information desired, but make
the thing up—be it only on the breadboard principle
—and after a little experiment, this knowledge, plus
a lot more, will soon be acquired.

Similarly, in receiver design, the same benefits
are conferred. With a published design, one takes
it for granted, knowing that it will work and that
is the end of it. With a receiver of one’s own design,

however, there is always the stimulus of pride in
one's own efforts, and the added interest spurs one
on to get the utmost out of the set. Quite probably
the finished result will be little or no better than. a
published design, but what a lot of knowledge has
been gained. KR

Having started the ball rolling. so to speak, the
thirst for knowledge increases and is supplemented
by theoretical and technical learning from the
many books on the subject. By this means, practise
helps theory and vice versa. )

1t is the experience of the writer that these
would-be designers have a reasonably good idea of
the requirements of the radio section of the receiver
and in this respect need only a little guidance in the
method of procedure. Tt is usually the caloulation
of values of the various components in the power
seetion which cause the most worry.

Symbols

The beginner will naturally have studied the
design of various receivers, and should be familiar
with the numerous diagrammatical symbols used
to denote components, types of valves, ete. The
ability to draw theoretical circuit diagrams is
essential before anything is attempted and in this
connection most textbooks include a page or two

Smoothing Choke or LS. Field
—2 i

AC,
Voltage /(l;ams
/ e Oropping T
Resistors Load
Resistor

0/
F

/ —TSO,UF

Y
Aerial HE 'OO,.-OI
Coil Coit ¥ -
‘ * 9
. o
7 A~
L
p )
mn
T T
Lt

i
O/ pF Esch

/
Bias Resistance

Fig. 1.—A suggested circut for a simple 3-valve plus rectifier A.C. Mains Receiver. Details
of design and the principles involved will be described in this series. .
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devoted to symbolic diagrams. Similarly, valve
Jdata books provide lots of information .on the
various types of valves. All this should be studied
earnestly.

With a beginner having a natural and keen
interest in radio, certain factors are easily or auto-
atically absorbed and are implanted upon his
memory for good and all. 1t is the theory, after a
eortain point, that is so difticult to master. The
enthusiast knows, from constant reference to these
pages, that one must observe various rules of
thumb. He knows, for instance, that a condenser
will pass A.C. and will block D.C. hut does not
know why ; and that A.C. has to he rectified before
itican be used for H.T. at the valve electrodes, but
has .no notion of A.C. theory.

‘Given a certain standard of intelligence, esuch
things, and many others, are readily absorbed, and
usually provide all the bare information to start
on the venture of receiver design. :

- Naturally, a certain amount of elementary
knowledge on the subject of radio is necessary.
We have already discussed the question of circuit
diagrams but to emphasise the ease with which such
a diagram may be read—as compared with a wiring
or block diagram—refer to any typical receiver
design. Most novices tend to avoid the theoretical
counterpart, until it is realised that a block diagram
is quite tedious to unravel, and that once mastered,
the essential details of a theoretical diagram can be
approciated in a few moments. In this respect
it is interesting to sec how long it takes to decipher
a block diagram into its theoretical equivalent.

Ohms Law

A thorough knowledge of Ohms Law is also
essential because it is the key to many ealculations
necessary even to simple design. This is also avail-
able in most text books, but for ease of reference
it iy given here. It denotes the relationship between
voltage, current and resistance, and is the law by
which, if two quantities are known, the third may
be assessed. Where E=voltage (electro-motive
force) I=current in amps., and R —=resistance in
ohms, the various formul®e are:

1B B E=IxR
R 1

Note that in all cases I is in amps., not milliamps.,
50 that the result must be multiplied or divided by
1,000 it wmilliamps. are used.

And since wattage (ov power) is dependent upon
the quantities used in Ohms Law it can be assessed
as follows :

12
WATTS (or W)= or W=ExI or W=I*xR.

Resistances

Whilst on the subject of simple mathematies it
woulidl be as well to consider resistances and con-
densers in serics and parallel, for such caleulations
are always useful during receiver adjustments.
Rexistances in scries are merely added together
thus, R=R!'+R2+R3 ete. Resistances in parallel
are more difficult sinee the resultant R is the
reciproeal (the quantity divided into 1) of the sum
of the reciprocals, thus :

1 1 1 1
(IE“LTL, ]_ﬁg)_T()'l‘AL_R }
In this connection it is useful to remember that two

resistances of the same value, joined in parallel
will have a total resistance of half the value of one.

