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"’ ' COILPACKS

SUPERHET and T.R.F.

* A Battery

e moaelis | The OSMOR Q™ Coilpack
ernization of Type | does not “* whistle while it

I8 receivers, see
page 128 of this
issue.

works *’ but gives you perfect
performance in every way. And
it saves time, money and hours
of wasted effort puzzhng over comphcated 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, Coil-
packs, Dials and all Radio Components, etc.

* New wavelength scales for Type A dials, 8/- each.
OSMOR RADIO PRODUCTS, LTD. (Dept. Pi0),
8RIDGE VIEW WORKS, BOROUGH HILL CROYDON, SURREY

Telephone : CROYDRON 1290.

, _” A new Super lightweight pickup

The finest pickup on the market at
a competitive price

with interchangeable heads

Green Spot for microgroove recordings

Red Spot for modern standard recordings

YeHow Spot for older standard recordings
These pickup heads are fitted with an easily
replaceable armature system complete with a
cemi-permanent sapphire. Downward pressure
10-12° grams f{or standard recordings, and 5.7
grams for microgroove recordings

Prices : With one Head £4 0 0 plus £1 14 8 Purchase Tax

Extra Heads each £2 10 O pius £1 | 8 Purchase Tax

Spare Armature System with sapphire 14/8 including Tax

Telephone :
Hupperholme 3
6 9169
Manutaciured by

A R SUGDEN & CO. (ENGINEERS) LTD.
WELL GREEN LANE BRIGHOUSE YORKS,

CONSTRUCTOR

UNIVERSAL 8 WATT OUTPUT
TRANSFORMERS—T98—T99

No congtructors’ work bench is complete without ope of these
teuly amazing output Transformers. Their Universal character-
istics enable them to be used in a wide ranee of circuits. Covers
any ratio from 11 : 1 to 105 : 1—the ideal component for all experi-
mental work. TYPE T98 for single ended valves, 7=
The superfor design and |BETAIL PRICE

21/-

LARRIAGE
PAIL

TYPE T98 for push-pull.
bigh quality of Gardners Transformers ensure
better home construction.

Fully  descriptive lilerature or Somerford and
Minitord Componcnts will b2 sent upon requast.

GARDNERS PADIQ/Q/

SOMERFORD. _CHRISTCHUREH. HANTS
Phone : CHRIST’CHURCH ,IO’IS

The Solder
which is
recommended
for the
View Master
and other
Television Kits

As recommended by the designer, use only ERSIN
MULTICORE SOLDER—:he Soldar wire con-
taining 3 cores of non-corrosive Ersin Flux.
of 18 S.W.G. High Tin Television and Radio

Cat, Ref, C.16018. Price 5/- retail.

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

MULTICORE SOLDERS LTD.

eilior House, Albomarle Stroet, London, W.1.

www.americanradiohistorv.com
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‘VO'F ELECTRIC
- _SOLDERGUNS
OFF-STRAIGHT EASY-
GRIP HANDLE
PERFECT CONTROL
QUICKER HEAT UP
LOCALISED HEAT
LOW CURRENT
CONSUMPTION
MAINTAINS CORRECT
HEAT

A MODEL FOR EVERY
PURPOSE

Obtainable from all leading too!
merchants and factors. Write for
FREE illustrated technical literature

WOLF ELECTRIC TOOLS LTD.
HANGER LANE, LONDON, W.5.

WY -, exsA

UK "ergerins ~ GZAK

H.T. BATTERIES. 120 volt, standard size and tappings. Not
old stock. Special price, 716 each, plus /- post.

RECEIVERS TYPE 18.—Cover ¢-9 mcls, and are for battery
operation. New condition. Only 17/6 each.

MOVING COIL HEADPHONES with moving coil hand
microphone. Price éi-. Transformer to suit, Z/-.

VIBRATOR PACKS.—b6 volt input. Output 180 volt 50 mA.,
fully smoothed. Price 1916, plus post |/6.

TWIN RIBBON FEEDER.—Heavy duty 300 ohm. 5d. per
yd. Standard K25 300 ohm. ribbon, 9d. per yd. Co-Ax. cable,
3in.dia., 70 ohm., 8d. per yd. }in dia., l/- per yd. Post on feeder
and cable, 116, any length,

CONDENSERS.—.0!, 5000v., [i6; .02, 8,000v., 2/-; .0I,
4,000v., 116 ; .03, 2,500v., li6.

POTENTIOMETERS.—5 watt wire-wound .20 k., 25 k.,
2l-. 500 ohm and” 2,000 ohm 50 watt wire-wound on 3in.
Ceramic former, 3/6 each. Carbon Type Potentiometers,
.50 k., 100 k., | meg., 2 meg., l/6.

TEST METER.—7 ranges as follows: [|.5v.. 3v., I50v.,
6 mA., 60 mA., 5000 ohms, 25,000 ohms, 2}in. dia. scale M.C.
meter. Rotary selector switch. Black bakelite case, 6in. x
4%in. x 4Lin., fitted with removable lid. also provision for
internal batteries. Ranges can be extended very easily.
Bargain price, 25/-, plus 116 post. .

Please print your name and address.

CHAS. H. YOUNG, G2AK

All Callers to 110 Dale End, Birmingham
CENTRAL 1635

Mail Orders to 102 Holloway Head, Birmingham
’ MIDLAND 3254

SOUND, VISION,
TIME BASES,
POWER PACK and
-+, SPEAKER on One
1355 Chassis. Data
for London or Bir-
mingham, 3/-.
1355’s in original
maker’s cases, 55/-.
ACCUMULATORS
Brand New. multiplate, in non-spillable celluloid cases
measuring 3}in. x 1}in. x 4in. 7AH, 2v. ONLY 5/11.
SELF- hNERGlSED HANDSETS. Standard P.O. tvpe
handsets which require no batteries. Just join them
with twin leads and speak ! OUR PRICE 12/6 pair.
RECEIVER 18 with 4 battery valves, covering 6-9 mc/s.
‘““ As New.” 17/6. Complete with batteries, “phones
and circuit. 27/6. H.T. BATTERIES. 94v., 5/6 each.
AMPLIFIER 1135A with EF39, EK32 and EL32, and
our ** 10 min. conversion” data and circuit. 15/
RECEIVER 21 covering 4.2-7.5 and 18-31 mc/s, and
complete with 9 valves, BFO and interference sup-
r())r&sior these have sllg,htly damaged knob spindles.
TRANSMllTbR 21. Designed to operate with the
above receiver (same frequencies), these will send
CW, MCW or speech. Complete with control box
key, valves and circuits, the PA coils and relays have
been removed by the Ministry of Supply but may easily
be replaced. 25/-.
VIBRATOR PACK 21. The remaining section of the
W/S 21, this. delivering approx. 150 v. at 40 mA, will
supply the above receiver and transmitter. the three
units being mounted behind the Tx pane! and forming
a very fine station. 15/6. Store soiled, 7/6.

RADIO EXCHANGE CO. Beorowo: Prone: sscs

| THE NEW 1355 CONVERSION!

Mode! ... . oo 103
Stages of I.F. 2
Selectivity better than (kcls) 7
Stages of AV.C. ... 3
No. of Valves . 10
No. of Wave Bands 3

ADDING UP TO ONLY 19 Gns.

No other radio chassis offers g/l that the Armstrong RF. 103 so
effictently provides at such a low cost.

OTHER ARMSTRONG CHASSIS

Model EXP. 83/3. An eight-stage all-wave radlogram chassis is
deslgned to provide guality radio and record reproduction for the
‘ not-so-rich.” £15.8.8 1 ax,
Mode) 1252, The * Armstrong ” triumph—a 14-valve all-wave
radiogram chassis with short wave bands down to 10.9 metres,
The chassis for the man who wants the best. £33.12.0. Plus P. Tax.
ARMSTRONG TELEVISION—MODEL TV.20. A wide-range
21-valve instrument incorporating a 12in. C.R, Tube. £52.10.0.
Plus P. Tax. .
Write now for full information.

THE CHASSIS PEOPLE

Armstrong Wireless & Television Co., Ltd.. Warlters Road,
Holloway, London, N.7. Tel.: NORth 3213.
Sole Birmingham ent : Hayes Company, 1, Alcester Road,
Birmingham, 13.
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GOOD NEWS for the discriminating gramophone enthusiast!

— GREAT REDUCTION IN PRICES OF —
ROTHERMEL CRYSTAL PICK-UPS

To bring the mare expensive models within the reach of the most slender purse,
Rothermel Crystal Pick-ups have been greatly reduced in price. Now, the superb >
performance of these high-class instruments can be enjoyed by all.,

¢ of i (This price reduction came into force on January Ist, 1950.)
SENIOR MODEL B .

This has a handsome bakelite tonehﬂnu. ;\ith CONCERNING CRYSTALS
¢t hea acili king., is pick- A q R
ggfg:ah;l'l‘,l{_:{;;ﬁ:;;;';ﬁg?‘%?ﬁprge""iu'él"miﬁg ROCHELLE Salt Crystals lend themselves admirably for use in the construction

Purchase Tax, 65/- of High Fidelity Electrical Pick-ups. The chief characteristics of these instruments

NEW PRICE 28/- are clearness of attack and extreme sensitivity, giving a large output voltage for .l‘
Purchase Tar 12,6 direct connection to the domestic Radio Receiver. The Pick-up Cartridge con-
sists of a bimorph crystal efement coupled to.a light stylus chuck. Due to the
flexibility of the crystal, very little mechanical dampingis required, resulting in an
element having excellent characteristics with a rising low frequency response to
compensate for recording deficiencies.

JEWEL TIPPED NEEDLES
These give hundreds of playings and improve reproduction with negligible )

MODEL S.8 = wear on records. Straight, Trailer and Miniature types are available.

The weli-hmown popular Pick-up, embodying the

improved Rothermel Cartridge head. 1t gives a . CENTRALAB VOLUME CONTROLS

very high performance and is thoroughly recain-

mended for all-round use. Old price, including Undoubtedly the finest Volume Control made, and fitted as standard by many

Purchase Tax, GO/8. leading manufacturers because of quality, reliability and smoothness of action. g
NEW PRICE 26/~ Has no direct rubbing contacts. Values from S00 ohms to 5 megohms, in long or

Purchase Taxr 11,6 linear law, plain or with single pole or double pole switch.

If your retailer cannot supply, write direct
to the pioneers of Crystal Pick-ups.

MODEL U.48 ROTH E R M E L LT D.

This has been expressly designed to bring high ROTHERMEL HOUSE, CANTERBURY ROAD, KILBURN,

fidelity crystal reproduction within the reach

of all. A “thoroughly sound instrument with a LO NDON., N.W.6
Turchase Tare 3620 O bn Sphisudior "Phone : MAIDA VALE 6066 (3 lines).

Purchase Tax 88

L

At the request of many of our constructor

By request friends, we give here full details of the famoué;E C

range of Stentorian chassis. o
L)
c Flux eol G Fl T Seeer | Handiing e
one A e t t t H 1 H
fype dia. (DGe::;tsy) d?a. len:‘t)h valc‘: F?u: lmpcet:jance (Van:tctls)y TV,Y;:.’; | v:-'rtah,::t
(ohms) € s d (£ s.d
*S, 2.57 2% 7,000 3757 | 033" 0937 5,285 3 3 —_ | 15 6]
*S. 3.57 33 7,000 625" | 035" 1257 11,500 3 2 | —_ | 6 6
S. 507 5 7,000 75" .040” 1257 | 14,000 3 2.5 I 50 17 6
*S. 610 6* 10,000 757 .040° 1257 | 20,000 3 3 1 8 6 P10
S. 707 7° - 7,000 | - .043” 1877 | 27,650 3 3.5 110 6 P10
s.8l10 | 8 10,000 | {* .043” 187”7 | 39,500 3 5 113 6 I 4 0
S. 912 9 12,000 | 1” .043” 1877 | 47,400 3 7 119 o 1 9 6
S. 1012 107 12,000 | |~ 043~ 1877 | 47,400 3 10 211 0 117 6 V4
S. 12135 12* 13,500 | 1.5° 050" 25" 106,000 15 I5 8 80| 770
S. 1814 | 18” 14,000 | 2.5° 0625”7 | 312”7 227,000 12 30 —_ 24 0 0 o
" |
Further details of these speakers and % All chassis material is of Mazak 3 except & P

of the famous Concentric-Duplex models $-2.57. 5357 and S.610 which are of

@ . LOUDSPEAKER
CS-ZZ’/W/M/: CHASSIS )

WHITELEY_ ELECTRICAL RADIO CO. LTD - MANSFIELD - NOTTS

www.americanradiohistorv.com
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BY THE EDITOR

The Beveridge Report

LSEWHERE in this issue we summarise
the Beveridge Report on Broadcasting.
In many respeets it is a disappointing

document. It consists of two volumes of 583
pages and 327 pages, respectively, and it
includes  the evidence given before the

Committee, who held 62 meetings, by a large
number of interested socicties, institutions,
trade associations, clubs and individuals.

The conflicting interests were incapable of
consolidation and neither the Beveridge Com-
mittee nor any other could find a solution to
the various problems which were raised. The
main criticism of the B.B.C. has been its
monopoly ;  the auteeracy with which it
governs broadecasting, and indeed, in some
respeets, endeavours to govern the private
lives of its staff; the poorness of some of its
programmes ; its failure to develop television
on a scale comparable with its importance. and
its tendency to regard itself as an Empire
which rules by some sort of divine right. Kven
the presentation of its aceounts, which has
come in for a great deal of criticism, would not
be permitted an ordinary ecompany under the
Companies Acts in so vague a form.