Capacity

b SR .

Furning now to capacity, the formula are
similar, but reversed. Therefore, condensers in
parallel are caleulated thus : C=C14-C2++C8, ete,,
while condensers in scrics aro: ,

( 1 1 1 1

S Y= =

(AR (‘3) TOTAL

Here, again, two condensers of the same value
joined in series have a resultant value half that of
one, so that two 0.0005 pF. condensers in series
result i a total capacity of 0.00025 HE.

Inductance

Regarding inductance, it is not necessary at this
stage to wade through pages of elucidation on coil
design. This is a case where one can study the matter
at any time and at any length. For the purposes of
initial receiver design it is sufficient to think of
inductance in terms of, say, a long- and mediun-
wave coil, or a 20 henry low frequency choke. It
is far safer and more rcliable in the first stages of
construction to make use of commercial coils—
home construction to one’s own design can come
later, when the theory has been grasped. But there
is no point at the moment in worrying and making
lengthy coil calculations when the ready-made
component, tried and tested, is available at a modest
price, and provides an acknowledged standard of
efficiency.

The noviee should be able to discriminate between
high frequency and low frequency, alternating and
direct current, and appreciate the basic principles
of voltage dropping, smoothing, decoupling, ete.

Knowing these, he will, in tnrn, be able to analyso
a circuit diagramn into its H.¥., DET., and L.F.
scctions. The same applies to the A.C. and D.C.
power supplies. ’

Regarding such items as coupling and decoupling
condensers, grid leaks, paths, etc., here again we
may rely on the rule of thumb, or accepted practice.
From reference to various designs we know that the
value of a grid condenser of a detector valve comes
within a certain range, therefore wo would not
be likely to malke this value 2 uF.

For the remainder of the circuit, Ohms Law can
be relied upon to see us through and an explanation
of calculations, together with a certain necessary
standard of ability i simple mcehanies, will be
given later.

Assuming we are now in a position to estimate
out requirements with regard to a suitable reeeiver,
this will naturally vary according to individual
ideas and localitiex, but for the purposes of this
articlo we cannot do hetter than to decide on a
three-valve H.F. detector and L.F. receiver
which always has good average sensitivity and
acceptable quality. Aund for the purposes of greater
explanation, the power can be provided from A,
mains.

Design :

If we attacked the problem of design sciontifically
we should say that for a given tiny input, a certain
power output is required, and then proeced to find
out how many valves would be wanted and the stago
gain required to produce the results needed. How-
ever, previeus designers have shown us that our
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three valves will give a good performance and it
is now only necessary to decide on the tyvpes of
valves to be used. - This is where one’s preferences
may come into play and provides an opportunity
to design the set around valves of one’s own choice.

Output

The first thing to decide is how much power output
(in terms of watts) is expected and as we are not
concerned with batteries we can afford to be some-
what extravagant with current, upon which output
is always dependable.
receiver is to be limited to three valves, only one of
which will provide L.K. amplification. However,
by using a pentode output valve which gives more
watts output for a given anode current than does a
triode, we can rely on about 2 watts, which (we
will assume) is ample for our requirements. It
should be appreciated that to realize this output
a reasonably large input signal, such as that from a
local station is necessary.

In order to provide as much sensitivity as possible
to the receiver it would be wise to use H.F. pentodes
for the detector and H.F. stages, so that we are now
in a position to choose the valve types. In practice,
of course, valves may be on hand which could be
used, but as a start must be made somewhere,
it is suggested that the receiver is built around type
6K7 for the H.F. stage, 6J7 for the detector and
6V6 for the output stage.

Coupling .

The next question is that of intervalve coupling
between detector and output valve. If a triode
werc being used as detector we could be sure of
plenty of amplification by using an L.F. transformer.
The use of this component, however, encourages
hum pick-up and, in any case, is not suited to the
H.F. pentode whieh it is proposed to use. On the
other hand the gain of the H.F. pentode is greater
than the triode so that with resistance capacity
coupling, good amplification will still be obtained.