Some’ of the recommendations of the Com-
mittee are most surprising. For example :
*“ Aliens should be eligible for establishment.”
According to paragraph 456 of the Report the
rcason for this is that there are many foreigners
who can better serve the B.B.C. in its overseas
services because of their special knowledge of
particular countries. That simply will not Lold
water, and, even if it did, in these grave times
in world history. it is wise to sce that those
administering the most vital link in our com-
munications should be purely Inglish, espeei-
ally after our experiences at Iarwell. Tt is
impagsible to.accept assurances of loyalty from
foreigners. We have had that from many who
have since proved to be traitors, Knowing
how forcign powers work with the fifth, sixth
and seventh columns, it is more than ever
desirable that the B.B.C. should be purged.
Do not let us wait to be wise after the event,
as we have been in the case of atomic research.
There are plenty of Englishmen able to fill
every post in the B.B.C.

The suggestion for the development of very-
high-frequency broadeasting 1is, of course,
related to the technical side and it will meet
with general approval. The main purpose of
the Committee, however, was to criticise
policy and not technical matters.

Lord Reith in his evidence said that it was
“the brute force of monopoly that cnabled the
B.B.C. to become what it has, and to do what it
did ; that makes it possible for a policy of
moral responsibility to be followed. If there
is to be competition it will be of cheapness not
of goodness.” That seems to be an argument in
favour of monopolies, for if it works with the
B.B.C. it should work even better with ordinary
commercial undertakings, which have to trade
at a profit and present accounts in proper
form. As Lord Reith was one mainly respon-
sible for introducing the 1B.1B.C. system which
has given rise to thesetting up of the Committee.,
and has been the subject of so much criticism,
cspeeially during his period of office, he was
hardly one best qualified to eriticise and to give
an opinion of what he largely claims to be his
own handiwork. If there had been no Reith
there would have been no committee.

One of the recommendations is that the
B.B.C. Charter in its Suggested revised form
should be reviewed cvery five.years. We think
that period too long. It should be not longer
than every three years.

The Committee is on safer ground when it
suggests that greater. developments should
take place in television. It has been the Cinder-
ella too long, and in view of the large sum
reccived by the B.B.C. it can handsomely
afford to develop it, and quickly.—F.J.C.

OUR CHANGE IN PRICE

Readers will have noticed that, commencing with this
issue, the price of this magazine has been increased to 1s.
We greatly regret that the costs of production which have
continued to rise for a long time past have compelled us
reluctantly to make this increase, which has been delayed as
long as possible. Paper alone today is costing four times
its pre-war price.

we are to maintain the high technical standard we
have set and give our readers and the trade the service to
which they are entitled, no other course is open to us. The
price increase will enable us to retain our high standard,
and to continue to provide for our readers material written
by all the leading authorities in this fascinating field,

www.americanradiohistorv.com
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Broadcast Receiving Licences
T HE following statement shows the approximate
number of licences issued during the year
cuded 30th November, 1950,

Reyion Noumber
London PPostal .. 2,338,000
Home (‘ountics. . 1,650,000
Midland . 1,732,000
North-eastern .. 1,893,000
North-western . . 1,600,000
South-western .. .. 1,063,000
Welsh and Border Countics . 728,000
Total England and Wales 11,004,000
Neotland .. .. 1,123,000
Northern Treland . 207,000
Gramdd Total .. .o 0D 12,334,000

New Transmitters for B.B.C.
Hi2 British Broadcasting Corparation have
placed an order for seven low-power trans-
mitters manufactured by Marconi’s Wireless
Telegraph Co. Ltd., of Chelmsford, Essex. They
are 2 kW. medium-wave broadecasting transmitters

Marconi type TBM.631 and are specially suitable’

for broadeasting stations catering for a relatively
small arca, where long range is not of premier
importance.

B.IRE.

HE following mectings of the

Institution will be held in
February, 1951 ¢

LONDON SECTION.—Wednes-

day, Fcbruary 21st: Cominencing
.30 p.m. Lonlon Sehool of Hygiene
and  Tropieal Medicine, Keppel
Rtreet, Gower Street, London,
W.tl.,  * Eleetronies  and  Air

Transport,” C. H. Jackson, B.Sc.,
AR R AeN, AMIMech.I.

SOUTH MIDLANDS  SEC-
T1ON .—TWednesday, February 14th
Commeneing at 7.15 pan. EKast
Midlands Eleetricity Board, Coven-
try. A Survey of Television
Development and its Problems,”
4. J. Barton-Chapple, B.se,
M. Brit. LRI,

NORTH-EASTERN SECTION,
— Wednesday. February 14th : Com-
mencing at 6.0 p.m.  Neville Hall,

Westgate Road, Newcastle-on-
Tyne. *The Use of Foster's

Theorem in  Cireuit Design,” E.
Williams, Ph.D., M.Brit. LR.E.
WEST MIDLANDS SECTION,

of WIRELESS

—Wednesduy, February  28th  Commencing  at
70 pm.  Wolverhampton and Staffordshire Toch-
nical College, Wulfruna Street, Wolverhampton.
“ Power Reetifiers,”” J. C. Milne.

Broadcasting in Japan
AT present the Japaneso Broadeasting Corporation
is operating 116 transmitting stations in
Japan. The first network operates 46 main stations
and 33 relay stations from 5.30 p.m. to 11 pamn,
and the sccond network operates 37 main stations
from 6 p.m. to 11 pan. )

Theré are 9,000,000 receiving sets m use and 19
manufacturers amarket radio rececivers at prices
ranging from approximatcly £5 10s. to £11 10s.

At present no sponsored radio programmes are’
broadcast, but a Bill was recently passed by the
Japanese Diet permitting the setting up of com-
mercial radio stations on American lines, and it is
expected that these will be in operation by about
the middle of 1951. The leading Tokyo newspaper
will probably bhe among those who will operat

tliese sponsored programmes. i
. ! !
New Studios for Hong Kong :

HE authority responsible for ‘the technical side!
of broadeasting in Hong Kong, Cablo and
Wirecless Ltd., have placed an order for four large’
and three small studio control consoles with Mar-
coni’s Wireless Telegraph Co. Ltd. .Theso will

The first 2LO at Marconi House, used for broadcast transmissions

from’ London from 1922 onwards. On the extreme left is the rectifier,

next 1o which is the Master oscillator with its valve mounted in a cage

on the top. The third panel contains the main oscillator with the high

frequency circuit and the speech choke. On the right, the main and
sub-modulator fitted with five valves.-
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furnish two complete sets of studios from which
programmes will go out in English and Chinese.

Each studio set will comprise a drama studio
and continuity suite (studio, engineers’ control
room and news studio). The two sets will share a
large concert hall.

The large consoles (Type BD.501) have six low-
level inputs and four high-level inputs. Thus
the producer has at his disposal six microphones
or gramophones, and four outside broadcast lines.
The smaller consoles (Type BD.515) have three or
four low-level inputs.

Suppressors—A.A. and RA.C. Decision

HE Standing Joint Committee of the Royal
Automobile Club, the Automobile Association
and the Royal Scottisli Automobile
Club met recently in London and
considered numerous  subjects
directly affecting all motor users.
Among the decisions taken was the
fullowing : To stress the need for
providing all new vehicles with
radio interference suppressors as
part of their standard equipment -7
and to encourage their use by the
motoring public.

R/T Systems in East Africa

Y the usc of VHF multi-channel
radio - telephone  equipment
IZast Africa plans to have the most
progressive telephone communica-
tion system in the world. Within
two years trunk connections will

Tower Crashes

A 608ft. tower, which was built at a cost of
1 $93,000 for station KHQ, crashed to the
ground two days before it was due to be com-
pleted. It was up to nearly three-quarters of its
final height of 826ft., and was a replacement of a -~
similar mast which had been broken a year ago by

a violent storm. '

Iceland Expands Broadcasting Service

OLLOWING their policy to provide the 122.000
inhabitants of Iceland with one of the world’s
finest broadcasting systems, the Iceland State

Broadcasting Service recently opened a new trans-
mitting station at Lidar.

This new station was

R N |

Re s

S

be possible to most points of the
territories of Kenya, Uganda and
Tanganyika without delay.

A Marconi experimental beam

radio link. in operation between

Nairobi and Nakuru for more than
a vear, has proved so successful
that the 1tast African Posts and
Telegraphs Department intends to install many more
VHE links.

In 1951 radio will link the telephone systems of
Kampala and Jinja, Jinja and Nakuru, and Tanga
and Dar-es-Salaam. By 1952 Nairobi will be
linked with Mombasa, Mombasa with Tanga, and
Dar-es-Salaam with Dodoma.

Last Africa is ahcad of most of the world in the
use of VHF multi-channel links, and other British
territories arc likely to benefit from the experience
and results obtained there.

BB.C. Engineering Division Appointments

THE B.B.C. announces the following new appoint-
ments in the Engineering Division.

Mr. ¥. C. McLean, M.B.E., B.Sc.,, M.I.LEE..
SMIR.E.,, becomes head of a newly formed
group known as the Engineering Projects Group,
composed of the Planning and Installation Depart-
ment and the Designs Department. Mr. E. L. E.
Pawley, M.Sc.. M.LE.IZ,, succeeds Mr. McLcan as
head of the Engineering Services Group.

Me. A. N. Thomas, AMILIE.E. succeeds Mr.
T. C. Macnamara, AM.1.LE.E.. who has resigned
from the B.B.C.. as head of the Flanning and
Installation Department.

Proud Gold Coast police officers standing in front of one of .their
police vans recently equipped with a radio-telephone unit. DPye
Telecommunications of Cambridge has installed a complete VHF
radio telephone scheme for the Accra police services. The authorities
report that they are enthusiastic about the results obtained from their
Pye equipment.

designed and constructed by Marconi technicians
and includes a Marconi 5 kW. transmitter.

1.8.B.S. has now placed two further orders.
for broadcasting transmitters with tho Marconi
Company. The first is for a 5 kW. medium-wave
air-cooled transmitter (type TBM672—similar to
that installed at Eidar), to be erected at Akureyri.
As in the case of the Eidar installation., where the
5 LkW. installation replaced the existing 1 kW.
Marconi transmitter, which will be re-erected at
Hofn, the equipment for the Akureyri station
includes a 76-metre radiator mast specially designed
at the Marconi Works. Chelmsford. to withstand a
wind velocity of 140 m.p.h. in a country where
winds of 100 m.p.h. or niore arec a common occur-
rence in the winter months. The mast and the
transmitter will be erected by Marconi engineers.

In addition to the new station for Akureyri,
the Icelandic authorities are extending the existing
system at the capital, Reykjavik, where their
principal transmitting station is sited. For this
purpose they have ordered a Marconi 20 kW. long-
wave transmitter type BD.213 which, like the
Alkureyri transmitter, is under construction at the
Chelmsford Works and due for early delivery.
It will be installed alongside the existing Marconi®
high-power, long-wave transmitter,
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Bridges and Networks

Important Details of Every-day Circuit Principles
By A. M. ST. CLAR

HERE can be few items of circuitry technique
more generally useful to the expecrimenter
than a working knowledge of bridges and

their close relatives, three-terminal networks. Load
matching, control of frequency response, accurate
nieasurement, time-base linearisation, these are but
a few of the problems which yield easily to such
a knowledge. The applications are legion, and no
difficult mathematies is required.

The basis of the whole subject is the Wheatstone
bridge. In Fig. 1, if a voltage E is applied between
terminals A and B, and a meter is connected to

Z;
X %
ol
£
(AC)
o
Ry ”,

Fig, 2.—Test circuit using

Fig. 1.—Standard Wheat-
the bridge principle.

stone bridge circuit.

C and D, we can arrange by a suitable choice of
resistors that no current will flow through the
meter. We then know that C and D are at the
same potential. Now, the voltage E is divided by
the arm R1-Rv into two parts, proportional to
RR1 and Rv, and by the arm R2-Rx into two parts,
proportional to R2 and Rx; so that, for the
potential at C to be the same as that at D, we sce
that R1/Rv=R2/Rx. If Rl and R2 are accurate
known resistors, and Rv is a calibrated variable,
we can obviously determine the value of Rx by
rearranging the bridge equation in the form

Rx=Rv. R2/R1. The beauty of this method lies
in the fact that it is independent of the value of E,
and of the accuracy of the meter calibration. It can
be made to cover a vast range of resistance values
in one instrument by keeping Rl and Rv constant,
and switching in a series of values for R2, chosen
so that the ratio of R2 to Rl is a simple figure to
work with.

The next extension of the principle is to include
the measurement of inductance and capacity. Any
coil or condenser possesses a fixed impedance at a
given frequency, and it is this impedance which is
measured when wusing bridge methods. The
impedance of a coil is 2afL, and that of a condenser
1/2nfC, where f is frequency, L inductance, and
C capacity. If we use the mains frequency of
50 cycles per second, then 2af=314. Then the
impedance of a coil becomes 314.L. ohms, and that
of a condenser, 1/314.C ohms. Here, L. and C are
in henrys and farads respectively.

Now consider Fig. 2. It is essential, when
measuring 1mpedfmce, to have another impedance
of the same kind in thé bridge, beeause of the
phase-change introduced by a coil or a condenser.

Ignoring Rp for the moment, the circuit hehaves
exactly as Fig. 1, and we get, when Rv is adjusted
for no rcadmv on the mcter, Zx/Rv=2Z1/R1, from
which Zx= R\ Z1/R1, where Zx and Zl are the'
impedances of the condensers concerned. Exactly
the same equation holds for inductances, substituted
for the condensers in the figure. The function of
Rp is to balance out any resistive component of the
condenser or inductance under test; from which
it will be seen that the reference arm Zl1 must
always be a very high-quality part, having less
effective serics resistance than any part to be
tested—or, what amounts to the same thing, it
must have a very high “Q.” The resistance Rp
may be calibrated in terins of power factor.

If we cancel out' 1/2nf from each side of the
cquation of this bridge, and rearrange a little, we'
get the simpler form: Cx=C1.R}/Rv. Hence. =it.co

the frequency parts cancel out, the readings of the”
bridge are independent not only of voltage and’

wmeter accuracy, but also of applied frequency.