“There is quite a choice of the type of coupling
between the H.F. and detector stages ; that most
comnmon being by means of an H.F. transformer.
Choke coupling is also very efficient and may be
considered as an alternative.

Selectivity

The question of selectivity has also to be dealt
with; but in order to avoid complications at this
stage we will content ourselves with -two tuned
circuits, one of which will provide coupling between
the aerial and the first valve.

Reaction should be provided in order to increase
the overall sensitivity of the receiver, but since
this method of control is passing out of favour it
can be omitted, thus obviating an extra control.
We shall see later, however, when testing the
completed set, how an alternative system may be
applied.

Power Supply

The circuit is now pretty well lined up and’

it remains to provide a power supply to the valves.
This is to be drawn from A.C. mains via a trans-
former. (It is proposed to explain later the require-
ments for an A.C./D.C. receiver.) The mains trans-
former primary winding should be rated at the

On the other hand. the

voltage of the mains and in practice it is tapped for
voltages.between 200 and 250. On the secondary
side, three windings will be required, i.e., the -
H.T. winding, the rectifier Leater winding, and that
which supplies the ordinary valve heater in the
receiver. These latter are always run in parallel, l
therefore the current required is additive, the
voltage being that of one valie. Reference to the
valve data will show that this voltage is 6.3, whil €.
the combined current consumption of the thre
heaters is 1.05 amps. This then, is the rating for
the transformer heater winding.  Although the, :
voltage rating should be correct, it is usual to allow

a safe margin of current working and in this case
up to 2 amps would be permissible.

Regarding the rectifier, we could have used the'
metal type, thus saving a secondary winding, but !
since this is intended to be shown in the A.C./D.C.
version, the valve counterpart is suggested here for
purposes of explanation. 1t is usual for a transformer
Incorporating a 6.3 v. winding to be provided with
another at 5 volts for the valve rectifier. This is
quite convenient as there are various tyvpes from
which to choose, but we cannot decide on this until
the H.T. requirements have been calculated.

Transformer Requirements

Full wave rectification i standard in A.C. (only)
receivers and for this reason a centre tapped H.T.
winding is required and it is now necessary to
find out what voltage and current is to be drawn
from it. Further reference to the valve data shows
that at 250 (max. voltage) the 6V6 consumes 50
milliamps including the screen grid, which must not
be forgotten. The 6K7 anode and screen will take
13 milliamps and the 6J7 a further 2.5. Actually
this latter current will be lower because of the anode
load resistance connected in the 6J7's anode,
causing a gevere voltage drop, with consequent
low current ; but the difference will not be sufficient
to upset our calculations. The total current is
therefore 654 milliamps and it now remains to find
the voltage required. The maximum voltage per-
missible for the anode of the 6V6 is 250. Note that ]
this is «f the anode and in the interests of quality
and watts output it is advisable to maintain it.
It is now necessary to calculate how much resistance |
(therefore voltage drop) will be in circuit between
this point and the output point of the rectifier.

Loudspeaker :
If we are to consider using a mains energised
loudspeaker, now is the time to decide, becausg
it will affect the voltage needed at the H.T. second#
ary quite considerably. The field coil of this type
of speaker may well have a resistance of 2,000 ohms,
to which may be added about 400 ohms for the:
primary of the output transformer. Note that the
total current will pass through the loudspeaker
field coil whereas only that of the output valve'
anode will flow through the transformer primary,
By applying ohms law (I=CxR) the voltage
drop across the field coil will be 65 X 2.000
1006 — 130V
and that across the transformer primary 45 % 400 _
1,000
18 v. In addition to this the grid bias voltage of !
12 must also be considered.
(To be continued)
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246, HIGH SYREET,
PARLESDEN, N.W.10

' RCA

6AB7
/1853 Metal

30§

1f, yours is a Valve Problem—BULLS
ar’c the People who will most likely
solve it, Mullard, Brimar, Cossor,
Mazda, Marconi, Osram, Tungsram.
Hivac—any type, British and American.
All prices include Purchase Tax. most
valves are Ex-Ministry of Supply. new
and unused. There is only one ** BUT."™
3 You must FURRY—
AMERICAN TYPES
(Unused and Boxed)

BATTERY,

AL
and
UNIVERSAL
TYPES.