Another Network

¥,
Now let us consider in more detail the bchawour1

of one arm of such a bridge. 1t gives a network as
in Fig. 3. Although simple, it is of common
occurrence and very important. Compare, for
example, a grid condenser and leak. Before wo
can deal with this circuit we must remind ourselves
of the well-known fact that the voltage across a
condenser lags a quarter-cycele, or 90 deg., behind
the current, while that across an inductance is
90 deg. ahead. It is at this point that trigonometry
is mually brought into the picture, and many a
first-rate practical experimenter whose only crime
is that of being just a little too far removed from
his schooldays is arrested in his progress hy a
posse of sines, cosines, and tangents, and forced
to give up in despair. Nevertheless, all the work
required can be done by means of simple arithmetic
and a shect of graph-paper !

The point to note is that 90 deg. lag or lead. It
means that you cannot add impedance chms and

2 ze )
£ (EC

Ry
;'1

3
S
{577 =30000) :

o|

(R = 52Kk2) 90
X 52" . v

Fig. 3 (above).—An “arm™ of a bridge circuit. Fig. 4
(below)—A geometrical method of calculating values.
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resistance ohins together in a straigl:tf‘orwar('l drawn 5.2in. long. and YZ 3in. long. Measurement

You must add them along the sides of a
right angle. You can do it by mcans of Pythagoras
anc Trig, or you can draw it. And, since most of
the resistors and condensers we use are about the
10 per cent. to 20 per cont. tolerance mark anyway.
you will not even lose noticeably in accuracy.

Suppose in Fig. 3 we apply a voltage 12 having
a frequency f. We want to know all about the
corresponding voltage obtained at B. Take a sheet
of squared paper, and scleet a suitable scale—so
many ohms per inch. Lay off horizontally a line
equal to R, Say we call this XY (Fig. 4).” From Y,
draw a line at right angles, equal to Z, the condenser
imnpedance. This right angle corresponds to the
00 deg. phase-shift in the condenser. Call it YZ.
Join XZ and measure it. This is the total impe-
dance of the two in series. The triangle you have
drawn tells the whole story of the circuit. The
three sides represent not only the impedances, but
also the voltages. XZ corresponds to the total
volts. 15, XY ig the voltage across the resistance,
and YZ the voltage across the condenser. The
angle at Z is the phase-shift across the condenser,
and the angle at X is the phase-shift across the
resistor. Since the phagc-shift across the condenser
represents a lagging voltage, that across the resistor
18 a leading one, to compensate.

The wvalues for which Fig. 4 was drawn were
1 x¥4-5.2 Ko, and the applied frequency was 50
cveles per sccond. This gives approximately
3,000 ohms for the impedance of C. and a scale of
1.000 ohmg per inch was chosen. XY was therefore

manner.

o (a)

I3
’*ﬁ/\ﬁ
W
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K
r P

: (6)
__«mm._rww_
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(o
T
/
fo = zrmec (<)
Fig. 6.—The development of a * twin-T ” network.

- 7

D

gave XZ ag 6in., and so the impedance of the pair
at 50 c/s is 6,000 ohms. On measuring the angles,
it was found that X was 30 deg.. giving a voltage
at B (Fig. 3) leading on E by 30 deg. Also. since
the input voltage is represented by NZ=06in.. and
the output voltage by XY=5.2in., the fraction of
the total signal which is-available at B is 5.2/6,
0.860, giving a figure for the attenuation.

! Y
n ‘:_ ‘

Il

I

o P

Fig. 5.—One method of arranging for stability.

Leading or Lagging ?

This method is applicable to any number of
resistors. condensers and inductances in series. For
each resistor, a horizontal line ; for cach condenser.
a line vertically up; for each inductance, a line
vertically down. Draw them all end-for-end, and
the join of the first and last points is the total
impedance of the comhination. Regarding the end
from which you started the graph as “live ” and
the other end as ‘‘ earthy,” the phase angle at any
point is found by joining the corresponding point
on the graph to the starting point and measuring -
the angle formed. If it slopes upward it is a leading
voltage; downward, a lagging one. A group of
resistors and impedances in parallel must be dealt
with, just as parallel resistors, by the “ Reciprocals
rule: te., 1/Z = 1/Z, + 1/Z, + 1/Z5 + ... Work out
“one upon’’ each component in turn, add the
values thus obtained on a graph as before, and work
out ““ one upon » the length of the line joining tho
two ends. This is the impedance of the parailel
group. The angle at which this value should be
entered on a graph of components, with which it is
ih series, is taken direct from its own ‘‘ Reciprocals
graph. By these methods, using no mathematical
weapons more formidable than a ruler, a protractor
and ordinary arithmetic, the characteristics of any
network may be found.

One of the most desirable features in a network
developed for experimental cireuitry is that it shall
have three operative terminals. A standard type of
bridge, which possesses four, suffers from the dis-
advantaze that you can earth its input or its output.
but not both; this often results in great troublo
with respect to stabilisation, operation from common
power supplies, and so on. It issometimes possible to
overeome this difficulty by feeding the bridge from
a transformer and earthing the transformer primary
(Fig. 5). This converts the bridge to a three-
terminal network, but it iz not always advisable,
particularly if the bridge concerned is frequency-
sensitive. A better scheme is the combination of -
two similar bridges. The bridge of Fig. Ga will
balance for voltage when the condenser impedance
and the resistance are equal, i.e., when R=1/2afC, .
which can be written f=1/27RC. At this frequency,
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though the voltages at B and F are equal, that at
I is 45 deg. ahead of the input, and that at B is
45 deg. behind. So that at this particular frequency
wo have cqual voltages at B and F, and we have
reduced the phase difference between terminals by
90 deg. If we now take the output from terminals
B and F to an identical bridge, as in Fig. 6b, we
shall get a further relative phase-shift of 90 deg.,

bringing G and J in phase, still with equal v oltages
Hence, no cwrrent will flow into a cireuit hetween
G and J so long as the input to A and D is at a
frequency f=1/2aRC. At any other frequency, both
bridges will be unbalanced and current will flow.

ANANAN e
HIT+
Output

dl
e o

Fig. 8.—A stable oscillator
circuit with 180 deg. phase
shift.

But we now observe that since BDF and HGK are
identical branches, the voltage at D must always be
the same as that at G, so that D and G may be
connected together without in any way affccting the
operation of the circuit. This places resistances
BD and HG in parallel, so that they can be replaced
with one of value R/2, and similarly eondensers DF
and GK may be replaced by one of value 2C. Re-
drawing the circuit with these changes gives Fig. 6c,
the “Twin T " network. an exceedingly v aluablo
device capable of removing a given frequency from
a composite signal.

To

T T &

Fig. 7.—A modified time-
base circuit arrangement.

To Discharger

Applications

Many applications as a filter, or an element in a
frequency discriminating amplifier or an oscillator,
spring readily to mind, and many more remain to
bo thought up.

The principle of combining two bridges in order
to obtain a three-terminal network offers a feld
where there is much scope for experiment. It is not
necessary that the hridges should be identical, but
merely that there should be some point on each
suitable for interconnection. Networks with many
strange and some useful properties can be (developed.

Here are.a couple of specimen applications of the
simplest of all R-C networks—that of Fig. 3.

The charging condenser of a time-base is replaced
by the circuit of Fig. 7. The condensers are about
half the value of that previously used in the T.B.,
or a little larger. The resistance is a 1 meg. having
a good low minimum. Varying it alters the attenua-
tion and phasc-shift of the network to the com-
ponent frequencies of the saw-tooth wave, hence
altering its shape. Considerable improvement in
linearity can be achieved by this means.

In the circuit of Fig. 8, each of the three sections

-

is calculated by means of a graph as already out-.
lined to give a 60 deg. phase-shift at a selected
{requency. Hence, the group of three gives a phase-
shift of 180 deg. at this hequency, and the valve
oscillates, provided the gain is greater than the
attenuation in the netwmk For accurate worlg,
allowance should be made for tho shunting effect
on cach section of the one following. This escillator
is extremely stable. If ganged resistors are available,
it can be made variable.

It will readily be seen that the whole field of R-C*
networks is one which offers great scope for intercst-
ing experiment. .

Marconi's Move

EHIND the announcement by Marconi's
Wireless Telegraphh Co. Ltd.,, and The-
Marconi International Marine Communication (‘.
Ltd,, of a change in their registered addresses
from January 1st, 1951, lies a renewal of old asso-
ciations with the early days of wireless, and particu-
larly of broadcasting. .

As from the first (day of 1951, the registered
offices of the two companies is at Marconi House,,
Strand, London, W.C.2 (Telephone munuber:
Temple Bar 15377). The main business of hoth
companies will continue to be econducted from :
Marconi House, Chelmsford, Essex, as bcfore,
but the Export Department of Marconi’s Wircless.
Telegraph Co. and the Contracts Division of tli. |
Marconi Marine Co., will be housed in the Strand,
building. ¥

i
Link with 2LLO Days

It was on the seventh floor of this building that
British Broadeasting was born when the Marconi
(o, first made regular broadcasts from 2LO y L
1922, after several months of experimental broa(l:
casting from their station (2MT), at Writtle. Latpr
in the samme year the British Broadcasting C'
was formed and took over the famous 2LO station. '

The comnplete furniture of the studio consisted of
two small tables, a piano, a settee and a micro-
phone. The transmitter was built in an alcove in the,
corridor of the seventh floor outside the studig.,
Mr. Stanton Jefferies officiated at the piano in thr)se
days, and is, of course, still with the B.B.(.

In 1923 the B.B.C. opened new studios at Savov
Hill, and in 1933 the registered eftices of the Marconi
companies were moved to Electra House, on
Victoria Embankment. Early in 1934, Marconi
House was taken over by the Air Ministry, renanied
Ariel House, and a link with the old days of broad-
casting appearcd to have been broken. The Air
Ministry’s relinguishing of the building, however,
offered an opportunity to reforge this link, an
opportunity of which the Marconi companies were
quick to take advantage.

NEW EDITION NOW READY
% PRACTICAL wtmElt.ESS ” GIRCUITS
15th Edition
6/- or 6/6 by post from

GEORGE NEWNES LTD., )
Tower House, Southampton Street, Strand, W,C.2

www.americanradiohistorv.com


www.americanradiohistory.com

March, 1951

‘PRACTICAL WIRELESS

Castors for Consoles ;
T was a wise move on the part of the Editor to
insist upon ball castors for the Practical Tele-
vision console receiver. 1 should like to malke a plea
to all manufacturers of consoles to fit castors so that
the set may easily be moved when it is desired to
clean the carpets beneath them or to retrieve
somnething which has fallen behind.

A console is a weighty piece of apparatus, and by
the tinie it has been slewed and pushed out of the
wuv, considerable damage can be done to the floor
coverings. 1t seems such an obvious refinement
that 1 wonder they have not been fitted before.
They are cheap and can. easily be fitted without
adding to the selling price. All console receivers,
I understand, sponsorecd by this journal and our
companion journal, Practical Television, will have
castors fitted.

Messrs. Tallon, who supply the cabinets for our
television receiver, will fit these to all cabinets if
requested to do so.  This is a firm which is anxious
to help all constructors in the matter of cabinets.
which are not so easy to obtain to-day as they were
before the war.

I.P.R.
I HAD a number of letters as a result of my
paragraph on L.P.R. The Decca Record Co.
inform me that they have been selling 33% r.p.m.
long-playing records on the linglish market since
June of last year, and prior to that they have
manufactured and sold them in very large quantities
over a period of two years in both America and
Canada. They say that they have obtained a fine
reputation in quality ol recording, and that I can
confirm from personal experience with one of their
machines and one of their records, which they
kindly loaned to me for test. 1 found. however, the
lightness of the pick-up something of a drawback.
Unless the machine was mounted dead level the
pick-up tended, because of its light weight, to swing
in and score the record. This may, of course, have
been due to my lack of experience with L.P.R. I
am. therefore, hopeful that 1 shall be able to aceept
their invitation to visit them and hear some of their
long-playing records, and to inspect the machines
whicli they imake for playing them. i

Another reader, Mr. J. I'. K. Nosworthy, thinks
that I an not getting as much out of L.P.R. records
a-~ 1 might be. He has also offered to demonstrate
hi~ long-playing equipment to me. ln good time
1 hope to accept this and similar offers, and will
faithfully record the results in this journal.
Television by Wire .

KNOW that a great deal of research is going on

at the present tiine into the question of canning
television programmes—perhaps one of the greatest
probiems with which it is confronted if cost of
production is to compare favourably with blind
broadeasts, I was therefore interested in the state-
ment made hy the rediffusion group of hroadcast
relay  companies, which relay the B.B.C. and

e e o2 -
A
o e ol s e RN

selected foreign broadcast programmes to over
3,000,000 people, that they have developed a
practical system of television rediffusion which they
are installing at home and abroad. Short of tho
canned programme, television by wire is the next
best thing, Viewers are promised by this system
interference-free television, and a choice of broadeast
programmes brought to their homes for a weekly
charge, which will include the hire of a receiver. full
maintenance and replacement. One of the systems,
a communal television acrial system, has been in
operation in London flats and hotels since 19037,
while another will suppy sinmltancous distribution
of more than one television programme in addition
to a choice of broadeast programmes,

Scottish Jibes
IT seems a pity that the Scottish Nationali~t
Party, a curious body which is elated at the
removal of the Stone of Destiny from its proper
resting place, should damn the evidence it gave
before the Beveridge Committee on broadeasting by
such statements as the following: ‘ The B.B.C.
should strive to emulate the best, and we eannot
imagine Drake, Shakespeare, Marlborough, Pit¢
and Florence Nightingale expressing themselves in
the silken tones of cunuchs. Our Scottish announcers
are, if anything, worse than the English : they seem
less able to stand up to local laundering.” Well, that
last paragraph is a mild concession to the
Sassenachs, but the general extravagance of the
phraseology and the sncering relerences to the
English who, after all, are best. qualified to express
the English language, shows that this quaint party
will lose no opportunity of getting one in at the
English. Personally, I prefer the dulcet tones of
our English announcers, whose pronunciations
of English words agrees most nearly with all
dictionaries, including Scottish ones. than the
gutteral cacophonous gibberish of the average
Scottish announcer. Tt is equally true to say that the
famous gentlemen of the past whom they mention
would certainly not pronounce the English Janguage
(remember that there is no such thing as a Scottish
language—only a dialect 1) as Rrrrobie Burrrrrrruuns
would do. thank goodnesa!