0Z4. 6/- ; 6B8, 7/-; 6SLT, 6/-: 10, 9'- ©
1C5, 7/~ ; 6C8, /- ; 65J7, 9/3 ; 20L6GT.
/- 1LA4, 6-: 6C6, 9/-: GSN7, 7.
25Y5, 9.-: 1R5, 8-: 6D6., 9/-: ET7,
8/3 . 2574, 8 185, 8-: 6F5, 6-1

SKT, 1. 9002
s 6QT7, 7/-; 128Q7, 73
3 B6SGT, 7/~ 125R7
3B7, 11

11/- : 813. 35,
TISIT 1 LACEMENT
TYPES (Unused and Boxed).,
BATTERY YYPES (or equivalent)
210VPT, 8/~: SP2, 8/-; 210LF. 4
TDD2, ; PMIHF, 3/-; PM22A. 59 ;
P2. 43 ; QP21, 7/-; PD220, 10/-
MAINS TYPES (or eguivalent)
ACTHI, 16/~ S FW4500,

16 ; SP4 (5), 8/- ; FCI3C, 8/~ ; VP4B,
; FCI13, 8/~:; MS4, 10/: VPI3C,
CHL, 7'3; VP13, 8/-; D4l

TDD13, 8/-: AC.Pen (5), 12 -
H1.13, 7/- ; AC.Pen (7), 12/3 ; SPI3C,
. Y10, 7/- . PEN3520, 12/- U12,
PEN4ODD, 18/-; Al NDD,
18/-: U4020. ACSPEN, {12 -

sSPEC ‘PES

ACTP,16/- ; U . X85, 8/- : TP2620
/-, KT 5 - P133,

0/ 17 F50, TH233,
1/~ U7, 8/6 ; EL33, 8/- ; TP22, 13- :
DH73, 9,6; ECC3l, g)-: PEN453DD.
3/-7 X73. 1019 : EF39, %i-; ME4l
KTWT3, 9/9 3 BEL32, 7/~ ; PEN383
KT72.9/9 ; EF6, 7/-: U22, 10/
7 EK32, 8/- ; HL133DD, 9/-
HL42DD, 18-

. PEN45, 9/-
PEN45DD, 9/-
T33C, B8

KT35, 9/9
9/- ; CIC,
X :

CVPI1, 12/-
TP23, 12/- : Us2,
. 7/~ DHS63
PENZ5, 7/-; KTW6]

25, 8

H63, E
QUIPMENY TYPES

EF54, 5/-; _VRE5, 4.3

;s 9D2. 6.3 : VRESA, 4/

43; VR, 3i-: 8D2, 6/3.

53, ;. VR92, 3/3: VT2, 5/~

43
30, 6/-. Postage 9d.
STOP PRES:

SIS with valves in
brand-new condition :" IR5, 1T4. IS5,
1S4, complete with Circuit Diakrams.
showing how this can be converted to
excellent set for Beach, Lawn, etc.
Only 27,6, post 1’~. Mark envelope P.W.

americank:

HIGH FIDELITY

and

INCREASED
REALISM
AT LOW COST

The system of using a '‘separator ™' for
dividing bass and treble between two foud-
speakers is widely used in the most expen-
sive reproducing systems. You can now
achieve similar results by using your
existing 12in. L.S. Unit for bass reproduc-
tion, with a second speaker for treble.
both fed from a Webb's ' Cross-over
Unit.””  You will find the bass is cleaner
and the treble improved in brilliance
and attack : in fact the entire reproduction
becomes nearer the real thing.

WEBB’'S CROSS-OVER UNITS

Type ** A" Cross-over 2,000

cycles .. £2 2 0
Type * B.” Cross-over 1,000

cycles ... .. £212 6
Type *“C.” Cross-over 1,500

cycles ... . £3 7 6

Futl details of these Units are given in
Webb’s Catalogue, price 10d., post
free, This also includes circuits and
values to enable you to