B.B.C. or EB.C.?

At least we can understand the Inglish
announcerz. This is one reason why 1 particularly
liked the view put before the Committee by the
Royal Society of St. George: ' Steps should be
talken to prevent the exclusion of the words
¢ Kngland > and * Englizsh * in favour of * Britain’
and * British.” The B.B.C. peglects English interestx.
culture and traditions.”” Is there any wonder when
we remember the extent to which we have allowed
Scotsmen since the time of Reith to infiltrate and
largely possess the B.B.C. ? I am astonished that
no one suggested to the Committee that a higher
proportion of 'Englishmen should be employed by
the B.B.C.. in view of the large number of foreigners
who seemu to have dug themselves in there.
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Disc-sea

Some Details of a " Surplus~ Valve

in limited quantities on the surplus market.

They are, however, known as planar valves
and in the United States as lighthouse tubes, the
latter designation being brought about by their
resemblance to a lighthouse in their cxternal
appearance.  Reference to the illustration will
enable the reader to appreciate this point.

The design of such valves during the last war
enabled radio engineers to produce transmitting
equipment for the ultra-high-frequency ranges.
Such valves, are, however, available on the com-
mercial markets and are useful to the amateur
in various frequency ranges. .

. They can be classified as those operating below
500 Mc/s and those above 1,000 Mc/s—the former
range being suitable for more general purposes.

Valves of this nature are used mainly in grounded
grid circuits, whether they be operated as L.F.
or H.F. amplifiers. It is as well to mention,
however, that as these valves are taken higher up
the frequency scale, so the output and efficiency
falls off. Furthermore, the frequency at which
these valves will operate satisfactorily depends
entirely upon the electrode voltages. Care should
therefore be taken in following the characteristics
specified by the particular manufacturer.

These valves are also used as c.w. and pulse
oscillators, but whatever the actual application,
the valve itself forms a part of the system in which
they are being used. This is necessary, as otherwise
the operating frequency could not be attained.
Furthermore, these valves depend upon cavity
resonators for their actual tuning and this does
to an extent explain why they must be a part of
the system, because as these valves are required
to work in the U.H.F. range, efficiency is essential
and could not be obtained without the valve being
a part of the system.

VALVES of the above designation are available

sInter-Electrode Capacity

The reader may wonder why it is necessary to
have the various clectrodes assembled on different
dises, and each individual disc being sealed to the
glass system. This, in fact, is very important,
as it is an essential feature in the design of such
valves to keep the inter-electrode capacities and
the inductance of the leads to an absolute minimum.
As a matter of intercst, these discs are made from
copper, kovar or nilo-K, the former being preferred,
as the other two alloys contain a percentage of steel
which should be avoided when operating in the
U.H.F. range, owing to circulating currents in the
metal.

Another important characteristic of such valves
is that the active area of the anode is quite small
and that the heat is conducted away from the anode
face through the anode termination, the latter
heing more or less of the same diameter as that of

the anode. Furthermore, the anode is cooled by
radiator fins which are secured to the anode
termination. '

Connection to the anode is made via the anode

Valves

for UHF. Work By E. G. BULLEY

dise scal, and likewise the grid and cathode electrical
connections are made to their respective disc seals.
It may be as well to mention, at this stage, that the
active areas of the various electrodes are in a
horizontal plane to each other.

Many manufacturers silver plate the various
dises, and this, as in ordinary H.F. valve practice,
reduces the resistance to R.F. and docs to an
extent safeguard the seals themselves from cracking
due to overheating by R.F. currents.

Cathode

‘>—_Meta/- Glass

5 Seal

Grid :

8 Metal-Glass

% 194 Sea/ '
[

|————er——An0de

Glass ——| iy ‘ ’

—

Radigtor Finsi
o Brazed To Anoge
Terminat/on]
|
i
Anode
- — Termination

General view of the Disc-seal valve.

I

Coaxial

As the name implies, the dis¢ seals are coaxial,
and the electrodes are assembled on these and
arranged in order from the cathode, namely in a
triode it would be cathode, grid and anode. The
diameters of thesc disc seals increase as from the
cathode. )

Valves of this nature have indirectly-heated
cathodes because of their very high thernial
efficiency. It may be as well to mention, howevér,
that tetrodes are now available in this type, but
they are not obtainable on the surplus market.

Tetrodes and triodes of this design have many

advantages over the conventional all-glass type of

U.H.F. valves, as they are easily replaceable in the
coaxial designed system. Amateurs who are
fortunate to obtain a disc seal triode will
undoubtedly have great fun in the construction of
the coaxial system. Details of such systems and
their values are always obtainable from the various
manufacturers who like to encourage the amateur
in his hobby.

NEWNES’ RADIO ENGINEER’S
POCKET BOOK
By F. ], CAMM
5/-, or by post 5/6

Obtainable from booksellers, or by post from

George Newnes, Ltd. (Book Dept.), Tower House,
Southampton Street, Strand, W.C.z.
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Report. of the Beveridge
Committee

A Resumé of Some of the More Important Recommendations
' By THE EDITOR

HE Broadeasting Committee, under the
chairmanship of Lord Deveridge, was
appointed on June 21st, 1940, ‘* To consider

the constitution, control, finance and other general
a-pects of the sound and television broadcasting
services of the United Kingdom (excluding those
aspects of the overseas services for which the

B.B.C. are not respounzible) and to advise on the,

conditions under which these services and wire
broadcasting should be conducted after Dccember
Jlst, 10517 .

The Committee has considered about 223 memor-
anda which, with other papers circulated to the
Committee, amount in total to 368, in addition
to a 'nuinber of suggestions from wembers of
the public. They have held altogether 62 meetings
of the full Committee, in addition to interviews
and inguiries by sub-committees or by individual
members on behalf of the Committee at B.B.C.

-premises in London and the provinces and else-

where. In particnlar, sub-commnittees visited Scot-
Jand. Wales and Northern Ireland and each of the
Linglish Regions. Two sub-committees visited the
Unted Siates and Canada.
Recommendations ’

The following is a summary of the recommenda-
tions wade : After expiry of its cnrrent Charter,
the British Broadeasting Corporation should be
continued as the sauthority responsible for all
broadcasting in the United Kingdom, inc¢luding
Television and the Overseas Service, subject to
the changes in its constitution and powers set out
in the Report, to express reservation by the Govern-
ment of power to license a body or bodies approved
by themn to conchiet on gpacified conditions television
tor public exhibition, and after consultation with
the B.B.C. to license.public autliorities or approved
organisations to maintain and conduet local broad-
casting stations. :

In addition to Governors forming the Corporation
uuder the new Charter, the Government should
appoirit Broadcasting Commissions for Scotland,
Wales and Northern Ireland respectively.

The rew Charter should have no fixed time limit.
but the working of* the Corporation should be
subject to a quinquennial review. While the
existing powers of giving directions and of veto
should be retained by the Government, the current
independence of the Corporation in making pro-
grammes and in general administration should be
continued. '

The annual reports of the B.R.C. shiculd be laid
before Pariiament and should include information
on financial matters and reports from cach of the
three Commissions for-Scotland, Walesaud Northern
Treland.

Review Every Five Years

The activities of the B.B.C. should be reviewed
every five years by a small independent com-
mittee appointed by the Government. The first
quinquennial review should include consideration
of the action taken by the B.B.C. on such recom-
mendations of the present Committee’s Report as
are approved by the (iovernment.

The Charter should require the Corporation to
take steps to bring its work under constant and
effective review from without the Corporation.
It should give the staff a means of discussing.
through representative organisations. any question
as to their terms and conditions of employment.

Regional Autonomy

It should aim to delegate to the Droadcasting
Commissions for Scotland, Wales and Northeru
Ireland such powers as may be necessary to secure
their effective autonomy and establishing the
maximumn variety in programme material. It
should aim to develop V.H.F. broadcasting with a
view to better coverage of the whole country. and
to increase the possibility of local stations. It
should aim to develop television. The Government
should be free to appoint committees for any
purpose and to include on such committees persons
wlho are not Governors.

Overseas Services .

For overscas services the present division of
responsibility between the Government and the
B.B.C. should continue.

Licence Fee to Continue S

For meeting the costs of home broadcasting the
licence fee systewn should be continued substantially
as at present.

No Sponsored Programmes

During the first five years of thic new Charter.
the B.B.C. should receive all of the net licence
income, and thereafter a percentage of it. The
question of the liability of the - B.B.C. for income
tax should be referred to the Royal Commission
on Income Tax. The annual accounts furnished
by the B.B.C. for presentation to Parliament should
contain muecl fuller information than at present,
Tle present prohibition on commereial advertise-
ments or sponsored programmes should be con-
tinued.

No Minister of Broadcasting

There is no need for a Minister of Breadeasting.
Subject to being satisfied that wavelengths not
needed for home television or other prior purposes
can be used for public-showinr_z television, the
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Postmaster General should be prepared to license
their use by a responsible organisation or organis-
ations established for the purpose. He should
require the resulting pictures to be available to the
B.B.C. and to others on financial and other terms
approved by himself, and he should impose condi-
tions preventing the new licensees from introducing
commecreially-controlled television indirvectly into
the sphere of viewers at home.

A Television Advisory Committee should be
appointed to advise the Government in rclation
to the B.B.C.

V.H.F.

The development of V.H.F. broadeasting should
he regarded as important and urgent, and the
terms of reference of the Television Advisory Com-
mittee should be enlarged to cover higher frequency
broadcasting as well as television.

The plan for the V.H.F. development now
under consideration by the B.B.C. should be revised
to provide for the setting up of a sutiicient number
of local stations in selected areas as experiments,
and the public should be given long notice which
would affect the type of receivers they must have.

Relay Exchanges

The B.B.C. on its technical side should be asked
to report whether there are, in fact, any areas of
bad reception which can be covered hetter by relays
than by direct radio, and which it might cover in
this way in pursuance of the general duty of pro-
viding complete service.

Subject to this, the relay exchange should be
left to private enterprise. Relay operators should
be granted a ten-year licence in the first instance,
with power to take over compulsorily then, or by
two years’ notice on going concern terms.

"The relay exchange licensing conditions providing
that only British subjects may be directors of
licensee companies should be reconsidered.

In sparsely populated arcas where reception is
specially difficult and the relay system is not so
economical as to attract private business seeking a
profit, the B.B.C. might itself seek a licence to
operate relay exchanges as a method alternative to
direct radio for securing coverage. The Corporation
should take into immediate consideration the
possibility of establishing supplementary tele-
vision studios outside London, and till this can be
done should adopt special measures to correct the
weighting of studio television programmes by
London.

Public Representation Service

With a view to carrying out certain of the aims
the Corporation should establish a public representa-
tion service which, in addition to taking over
Audience Research and carrying it further on present
lines, should include receipt of and report on criti-
cisms and suggestions from outside ;
either by its own staff or by commissioning outside
experts, critical reviews of home programmes
of all kinds; systematie review of overseas pro-
grammes ;  suggestions for establishment of
advisory committees and provision of secretariat
for them; study of broadcasting methods and
programumes in other countries ; and might include
also, publications, and lelping the Governors to
examine charges of injustice or favouritism in the

condueting, -

choicé of -performers, and charges of partiality
in -the organiszation of talks and discussions.

*“ Hyde Park  of the Air ?

The Governors, should consider whether it is
reasonable to have a * Hyde Park ” of the air.
The allocation of opportunities for ventilation of
controversial views should not be guided either by
simple calculation of the numbers who already hold
such views or by fear of giving offence to particular
groups of listeners. i

Records of Broadcasts

They should consider whether any further steps
are required to male records of broadcasts available
to the public after they have been given. Broadcast-
ing should not he governed automaticaily by regard
to what will please the listcners. *

Elections

- During the period of general elections there shoull
“be greater opportunities for party political broad-
casting, both on a national and a regional basis.
In the interval hetween elections there should be
more, and not less, opportunity for free political
debate. The three national Commissions might
make different experiments in the field of political
controversy.

Television -

Administrative distinction between sound broad-
casting and television should be greater than between
other parts of the broadcasting organisation. The
Director of Television should have the fullest
possible authority to deal with staff and performers
and cover other aspects of administration, including
accommodation, finance and establishment matters.

The question of raising the television licence fee
should be considered when the B.B.C.s present
financial plan is being revised. Telovision in
schools should be the subject of experiment.
A special Television Programme Advisory Com-
mittee might be set up.

Aliens and Un'on Attitude

Aliens should be eligible for establishment.
In view of the damage done to the public by some of'
the restrictions now imposed by unions of per-
formers, on recording of performances for repetition,
on use of commerecial gramophone records and in
other ways, the Corporation should reopen negotia-
tions with these unions with a view to securing
agreements that will make possible the giving of the
best broadecasting service to the public on terms
securing the legitimate interests of the performers.

"Restrictive Practices .

Where restrictions damaging to the public are
being imposed by organisations other than those of
performers—as in relation to use of films for tele-
vision, televising of stage plays or televising of
sporting events—and are not already the subject
of negotiations, the Corporation should take
whatever steps appear likely to secure removal of
these restrictions on terms securing the legitimate
interests of these organisations.

The Governors should consider improving the
news service by presenting distinctive news bulletins
in Regions and ensuring that events of national
interest occutring in Scotland or Wales appear in the
general news bulletins.
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New Edition of a Famous Book!

The "Practical Wire

/! .
ess Encyclopaedia

Announcing the Twelith Edition, Entirely Rewritten and Re-illustrated,
of the World’s Standard Work on Radio

r I YHIL first edition of the only
radio  eneyclopadia,  the
Practical Wireless Incyclo-

predia, was published in 1932 under
the title of ‘“The Wireless Con-
structors’ Encyclopedia.” In that
vear DPracricAL  WIRELESS  was
launched. and in founding that
journal the editor felt that the large
public for which it was intended to
cater should have at hand a really
comprehensive volume arranged in
encyclopedic form which would
serve the dual purposes of an
instruction manual and a book of
reference.

Radio was but ten years old in
1932, but radio experimentera had
not up to that time any source of
reference comparable to that which

was available for other industries.

. Thie production of a volume, as planned, which

would encempass all of the various branches of radio
science, all tho formule and the constructional
details neccessary to the technician, the scrvice
engineer, tho constructor, the student, the radio
mechanie, the operators, the laboratory assistants,
and the designers, was indeed a heavy task.

The success of the effort can be measured by the
fact that the markot has already absorbed twelve
editions, comprising a total of over 300,000 copies
in 18 years.

Copies have journeyed all over the world. They
may be found aboard ship, in radio laboratorics,
in experimenters’ dens, in workshops, in the
remotest countries of the world, in libraries, in
colleges. and in the reading rooms of scientific
institutions.

In a new industry such as radio changes are
rapitl. New branches of the science are introduced,
new methods and circuits are discovered, and the
nomenclature expands in consequence. The task
of revising each edition so that it rcflected these
changes in order that the readers’ knowledge should
be kept up to date was a heavy one. but as edition
succeeded edition the author, Mr. . J. Cainm, made
great. efforts faithfully to record every fact, every
figure, every new term, and every change in tech-
fique which had arisen after the previous edition
had gone to press. :

There is a practical limit to which expansion can
go without unduly condensing standing matter and
entirely upsctting the pagination and resetting the
whole book. That limit was reached with the
eleventh edition,~and it was on the publisher’s
request for a twelfth that it was decided to reset,
to re-illustrate, and to prepare an entirely new
volume. but with the same underlying idea which
had prompted publication of the first edition.

Since the eleventh edition went to press in 1946,
a great deal has happened in the world of radio, and

in this twelfth edition, upon which the author has
been engaged during the past four years, the reader
will find information on all of these new
aspects,

The unchanging data such as definitions, standard
terms, and formulz such as Ohm’s Law have, of
course, been retained, and all of the matter whicl
in the course of the years has become obsolete las
been deleted. It was not found possible further to
compress the previous volume to include the mass
of new matter which it was the duty of the author
to include. As he says in his Preface, ‘‘ a book, like
a hoot, should comfortably accommodate what it is
intended to contain,” without undue compression.

The new volume, contains a large number o
new sections on radar, television, remote control,
oscillators, Kirchoff’s Law, photo-electric cells.
automatic station selection, car radio, electron®
multipliers, quartz crystals, amateur transmission,
international call-signs, fault finding, bnilding a
television receiver, the colour code, aerials, meters,
table of short-wave stations, valve data, official
service terms. a complete series of modern radio
circuits for receivers and amplifiers, ete., ete.

The practieal information on the making of
various components has been retained. The
constructor, for example, will find in this twelfth
edition information on the building of LF. trans-
formers, oscillator coils, mains transformers, coils
and choles, aerials, testmeters, ete., ete.

Because of the alphabetical arrangement of the
contents and the careful cross-referencing through-
out the text, the reader is ¢uickly able to consult
the information he requirves, and is guided to
information which is germano to it.

There are no fewer than 554 illustrations in this
384-page volume, whiclt costs 21s. from bookshops.
or 21s. 10d. by post from the Book Dept., George
Newnes, Ltd., Tower House, Southampton Strect,
Strand, London, W.C.2.
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Variations of the Pierce Oscillator

Circuit Ideas for the Amateur Transmitter and Experimenter
By O. J RUSSELL, B.Sc., A.lnstP. (G38HJ)

OTH the circuit of Fig. 1 and the more common
tuncd-anode crystal oscillator circuit were
originally due to Pierce, but it is the circuit

illastrated which is generally referred to as the
Pierce circuit. Like the majority of circuits com-
monly employed in amateur transmitter practice,
the circuit employs the parallel resonant mode of
the crystal, and it can be readily secn that the
modified Colpitts oscillator of Fig. 2 results if we
draw a conventional parallel tuned circuit in place
of the crystal in Fig. 1.

There are a numnber of points of interest in this
apparently *“ utility * model crystal oscillator which
has the merit of requiring no tuning adjustment, so
that it can be operated over a wide band of fre.
,quencies by a simple replacement of the crystal.

HF cnc(r_e% HTF

<G
—i— A
7, Output

Condenser
€ =100pF (See Text)

Rg= 100Kk

C/=~0ipF (HT B/ockin'g)

Fig. 1. —This is the circuit usually referred to
as the Pierce Oscillator.

The anode choke, for example, must present an
inductive reactance at the operating frequency for
oscillation to take place. For normal amateur use,
one of the sectionalised small receiving type short-
wave chokes is highly satisfactory, but where a
much larger choke of the old-fashioned types once
used for broadeast reception and of high inductance
is used, it is clear that only a minute proportion
of stray capacity may prevent oscillation. In point
of fact, tho Pierce oscillator is a very reliable
oscillator, which can be depended upon to operate
with crystals of low activity. This readiness to
oscillate is hardly surprising in view of the crystal
forming the direct fecdback path fromm anode to
grid. In this connection, it should be realised that
the condenser connected from grid to earth has a
definite function to perform in proportioning the
drive voltage applied to the grid. "In conjunction
with the anode-to-earth capacitance of the valve
employed, the augmented grid to earth capacitance
provides a control of the effective excitation ratio
of total RF voltage applied to the grid. This is
precisely the mode of operation of the normal
Colpitts circuit, and, from the illustration in Fig. 3,
it will be realised that if the grid to earth capacitance
is increased, the grid excitation voltage is reduced,
while the fraction of total RF voltage appearing at

which a parallel-tuned circuit
replaces the crystal of Fig. 1.

the anode is increased through the usual capacity
tapping considerations.

In practical operation with normal oscillator
tubes, the grid to earth capacity can conveniently
be 100 pF. although if desired, an adjustable
trimmer of 100 pF maximum capacity may be used
to cater for unusual conditions, or variations in
oscillator valves. It should bhe realised that in the
Pierce circuit, the full RF output voltage is dle-
veloped across the erystal, so that in the interests of
crystal life, the total high-tension voltage applied
to the valve should not exceed, say, 250 volts for
safety. Under such conditions. the oscillator wiil
develop sufficient RI to excite a suitable RF
tetrode such as the 807 type to at least 40 watts
input, so that an ultra-simple transmitter developing

HFC HT+
J- . Fig. 3.—In this circuit
Fig. 2. — 4 condenser Cig repre-
modified sents the aerial-to-

Colpitts  os-

, ) earth capacitance and
cilllator, in

Cor the grid-to-carth
capacitance.

considerable power with only a single tuninx
control in the power amplifier anode circuit may b
constructed. Such an assembly will also develop a
useful amount of power by doubling in the 807 stace
following the ecrystal oscillator. It should Do
realised that although a triode has heen shown as
the oscillator valve, and such triodes as the GC3
and 6J5 type are quite suitable, the more usual
pentode and tetrode types such as 616, KT,
QVO04-7, 6V6 and 6L6 are preferably used. Grid-
leaks of 100,000 ohms are a convénient value, whils
a small screen Dropper of the order of 10,000 ohins
or less should be used under the conditions of high-
tension supply being restricted to 250 volts.

» Variations

While the Pierce oscillator itself is widely used,
this cannot he said of the * hot cathode ” variations
on the Picrce circuit, which are illustrated in the
three circuits of Fig. 4. These are clear variations
of normal cathode regeneration techniques, and are
of interest in leading to more complex combinations
whicli should be of interest to amateurs, cspecially
as they provide a very simple means of changing
from crystal operation to variable frequency
operation. While it is true that the modern amateur
is operating very largely with variable frequency

@
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oscillators, the use of crystals to provide indication
and operation at the band edges is a very desirable
feature of good operation, while a large number of
network and similar group activities aro also con-
ductedd on spot frequencis. A growing practice
among workers upon ultra-high frequencies is to
have a stand-by low-frequency, so that contact
can be made in the case of unusual and interesting
ultra-high frequency conditions, to inform other
interested workers. All such applications are best
achieved by crystal control, while erystal control

C9 = 100pF on‘\;?
R9=/00 kn (Hf -
C4=’00/pﬁ Choke

CS = *00/uF

Cs

4=

Fig. 5.—The standard Tritet circuit familiar to
every amateur rransmitter.

is almost mandatory for serious ultra-high-frequency
working. The possibility of ‘a simple switching
means for obtaining crystal output from a normal
sariable frequency oscillator (VFO) is thus of
considerable interest.

The circuits of the “ hot cathode > oscillators of
Tig. 4 are thus suggestive. Fig. 4a illustrates a
circuit using a cathode choke for regencration, while
the circuit of Fig. 4b was popular at one time under
the title of the *“ Lestet Oscillator.” The circuit of
Fig. 4c, which employs a capacitative tapping
system analogous to the tapped coil ¢ electron
coupled ” oscillator cireuits, is of particular intorest
as forming a basis for a rapid and simple means of
changing over from crystal opcration to variable
frequiency operation. In :
the capacity-tapped circuit,
the condensers may be
adjustable trimming types to
allow of adjustment for
specific operating conditions
with a given oscillator valve.

As a guide, the condenser ‘l
(‘'a should be between 10 to
30 pI, so that a 30 pF
trimmer will be found
suitable, whilo the capacity Tz
Ce will be between 50 to 71—

s

Rg = Grid Leak

next stage. The logical development, is to use a
tetrode or pentode oscillator valve, and to use the
sercen as the triode anode, while a suitable im-
pedance or tuned circuit is employed in the anode
circuit to obtain an increased output voltage. It is
jmmediately clear, that the Lestet circuit developed
in this mamner provides the familiar tritet civcuit
of Fig. 5, while the less familiar circuit of ¥Fig. 6
derives from a similar treatment of the triode
cireuit of Fig. 4b. In point of fact, the circnit
of Fig. 6 is preferable to the usual tritet circuits,
as if a normal tuned, circuit is arranged to be
substituted by a switch for the erystal, variahlo
frequency operation is immediately available when
required. In the interests of sfability, it is necessary
of course for the tuned circuit to operate with a
high (', a fact still not appreciated very clearly by
somo writers for the amateur fraternity. As a
typical example, satisfactory operation on both
crystal and variable frequency operation has been
found using for tho tuned ciremit a coil of ecight
turns close spaced on a 13in. former, with fixed
padding capacity of approximnately 450 pF. experi-
mentally adjusted so that the 80 metre band can
be comfortably covered on a 160pF variable tuner.
condenser. It is clear that the slight extra capacity
of the capacity tapping section ix of no importance
in view of the restricted frequency range in any
case necessitated by the use of large fixed swawnping
capacities for stability considerations.
Fundamental ~

Tt is to be noted that it is highly inadvisable
to tune the anode circnit to the fundamental
crystal frequency, a restriction similar to that
with the normal tritet circuit. However, with
only a choke in the anode, good fundamental
output is secured, while & tuned circuit wilt give
excellent second and third harmonic outputs. To
avoid switching problems when changing from
fundamental to harmonic opcration, a copvenient
solution is to uso a combination of a tuned circuit
for harmonic operation in series with a choke for
fundamental operation, as the anode load cireuit.
At fundamental frequencies, the tuned circuit will
have a low impedance, so that the choke is the
effective output impedance, while at the barmonic
frequency the tuned circuit will provide adequate
impedance. This applies to crystal operation only,

HEC.= HF Choke  C = Bypass Condsr

!

o
HT+ HT+

See Text

150 pF. HEC
The circuits of Fig. 4 i

have the obvious dis- 1

advantage that in their —1

()

Fig. 4—Three * ho

triode forms output has to i
he taken off from the grid,
&0 that only a limited output
i> available for driving the

ma ne

(b ) Se/e r;xt fc )

t-cathode > oscillators, {a) utilising a choke, (b} a

tuned- cathode circuit, and (¢) a tapped coil of the electron-coupled rype.
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for if a tuned circuit in the anode is adjusted it
will slightly affect the frequency of operation
when using a tuned cireuit in the grid ecircuit for
variable frequency operation. Tt is good practice
therefore to use only a choke in the anode output
when variable frequency operation is required, so
that the oscillator drives a further buffer-amplifier
or frequency multiplier. With choke output, and
driving a 6L6 buffer stage with an untuned grid
cireuit, adequate output up the the fourth harmonic
has been obtained to drive a final 807 tetrode final
stage, in a transmitter designed by the writer.

As a logical conclusion to the consideration of the
ahove serics of circuits derived initially from the
simple Pierce Oscillator of Fig. 4, the circuit of
Fig. 7 is presented. This is very closely analogous
to the oseillators previously considered, and it is
dangerous to tune the anode circuit to the crystal
fundamental, as regenerative effects will produce
a high probability of crystal fracture. As will be
shown, crystal fundamental operation can be
readily effected by use of the switch shown, while
for normal harmonic operation good output is
secured. When the switch shown is in the open
condition, the grid and screen of the tetrode or
pentode oscillator valve are used as a conventional
Pierce oscillator with the screen performing the
funetion of a triode anode. The normal pentode
anode circuit provides for harmonie output, if
the tuned ecircuit is tuned to the appropriate har-
monic. For fundamental operation, the switch is
closed, when the screen is automatically bypassed
to ground, and the crystal is now effectively
eonnected from grid to ground from the point
of view of RF. If the tuned circuit in the anode
is arranged to tune at crystal frequency, the circuit
will now operate as a fundamental crystal oscilla-
tor of the familiar tuned anode type,

Over-excitation

In conclusion, it should be realised that it is
poor practice to oporate a crystal oscillator under
conditions leading to over-excitation of the crystal.
This is particularly true to-day. when a number of
crystals smaller physically than the larger erystals
formerly used, are coming into use. Overheating

.r 4
HE
T Choke | .
—4 —3

Fig. 6.—A modified Tritet circuit which has certain
advantages as explained on p. III.