BUILD THE UNITS UP YOURSELF

A SELECTION OF
FROM WEBB'S
UNRIVALLED STOCK OF
APPARATUS FOR “ QUALITY
REPRODUCTION

“STENTORIAN " S8i2
An 8in. L.S. Unit at reason-
able price recommended
by Webb's for use as
treble reproducer in a
dual speaker system.
(Available 15 or 3 ohms) £1 8 ©
“ W.B.” CONCENTRIC DUPLEX
SPEAKER
Modern design gives out-
standing quality of repro-

duction ... . £6 &6 0
* DECCA '’ PICK-UP
Does justice to a good ampli-

fier ... £3 15 4
“ COSMOCORD "' GP20 PICK-UP
The new crystal approach to

Yhi it .. £3 141 5

WEBB’S RADIO

14, SOHO ST., OXFORD ST,
LONDON, W.I.
Note our SHOP HOURS : 9 a.m.to 5.30 p.m.
Sats., 9 a.m. to | p.m.
Telephone : GERrard 2089.

SALE! SALE!! SALE!!!

To make space in our warehouses in prepar-
ation for re-organisation we are '* slaught-
ering ’ prices of goods otfered below. Help
us and help yourselves while supplies last.
First come. first served, so avoid disappoint-
ment and order early.

R1155COMMUNICATIONS RECEIVERS.
This world renowned 5 waveband R.A.F.
receiver is too well known for the specifica-
tion to be repeated, Every set is guaranteed
in working order, and is aerial tested before
despatch. Full conversion details for mains
us%) suppiied. ONLY £7/19/6 (carriage

—-
153

RECEIVERS TYPE 25,73. Part of the TR
1196. Covers 4.3-6.7 mcs, and makes an
ideal basis for an all-wave superhet, modi-
fication details supplied. Complete with
six valves : 2ea.of EF 36 and EF 39, and 1 ea.
EK 32 and EBC 33. New condition. ONLY
19 6 (postage, etc., 2/6)

RECEIVERS 18, Covers 6-9 mcs. and only
requires normal battery supply Lo operate.
Complete with 4 valves: 3 of VP 23 and 1

of HL23DD. New condition, ONLY 15.-,
(postage, etc., 26).
B ERY AMPLIFIERS. Ex-R.A.F.|

Originally used for inter-comm. on aircraﬂ,‘
but ideal for use as a pre amp or with a
gramo pick-up. Complete with valves|
QP 21 and HI, 210 in original transit cases.!
ONLY 19 6 tpostage, etc., 2/6).
RECEIVERS R1132A. Covers 100-124 mcs.
s itself to conversion for other|
frequencies. Has superh slow-motion drivel
and tuning scale, and 0-.5 ma tuning meter.
Complete with 11 valves, and only requiresi
normal power pack for 6.3v. valves 10!
operate. ONLY 59 6 (carriage, etc., 12/6).!

T1154 TRANSMITTING ASSEMBLY.!
A" vital part of the famous T1154 Trans-
mitter, this assembly contains some beauu-}
ful transmitting condensers, pre-set tuning,
devices. variable inductances, large bar and!
circular knobs, etc., etc. Designed as a,
complete replacement unit these are,
BRAND NEW IN MAKER'S CARTONS.
ONLY 7,6 (carriage, 3/6). .

POWER UNITS TYPE 10. Ex-R.AF.
Input 24v., Output 6v, 5 a,, 150v. 10 a,, v,
at 70-240 m a, ONLY 12/6 (carriage, 5/-).
AMERICAN INDICATOR UNIT AP\M.?
Less valves but complete with CR Tube)
5CP1. Ideal for conversion into a scope, or
worth pounds
perfect condition.
cte., 12/6).

AVMERICANRADAR RECEIVER APN4,|
Less Valves. In addition to the receiver|
components this aircraft recetver contains
the power supply for the indicator. Contains
shoals of components, including 15 valve,
holders, high voltage condensers, switches,
1.F. transformers, etc., etc. Perfect condi-
tion. ONLY 17/6 (carriage, etc., 5~ '

INDICATOR TYPE 62. Less valves and.
CR Tube. This fine two-deck unit is another,
first-class proposition for component value..
Contains 20 valve holders. condensers.|
resistors, potentiometers, etc., etc. ONLY!
176 (carriage, etc., 7/6). .

Cash with order and please write name
clearly. ‘

U.E.L
CORPORATION

The Radio Corner

138, Gray's Inn Road, London, W.C.|
(PHONE : Terminus 7937)
Open until 1 p.m. Saturdays. We are two
minutes from