1919, Mr. Eckersley had

.of a crystal is a danger sign, and the malkers’

recommendations should be closely followed in
regard to crystal current and operating voltages of
the associated oscillator valve. This is particularly
important, as even a very momentary inerease of
crystal current above the danger point can fracture
the erystal. 1t is nezessary, therefore, to ensure
that under normal operation the crystal is well below
the maximum permissible loading. Excessive crystal
heating is likely to result in erratic trequency

Vv —0

HF
Choke

L °
T*

Fig. 7.—Another modification of the original Pierce
Oscillator in which also the precaution must be taken

of not tuning the anode circuit to the same frequency
as the crystal. :

Cy = /00pF
y Ca =0/ uF

LC See Text
To

jumps due to changes in the air gap, or of expan-
sion of the, electrodes in the case of certain types
of crystal holders. The life of a cerystal with proper
care and use is indefinitely long, but its destruc.
tion under overload is a matter of micrg-seconds
While recommendations as to the operating anode
voltage of the oscillator tube are no protectiont
against improper adjustment, - provided only
harmonic output is required, the pentode multiplicr
circuits can be operated up to at least 400 volts
anode potential, with sereen resistors of about
30,000 ohms to ensure a low screen potential. In
the Pierce oscillator itself, where the erysial is
subjeeted to the full RF potential, 250 volts anodo
potential should not be excepded.

Faraday Medal to T. L. Eckersley

- L. ECKERSLEY, one of the most distingunished
of the Marconi ‘Company’s senior research
engineers, has heen awarded the Faraday Medal,
which is one of science’s premier awards. © It will
be remembered that he was awarded a Fellowship
of the American Institute of Radio Engineers in
1946 “ for his outstanding contributions to the
theory and practice of radio-wave-propagation
resecarch.”

From the standpoint of practical communira-
tions, his invention of mathematical tools usetul
in the computation of radiated fields was an achieve-
ment of lasting value acclaimed by the whole radio
world.

Before joining the Marconi Company in TJune,
done notable work at the
National Physical Laboratory, Trinity College,’
Cambridge, the Cavendish Laboratory, Cambridge,
and as a member of the Egyptian Government
Survey in 1913 and 1914.
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SIMPLE

A Unit for the Serviceman,
By F. R
MOST readers, whether they be amateurs,

experimenters or servicemen, undoubtedly
5 have receivers to service from time to
time. The signal-tracer to be deseribed provides, in
the writer’s opinion, the most rapid and easy way of
locating snags in even the most complex superhet.
1t is best used in conjunction with a signal
generator. cminently suitablo designs for which
have appeared from time to time in the pages of
PracticaL WIRrLEsS, perhaps one of the simplest
being that described in the June, 1950, issue. A
modulated signal is fed into the aerial terminal and
the test proho is brought into contact with the grid
of the first stage, be it detector, R.F. amplifier, or
mixer I the signal is heard * foud and clear 7 in
the loudspcaker of the tracer, then the probe is
placed on the anode. This check carried out through
the 1.I%., mixer, LI, and detector stages, should
pin.point the location of the snag. If the snag is in
the A.I. side of*the receiver. the =elector switch is
turned to position 2, and a specially made-up.lead
plugged into the jack on the front of the tracer.
This lead consists of a length of twin flex, connected
at one end to a standard plug, and terminating in a
crocodile clip (for earth connection) and an insulated
test-prod. The crocodile clip is attached to the
chassis of the receiver, and the test prod used as
before. Yosition 3 of the switch is used when the
output stage is suspect.
The rapidity of this fault-finding system will be
apparent : it takes longer to describe than actually
to carry out. It will be obvious, also, that the tracer

_can be used to test pick-ups, amplifiers and other

audio-equipment.

SIGNAL TRACER

Experimenter and Amateur
MORLEY

Construction _

Construction is simple, and no snags should be
experienced in the building and testing of the unit.
The power supply and the two A.F. amplifiers aro

Socket for Probe

Connection
@ Speaker
rille

Vol Contro! ! Vo, Controf 2

Jack

Fig. 1.—Details of a suitable panel layout.

mounted on a chassis of normal construction. In
the writer’s unit everything is contained in an
ox-Government acrial-loading unit which measures
some 10in. by 7in. by 6}in. A 3in. speaker was
used for compactness. Tho power supply shown
uses a bridge-connected metal rectifier, but this
was due to having one at hand. No doubt a half-
wave rectifier or a type 6x5 could be used equally
well.

The probe detector unit is quite straightforward,
and uses a 6Q7 because of the top-cap grid connec-
tion. An old electrolytic can, with round Tufnol
or bakelite dises to seal the ends, makes a con-

g w

*SMQ
Vol Co;v tro/

S/

im0 250K0

Sw,

O3

00000000000

0F

Ganged

— |

Se/ectog Switch

;| | S

| 2 g

A D £e] |9
! (| \/O)/F

l 0 25w

f

5]
Vol. Contro/ @
|

Fig. 3.—Circuir of the Signal Tracer. i
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venient housing for the 6Q7. A miniature ceramic
100 pF. condenser and a 1 M resistor are mounted
in the can as shown in the diagram. A twin-shielded
cable connects to the probe, with the external
shielding forming the earth connection. The cable
terminates in a shielded two-pin plug, which screws
into a suitable socket on the tracer.

Cost

The writer’s unit was built mainly of junk-bhox
parts, the only specially bought item being the case,
which cost half-a-crown. In any event, a unit like

gh{)s pays for itself in time saved on many servicing
jobs.

24y Brass Rod 100pF
)

. l/a/vehf/der

Tufno/ Disc 1m0
Fig. 2.—The test probe.

/
Tufnol Disc

News from the Clubs

WORTHING AND DISTRICT AMATEUR RADIO CLUB
Hon. Sec. : F. Betterley, 42, Anweir Avenue, Lancing, sSussex.
ELETINGS are held on the second Monday in the month
at 7.30 p.m,, at the Adult Education Céntre, Worthing.
There are slow lMorse transmissions every Wednesday night,
from 9 to 10 p.m. G.M.T., on top band 160 wetres.

READING RADIO SOCIETY
Hon. Sec.: L. A. Hensford (G2BOS), 30, Boston Avenue,

Reading, Berks.

THE Christmas holiday reduced the number of meetings of the

Reading Radio Society during December to one, at which
questions from recent City and Guilds radio examination papers
were discussed.

During February there will be a series of talks by local Hams
on operating in the various amateur bands. These will work
downwards in wavelength, to reach 10 metres and possibly the
V.H.F’s before the A.G.M. in March.

HARROGATE RADIO SOCIETY
Hon. Sec.: F. Walker, 99, East Parade, Harrogate, Yorks.
THE smaller of the two rooms recently rented by the society
has now been made comfortable and two Mullard film strip

tectures have already been given. A class in basie radio theory
has been arranged and is being given by Mr. L. Horsley on
Friday nights at 7.30 p.m. .

New members and visitors will be welcomed to the ncw
premises at the rear of No. 14, Union Street.

STOURBRIDGE AND DiSTRICT AMATEUR RADIO "SOCIETY
Hon. Sec.: W. A. Higging (GSGF). 23, Kingsley Road,
Kingswinford.
DVERSE weather prevented the lecturer attending the
December meeting. Discussed, and decided to form,
educational group for’technical and Morse training for non-
transmitters.

LOTHIANS RADIO SOCIETY (EDINBURGH)
Hon. Sec. : 1. Mackenzie, 41, Easter Drylaw Drive, Edinburgh, 4.
HE society meets fortnightly at 23, Charlotte Square,
Edinburgh, at 7.30 p.m.
An invitatlon to attend meetings is extended to prospectlve
members.

THE STOKE-ON-TRENT AMATEUR RADIO SOCIETY
Hon. Sec. : J. R. Brindley, B.Sc. (Eng.) (G3DAL), 45, Rosendale
Avenue, (hesterton, Newcastle, Staffa.
MEETI.\'GS are held every Thursday at 8 p.m., at the Club
H.Q. (rear *“Cottage Inn,” Oakhill, Stoke-on-Trent).
Parts of each evening are devoted to Morse classes, practical
work and djscussions on all relevant subjects.
Forthcoming events are : :
February sth— Impedance Matching.
Febrnary 15th— The Use of Germanium Crystals and other
Diodes.
February 22nd- Voltage Stabilisation of Power Supplies.
New members are always welcomed.

DERBY AND DISTRICT AMATEUR RADIO SOCIETY

Hon. Sec.: Eric Shimmin, Leafmoor Mount, Derby Lane,
Derby.

AT the annual general meeting of the above society, held on

January 3rd, 1951, the following officers were elected:

Presidenc: A. G. G. Melville, F.R.C.8.
Chairman: W. A. Mead.
Hon. Sec. and Treasurer : 1. Shimmin.
Assistant Sec.: F. C. Ward. o
Contest Sec.t A. J. Smith. -

THE SLADE RADIO SOCIETY
Hon. Sec.: C. N. Smart, 110, Woolmore Road, Erdington,
Birmingham, 23.
VlSl’l‘()RS to the society’s meetings, which commence at
7.45 p.m. prompt, are cordially welcome. Full particulars
of the society and its activities may be obtained from the honorary
secretary.
Forthcoming events are as follows :
Pl“fblruary 16th—Afnllard tilm stiip lecture-
art 1.”
March 2nd —Mr. C. . Banks, of C.J.R. Electrical & Electronic
Development, Ltd.: ** High Quality Tape Recording.”
March 16—Mulland film strip lecture: ** Television —Part [1.”
March 30th— Spring cleaning sale.

THE BRIGHTON AND DISTRICT RADIO CLUB

HonxSec. : R. T. Parsons, 14, Carlyle Avenue, Brighton, 7.

THE A.G.M. was held on Jannary 2nd and the club’s activitics
during 1950 were reviewed. New officers elected for 1051

‘ Television—

are :
Chairman: Capt. R. Dainty. -
Hon. Sec.: Mr. R. T. l'arsons. -

Treasurer: Mr. BE. Cole. k

The prouranme for the new year is well under way. Talks,
demounstrations and film strips are laid on. Tt is hoped to main-
tain the high standard set by the retiring conmittee, especially
its chairman, Mr. Nield, and secretary, Mr. Hobden.

WESTON-SUPER-MARE RADIO SOCIETY .
Hom. Sec. : Will. Holley (GSTN), ** Waverley,” Worlchury Hil
Road, Weston-super-are. o
[E winter programme of the society is in full swing at
the Y.M.C.A., 2, Bristol Road, and meets on the firsy
Tuesday in every month.

All readers of PRACTICAL WIRELESS residemt in this district
are cordially invited to attend the niectings

BASINGSTOKE-DISTRICT AMATEUR RADIO SOGIETY
Hon. Sec. : L. 8. Adams (BSWL563), * Roslen,” 16, Bramblys
Drive, Basingstoke, Hants.
AT the annual general meeting recently it was decided to dis~
continue activities owing to lack of support {rom members.
The final meeting took place on October Gth

EDINBURGH AMATEUR RADIO CLUB

Hon. Sec. : Alan G. Bruce, 89, Marchmont Road, Edinburah, 9.

MEETlNGS continue this year at Unity House, 4, Millside
Crescent, Edinburgh, every Wednesday at 7.30 p.m.

The club transmitter will be on the air every alternate week

under the call sign GM3HAM,

The coming months will include lectures on radar navigation
aids, antennas, model control and audio anplifiers. A trans-
mitting and receiving contest is being planned to be held in
February.

Classes for the coming R.A.E. examination are being held
again this year as last year’s classes were very successful,

NORTH KENT RADIO SOCIETY i
Mun.I Sec.; L. E. J. Clinch, 8, Windsor Road, Bexleyheath.
Tel. 1393, - f
MEETINGS are held at H.Q., Fremantle Hall, Bexley, on the
second and fourth Mondays in the month.

PP

NEW CLUB FOR SOMERSET
T is proposéd to form a club in the Strect, Glastonbury and
Wells district of Somerset. All who are interested are invired
tso \\'ritetto Mr. M, E. Ingerfield, at 4, Ivythorn Road, Street,
omerset.
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+ K51 HIGH-FIDELITY AMPLIFIER. Complete with detachable remote-contro’, 6 watts’
push-pull output, negative feedback, distortion below 0.5 per cent. Frequency range 30-20,000
cps., separate bass and treble controls. MiciRadiolGram (33/78) selector. Guaranteed for

Two Years. £17.17.0. In Kit form, £14.14,0.

+* RC TUNING UNIT. Combined T.R.F.ISuperhet receiver, 4 vaIlves, 3 wavebands. High
sensitivity R.F. stage on all bands, 2 R.F. stages on T.R.F. reception, infinite impedance
detector. Two Years’ Guarantee. £14.18.6 inc. P.T. -

* RG QUALITY TUNING UNIT. Variable selectivity local station T.R.F. receiver.
Employs two stages of R.F. amplification feeding into I.1. detector. Long and Medium wave-
bands. Guaranteed for Two Years. £8.14.2 inc. P.T.

+% CATALOGUE. Our fully illustrated catalogue makes interesting reading. May we send
you a copy ! Write today to :—

b //;/}Z)/éz
Our range aiso ncludes, of course, the L

/
CONCERT MASTER Amplifier, *  AMPLIFIERS

and TRICORMNE Speaker Chambers. (/ (SALESIJLID
181, KENSINGTON HIGH ST.,,LONDON, W.8

SOUTHERN RADIO’S
WIRELESS BARGAINS

R.3515 TELEVISION UNITS. 21 valves with 6-stage 14 m/c,” , !
1.F. strip. recommended for ideal T.V. conversion by all —
experts. Brand new In original wooden cases. £3/10/-.

R.13565 RECEIVERS, Brand d d, ified . . 0 .
e 'l‘elevl'slonr.an£3/r‘15?y.v and unused. a3 spectiie Il [ 4 ]I [ (4 ({e [ [4 f y

for Inexpen
T.R.1196. 6-valve superhet receivers, Perfect and guaranteed.

B BUS b RICLIVERS, B.CAS (19100 metres) Qﬁ ICROPHONE
B.C.455 (33-4€

9 metres). Complete with 6 valves. Perfect
condition, 35/- each. plus 1/4.
Z‘lﬁll{().f\'l‘ MICROPHONES, With Lead and Plug—Magnetic. FOR PUB ADDRESS
1
N "I‘RhOL CABLES, 14 ft.. with adaptors for B.C.453/4/5. LIc ESS, RECORDINGS,
ch.

C(

SPEAKERS. Celestion 2Hin. P.M. moving coil. 3/5 ohm., 17/6, AMATEUR RADIO TRANSMITTERS
g\'A;;KIE&]l‘ALl(lF (Tﬁ(ANSI}}E(éEJ\'ICR). dComIIJlelt’,e ’Ivyith

valves, roat microphones, eadphones and aerial. * Type

38, Mark [I. Guaranteed working, £3/10:0. Carriage Paid. TYPE MIC 22
R.ALF. BOMBSIGHT COMPUTERS, Complete, brand new, £

with mogors. gyro gears, blowers. etc., etc. Ideal for model
maker, etc. The best component value ever offered. 55/-

e Incorporates the Acos ‘‘Filterce!l” insert giving
9@- extreme sensitivity and high fidelity. Response
%alc;}lr‘. pluf 5l . . o = 1 substantially flat from 40-6,000 cps. Vibration-
for u's‘;{bn l:vgcl)dh mettsl[:Egl‘ass'ticAs.dj:tséab}Selﬁfrom U, £ yin: £ and shock-proof. Not affected by low-frequency
;‘()NT.\("I‘OR 'l‘lMl;,‘ S})\'l’:g lll-s.tBsir Smltth cl)r Vzenner.1 10- wind noises.. Two alternative mountings avail-
our movement with the ermostatic control. impulses I B R 4 b

{)eiie‘coad. \(iolr?}ilftf n sosundproof c5a,se. 10/_2:1)1“511/4. o H able as illustrated (MIC 22-2 and MIC 22-1).
FAND GENDE TORS, volts at 5 amps. Complete wi a .

i Price £6 6s. 0d. (either model).

crank. 21/,

RADIO COMPASS INDICATORS, with internal Selsyn
motor. 3in. dial, 13/8 ; 5in. dial, 15/6. .

INVERTER UNITS, Type (PE 206A) 206-A D.C, input 27 volts || TYPE MIC 6
?:t ESlamplsj.. S.é)OO r.p.ml. hA.C. outp£u3t/.lgo voltﬁ. 800 cycles., .
omplete brand new with spares. ;- each, i

“HANCERY LONG PLAYING ATTACHMENT G33. For g‘:ﬁ'::;:‘:sa‘t:s:::; F::;‘s‘t’;it;?y“;l"us?:‘o"‘:
30-10,000 cps. Unaffected by vibration, shock
and low-frequency wind noise.  Alternative

mountings as shown (MIC 16-2 and MIC 16-1).
Price £12 12s. 0d. (either model).

using L.P. Records on radiogram or Record Player with high

4
fidelity Decca Pick-up. £6/5/~ including carriage and packing. @
Full list of RADIO PUBLICATIONS, 2id.

Please Note New Address : -
SOUTHERN RADIO SUPPLY LTD.

i1 Little Newport St., London, W.C.2
GERrard 6653 COSMOCORD  LTD., ENFIELD, MIDDLESEX.
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Due to greatly increased production we are now
able to offer these Kits at greatly reduced prices.
Both are housed in attractive Bakelite Cases, size
12in. x 5in. x 6in. '

Fach Kit is complete in every detail, nothing has
to be made or improvised. Easy to follow, point-

TRF Valve line up :
6K7 H.F. Pentode,
6SH7 Detector.
CV1510 Beam Power Out-
put in the A.C. Model.
The A.C./D.C. Output
Valveis 12A6. Both use
Metal Rectifiers.
Waveband coverage is for the
Medium and Long bands.
Price £4/19/6 (carriage &
packing 2/6d.), with Walnut
or lvory Cabinet.

BUILD A PROFESSIONAL LOOKING RADIO
AT LESS THAN HALF TODAY'’S PRICE

Circuit diagrams only can be supplied ar 1/6d. cach.

to-point diagrams are supplied, making construction
very simple.” They are for use on 200-250 volt
mains, and both A.C. and Universal Models can
be supplied.

The Dials_ are illuminated, and the receivers present
an attractive appearance.

SUPERHET vae
line up :

6KS8, 6K7, 6Q7 & CV1510
Beam Power Output in
the A.C. Model.

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

Waveband coverage is 16-50,

190-540 and 1,000-2,000 mJ*

Price £6/19/6 (carriage &'

packing 2/6d.), with Walnut
or Ivory Cabinet.

Cabinets only available ar 17/64.
COMPLETE CATALOGUE 6d.

PREMIER RADIO CO.—

MORRIS & CO. (RADIO) LTD

ALL POST ORDERS TO QUR NEW FACTORY AT—
740, HIGH RD., TOTTENHAM, K.17. Tottenham 5371-2-3.
CALLERS TO 152/3 FLEET §T., E.CA4. Central 2833.
207, EDGWARE RD., W.2, Ambassador 4033,
This branch is open until 6 p.m. on Saturdays.

i

7

STUDY ™ YOUR
AT = = SPARE
HOME TIME

_THE i |
BENNETT COLLEGE
will set you on the right course for success

You make sure of planned progress in the career of your choice
when you let the most progressive, most successful Correspondence
College in the world coach you through the post. By friendly,
individual training we equip you with the specialised knowledge
ou must have for a well-paid key position, Make the first move
"O-DAY—post the coupon below.

ALL TEXT BOOKS. ARE

’REE.’ We send you as many

volumes as the subject
ohosen demands, and they become your
personal property. o

IS YOUR CAREER HERE ?
IF NOT, WRITE FOR FREE ADVICE

Accountancy Engineering ~

Blue Prints Languages
Book-keeping Mining

Chemistry Secretaryship

Civil Service Shorthand (Pitman)
Commercial Art Wireless

Draughtsmanship Works Managers

To Dept. 104, THE BENNETT COLLEGE LTD-,E
' SHEFFIELD. .
| Please send me (free of charge) H
. Particulars of ... ceeveenrennnee Y Crossout o
i . line which
+ Your private advice about ...............cces... does not §
o PLEASE WRITE IN BLOCK LETTERS apply &
L} L[]
£ Name .....ovvveeennnns [ eeere e eee reeeens e 3
. n
i Address Testesatsasesesanienennciriennien . .

SERVICE ENGINEERS®

DATA

BRITISH SETS
Folder No. 1 contalning 109 ser-
vice sheets, covering British
receivers which have been sold
In big quantities, and which every
service engineer i3 ultimately
bound to meet. The following
meakersare included : Aerodyne,
Alba, Bush, Cossor, Ekco, Ever-

o Ferguson, Ferrantl,
G.E.C.. H.M.V., Kolster Brandes,
Lissen, McMichael, Marconi,
Mullard, Murphy, Philco. Philiips

Ultra. Undoubtedly a
elr Uving from

Pye,
mine of information invaluable to a1l who earn
radio servicing, Price £1 for the complete folder

AMERICAN SET DATA

Our folder No. 2 comprises 100 %ervice Sheets, covering most of
the popular American type T.R.F. and superhet receivers which
have been imported into the country. Names include Sparton,
Emmerson, Admiral, Crossley, R.C.A.Victor, etc. Eachsheet gives
circuit dlagram and component values, alignment procedure, etc..
etc. Price for the folder of 100 sheets is £1, Dost free.
MISCELLANEOUS PUBLICATIONS
These give circuit diagrams and detalls of ex-Government
receivers and equipment. In practically all cases the information
has peen extracted from official publications. Separate booklets
for each piece of equipment, Bookletsavailable covering the follow-
ing : RI1155, R208, R109, TR1196, TR18, BC348, BC312, R1116, Wire-
less Set 22, R107, R103, BC221, BC342, Pre-Amp from RF27, Pre-
Amp from Unit 208A, T.V. Receiver from li-metre saperhet for
London or Birmingham, T.V, receiver from 3170, ete., T.V. receiver
from 194 strip or 1355 strip. Dual-band T.V. receiver. Price of any
of these booklets is 2,3 each.
OUR BARGAIN CORNER

1t will pay you to find time to call upon us at our Ruislip Show-
rooms. Our‘ Bargain Corner  is particularly popularas there are
truly bargains to be picked up. For instance, last month we had
R1155 receivers from £3.10.0 each, not complete, of course, but

[=} undoubtedly real bargains. Our premises are very
RO close to Ruislip Manor Underground -Station.

LEIJ - We close at 1 p.m. on Wednesday but remain oﬁeﬂ on
°| () Salurday afternoon. -

S PRECISION FOUIPMENT

I 7, Electron House, Ruislip Manor, Middx.’;

L e R N L L N T T ur iy 3
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* Cathode-follower Radiogram
Switching

A Method of Obtaining Non-distorting Volume Control
By D. H. NORTHCCTE

El

is now widely used in quality radio-gramo-

phone cquipnient designed for reception of

local stations in addition to record reproduction.
Those readers who have constructed such equipment
may be interested in the following suggestions for

_deriving additional benefits from this circuit.

First, let us consider a conventional arrangement
of the detector in a radio feeder unit (Fig. 1). This
unit also contains the R.F. stages and, should the
pick-up used be one with low output, possibly a
pre-amplifier stage. TFor convenience, all  the
controls are often accommodated on the unit, and
the output fed by screened cable to the more

r Ij‘f] 2 so-called © infinite impedance detector’

— W

HT+

RE
Stages

~»|||“"

Fig. 1.—An orthodox circuit for infinite tmpedance
detector, radiogram switching, and volume control.

cumbersome main amplifier and power pack,
situated, say, in the base of a cabinet. In the circuit
of Fig. 1 tho detector may be almost any medium
impedance triode, say a 6C5 for 6-volt opcration.
1t functions as an anode-bend detector with a
completely decoupled anode and the output taken
from the cathode. Thus there is 100 per cent.
negative feced-back over the stage, causing it to be
very linear and to accept a wide variation of input
without distortion. In addition, it presents an
extremely high impedance to thc tuned cireuit,
giving good selectivity. The gain, however, is
slightly less than unity. The radio output voltage
is developed across a 50,0002 cathode resistor RI,
and the R.F. component is filtercd off by a condenser
Cl, of from 100 to 300 pF capacity. Somectimes
a bridge R.F. filter is employed, an R.F. choke or
10,0002 resistor with a further (filter condenser
being inscrted in the lead from the cathode. The
D.C. component is blocked in the usual manner
by a condenser €2 of 0.1 uF capacity and the output
is fed via a ‘‘radiogram’ switech and volume
control 12 (normally 500,0002) as shown, to

the arid of the first A.F. amplifier on a separato
chassis.

Feed-back Loop .

Now the present trend in amplifier design demands
a high overall gain and the minimum phase shift,
go that negative fecd-back can be used to the best
effect. 'Fhus high-gain pentodes are favoured for
voltage amplification in order to reduce the number
of stages required, and so to decrcase the amount of
phase shift that takes placo within the feed-back
loop. Referring again to Fig. 1, we see, then, that
the switching, the comparatively high resistance
volume control, and the long (although admittedly
screened) connecting lead are all in the grid circuit
of a high-gain pentode; and if the pick-up used
be of high impedance, or if a pre-amplifier is
used, the impedance from the lead to earth, with
the switch in the “ gram > position, will be high.
Tho danger of hum or instability occurring will be
appreciated, and, of course, if this does arise it will
be outside the -feed-back loop. ’

In addition, a defect whicl is perhaps more
important is that as the moving arm approaches
the earthed end of the volume control a successive
and considerable attenuation of the higher audio-
frequencies takes place, a well-known phenomenon
wlich can be proved both in theory and practice.
The use of an R.F. volume control can overcome
this disadvantage on radio reproduction, and a
treble boost control can, after a fashion, give some
compensation on gramophone. but this form of
compromise is not very satisfactory, particularly
since the advent of microgroove rccording means
that an amplifier must accept an input voltage
which is a fraction of that obtained from standard
records, and yet reproduce the latter without any
distortion due to tlie volume control being turned
well bacl.

Improved Arrangement

These dmadvantages can be overcome by the use
of a simple circuit modification shown in Fig. 2.
Tt will be seen that here the valve performs the
dual function of a demodulator when switched to
“ radio,” and of a cathode-follower, with class ““ A ”
biasing, in the *‘ gram > positien. A 2-pole 2-way
switch is employed enabling the grid to be connected
either to the tuned eircuit or to the pick-up, while
the other pole earths the R.F. filter condenser on
“radio,” and on * gram ” shorts out the tuned
circuit, preventing radio break-through. In the
latter position the R.F. filter condenser is dis-
connected from carth so that the upper extremo
of the audie spectrum is preserved. R2 in Fig, 2

-
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is the normal cathode bias resistor for the valve
used (for the 6C5 it will be 1,0002) and its
 carthy ” end is joined to the “gram ” contact
of the switch via a one megohm grid leak RI1
to provide correct conditions of bias. R3, the
cathode load, is a 50,0002 potentiometer, and
serves as the volume control from which the
output is tapped off via the usual condenser (2.
Fven if a pre-amplifier is not used, a .1 uF blocking
condenser C3 must be included in the unearthed
pick-up lead so that the D.C. path through the
pick-up does not upset the biasing conditions.
Where a pick-up is connected in this fashion a
resistor of the appropriate matching value may bo
connected across the pick-up leads beforg the
blocking condenser.

Advantages 5

With the circuit arranged as shown in Fig. 2
the following advantages are gained :

(1) The “ radiogram ” switching is now in the
grid circuit of a no-gain stage, and providing carc
is taken that the leads do not interact with the
preceding R.F. stages on *‘radio,” the chance of
hum or instability arising here is greatly reduced.

(2) The higher audio-frequencies arc preserved
for all settings of the volume control, while the
A.C. damping on the detector is reduced when the
control is turned down.

(3) On both “radio ” and * gram ” the termin-
ating valve on the feeder chassis is a cathode-

follower, which, by its nature, is eminently suitable
for such a réle, and a low impedance is now pro-

RF
Stages

T
£/?U,or(L

Pre-Amp.

.,||"_.‘

Fig. 2.—Detector with switching Jor cathode-follower
operation on ““ gram,” and modified wolume control.

sented to the amplifier connecting lead, improving
stability and reducing losses.

One final point: if in the original circuit the
volume control also functioned as the grid leak for
the first A.F. amplificr, then, of course, a fixed
resistor must be provided for this purposc if the
circuit of Fig. 2 is adopted.

WHICH DIRECTION:?

The Puzzling Problem of Current Flow Explained
By ERIC LOWDON

that the path of knowledge is indeed hard

and stony. Especially when he comes across a
simple circuit such as that shown in Fig. 1, where
the direction ef current is indicated. by the arrow
as flowing from negative to positive. This, he
will tell you indignantly, is a complete contradiction
of what he has learned in elementary electrical
texthbooks where current is invariably shown as
flowing from positive to negative, as in Fig. 2.

What is he to make of it ? Is he to assume,
because a diode is shown in Fig. 1, instead of a
resistor as in Fig. 2, that a valve has the property
of reversing the current flow .from the battery ?
Or can it be that there are two kinds of direct
current—one kind that flows through valves in a
direction opposite to that which flows through a
resistance.

If we answer these questions correctly by telling
him that the valve has no effect on the direction
of the current flow and that there is only one kind of
D.C. so far as direction of flow is concerned, that,
in fact, the eurrent flows in the same direction in
both circuits though the arrows are pointing
different ways, the poor chap is likely to feel
completely bewildered.

Unfortunately, there does not appear to be any
kind of logical reasoning which we can put before
him to justify this anomalous state of affairs. Al

THE embryo radio-man must occasionally feel

weo can do is to take him by the hand and lead him
back through the years when clectrical scienco
was just an infant, and try to show him how it all
came about.

Early Knowledge
At one time, before electrons were discovered to

complicate matters, nobody knew the direction in
which an electric current flowed. They probably
did not care very much ecither, but as a matter of
convenience all the denizens of the scientific world
got together and decided to say that it flowed
round the external circuit from positive to negative.
The terms positive and negative were plagiarised
from the mathematicians ; positive merely meaning
a direction or quantity that is opposite to that
which we have agreed to call negative. Having
agreed on these points it was possible to evolve
formulee and rules that were universally under-
stood and everybody was quite happy.

Then along came the electron theory of electricity,
and the discovery of thermionic emission which
gave us the valve. There was now little doubt that
current really flowed from negative to positive and
this, of course, let the cat among the pigeons with a
vengeance. If only the old-timers. had guessed
correctly when they first established their conven.
tion there would be no confusion to-day. But they
did not, and since the old convention was so firmly

wWwWWwW. americanradiohistorv.com
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establishied it has been allowed to remain as anyone
can prove for themselves by reading through aw
electrical textbook. Radio-men, however, refuse
to have anything to do with such old-fashioned
notions. and in valve circuits the current is always
shown in the direction of the electron flow from
cathode to anode which is, of course, from negative
to positive.

[Negative Anode

While we are on this subject of positive and
negative let us take a look at another question
which is often a stumnbling block to the novice.

] ]
t ]
] '
' T
Direc;: tion ! N D/'reg ton 3
[+ ¢ L& ] L]
Cyrrent ' Current H
] »
' ]
§ 1

—

Fig. 1.—A simple circuit
aith current flow indi-
cated. 2

Fig. 2.—Text-books shocr
current flowing as shown
here.

One often reads in technical writing that when the
grid of a valve swings in & positive direction—in a
circuit such as that shown in Fig. 3—the anode
“ goes negative.” Since the anode is connected to
H.T. positive via R, it may be a little diflicult to see
how it manages to go negative. Before we answer
this question let us see it we can define & little more
clearly what we mean by positive and negative.

It is often stated that the anode of a valve is so
inany volts positive. Now what exactly does this
statement mean ? A voltage cannot exist at one
point in & circuit—it must exist between two
points. and, therefore, to say that any point ina
circuit has a potential of X volts positive or nega-
tive is meaningless. To be correct the voltage
should be referred to some zero point in the circuit.
For example. it would he eorrect to say that the
anode is X. volts positive to carth where earth is the
zero reference point. In radio circuitry. however.
there are certain voltages that are neariy always
referred to the same point. and since this ix generally
understood by experienced radio-men thix reference
point is not always mentioned. The anode voltage
is an example of this.

Nevertheless, there are occasions when it
necessary to mention the point to which the anode
voltage is referred. For instance. look at Fig. 4.
Here the circuit is identical to that of Fig. 3, the
anode is still positive to cathode or carth—but
the anode in this case is marked negative! No.
there is no misprint, it merely means that the
anode voltage is now being referred to a different
point in the circuit, in this case point A. There is a
drop of voltage across R and so the anode is less
positive to earth than is point A and, therefore. it i
negative to A. If A is 300 volts positive to earth
and the drop across R is 50 volts, then the anode is
250 volts positive to earth but 50 volts negative to A.

s

A Reference Point
And so we come to the earlier statement—when

PRACTICAL WIRELESS

19

the grid of a valve swings in a positive direction
the anode goes negative. (Here, of course, the under-
stood reference point for the grid voltage is the
cathode.) As the grid swings positively with respect
to cathode the current increases through the valve.
This in turn means an increased volts drop across
R =0 that the anode volts become less positive than
before (with respect to earth). The new value of
anode volts is thus negative to the original value

Fig. ' Fig. 4—The arrangement
of Fig. 3, but showng the

anode as being negarve.

valve

g, 3.—Simple
circuir, shoting polarity.

which iz the reference point in this case. In other
wards the anode has moved it & negative direction
though it has not become negative to earth.

Similarly the statement that the grid swings in &
positive direction does not necessarily mean that
it iz now positive to cathode. It merely means
that the grid is less negative to the cathode than it
was originally. For instance, if the grid has a fixed
bias of —10 volts with respect to cathode and a
signal of 47 volts ix applied to it. then the resultant
grid-cathode voltage will be —35 volts. The grid
i< still negative to cathode but it has inoved in &
positive direction.

To sum up, then. it will be seen that positive and’
negative arve purely relative terms and the polarity
of a fixed voltage or the direction in which & variable’
voltage i< moving can only be determined in relation
to another point in the circuit which for the
moment i< assumed to be zero.

EMI in South Africa

N recent vears there has heen a great development,
in the tield of =econdary industry in South
Africa. and many internationally famous manu-
facturers have established production plants there.
The latest world-famou~ organisation to sct up
a manufacturing plant in South Africa is Electric
& Musical Industries Ltd. of Hayes. JEngland.
makers of the world renowned ~ His Master’s Voice
and Columbia gramophone records.

A factory site has heen acquired in the vicinity
of Johanne-burg. on which a large modern factory
about to be erected. The manufacture of:
gramophone records in Nouth Africa will give
added opportunities to local talent, as the faetory.’
in addition to pressing internationally famous
recordingz. will also press records specially suited to
the South African market.

It is anticipated that the output will be large
enough. not only to supply the local warket, but
also to =upply an expanding export market,

s
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Fig. 2—A “ close-up ™ of the components mounted
on the lid.

in the simple circuits of early transmitters

and receivers became obsolete as radio
developed, but with the advance of V.H.F. tech-
nique, and the return to simple circuits and arrange-
ments, some components and ideas have made a
come-back and are now in regular use again. The
ahsorption meter is one of these.

The most obvious use of the wavemeter is also
the simplest. but at the same time probably one
of the most valuable. Quite one of the most
difficult operations in V.H.F. work, is setting a
superhet. oscillator stage to the required frequency,
with certainty. It can be done by heterodyne
methods, but as anyone with practical experience
will agree, so many spurious signals and heats may
occur that it is quite casy to set the oscillator fre-
quency incorrectly. The absorption method is
not subject to this ambiguity and it is not only the
easiest, but also the quickest means available of
checking the frequency, amplitude, and injection
of the oscillator. Even if it served no other pur-
pose, it would be worth while making up the
instrument for this only.

Its other applications are of especial interest to
television service engineers. One is the ease with
which it can be used for rapidly locating a faulty
valve or stage in the R.F. sections of a receiver ;
because of the amount of canning and screening
in use, much time can be wasted on even this
simple operation. Another use, which admittedly
requires a little experience to apply, is that under
standardised conditions it is possible to make
reliable checks of stage gain in both vision and

SEVERAL items which played important parts

4in. in diameter.,

-y

~An Absorptic

A Modern Instrument

. By A.

sound sections of a receiver in quite a short time ;

this again ecan he done without opening up the
screening,

None of these applications could be described as
precision operations, but precision is seldom re

i

uired in the early stages of doveloping a reccive. P,
§

or locating a fault. 1In these circumstances, rapid
indications are just as useful and much less laborious
than the precise results given by laboratory methods.
This is especially true in the V.H.F. field, where
quantitative measurements may be open to suspicion
and.comparative results wnder controlled conditions
are often a wore reliable guide.

One of its earliest and most useful applications
that the author found, was checking the resultant
waveforms of a pattern generator during develop-
ment. The ease with which the wavenieter can
be linked in to convert the R.F. output of g gencra-
tor into a demodulated input for the C.R.(, has to
be experienced to he appreciated. Previously it
had been necessary to set up a suitable recciver
chassis for this purpose.

General Design

The instrument itsclf can be a very simple picre
of apparatus and allows considerable latitude hoth
in construction and choice of ecomponents. As
the circuit (Fig. 1) shows, it consists of a tuncd
circuit which is loosely coupled to the signal source,
and the voltage induced at resonance is rectificd
by the crystal diode. The resulting D.C. is shown
on the meter which thus forms the tuning indicator
and shows the relative amplitude of the input
signal. An output jack is included which ix-
connects the meter and replaces it with a load
resistance. If the R.F. input is modulated, tlen
the crystal diode functions as a detector, and the
demodulated signal voltage can be taken out of
the jack for either phones or with a modified load,
for waveform examination on a C.R.0. The R.F.
filtering is included so that if the output is used
in this way, feedback will not take place from
tho external leads to the input source. If an
external output from the wavemeter is not required,
then both the jack and the filtering can be
omitted.

The instrument illustrated in Figs. 2 and 3 is
built into a copper scrcening can, 5in. high and
Screening is very desirable but

160K A

G = I60PF (.‘28' /OOPA'(.‘3= I00PE R, = M1,

Fig. 1.—Theoretical circuit of the wavemeter.
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n Wavemeter

or all Types of Servicing
iFOLWELL

‘ not really essential.  Aluminium is equally suitable,
4 and probably an ordinary tin box would be satis-

factory. While compactness is an asset when in

use, tho diameter given makes rather a tight
j gquecze. The author had to shorten the pointer
l ' of the meter and weleet a tuning condenser of small
* dimensions.  The tuning dial is also limited in sizo
for the samo rcason. '

The coils and the tuning condenser should bo
suitable for the band and coverage required.
With the inductance suggested, the 150 pF tuning
condenscr tunes from just over 90 Me, s to 35 Me/s,
which makes it suitable for the Alexandra Palace
and Sutton Coldficld television apparatus, as well
as tho new F.M. station. 1f such a wide coverage
is not required then a smaller tuning capacity
can be used and tho induetances suitably adjusted.
1f, as is often the case, it is also desired to cover the
LI. ranges of television superhets, it will be
necessary to use separate coils for the purpose.
Plug-in coils, or switching, can be arranged, but it
is better to avoid these, and make another complete
instrument.  Considering the low cost and simple
construction, it is not worth risking the loss of
accuracy and reliability involved in coil changing.
Another idea is to build the two units into one
container and just switch the meter only. The
objection to this is the increase in bulk and loss of
convenicnce in use. As the required meters may be
obtained from an ex-service Type 10Q2 Indicator
(I.. and R., crossed pointers, twin meter unit),
r#old at 5s. 11d., there is not inuch point in combining
the instruments as the switch may cost more than
the meter! There are, of course, several alterna-
tives in regard to the meter. If a suitable micro-
ammeter is alrcady on the bench, it can be used
by plugging it into the jack outlet; this may be
inconvenient in use. A meter can be purchased and
built into the instrument in place of the surphs
type suggested ; this will increase the size slightly

. Fig. 5.—Details of the window, glass and new dial.

D 1 D () (1 S ({1 ) A { - D | () - { | (| D () - { e 1 - -

Fig. 3.—The finished wavemeter in its screening cai.

and also the cost. The complete 10Q2 meter can
be fitted as it is, and only one half of it used; the
result will be rather bulky and heavy. Any of
these methods should give satisfactory results;
however, for readers who wish to uso the type
10Q2 **surplus > meter, details of conversion and
mounting are given at the end of this article.

Constructional Details

The wavemeter jtself is so simple that provided
a few points are borne in mind, any method of
construction may be adopted. The tuned eircuit
must follow nermal V.H.¥F. practice and should
also hrave a high Q. 1In the present case, L, con-
~ists of two turns, $in. diameter, of 12 s5.w.g2.
copper ; a smaller gauge could be used, but would
be less rigid. The two turns are pulled out to
make the coil an overall length of $in. and this is
connected across the tuning condenser. The crystal
diode is tapped on at a point half-a-turn down
from the top end, using a very short piece of
braided flexible wire. The exact point is not
critical—a short lead is more important. The other
end of the erystal is mounted in & rigid elip fixed
near the coil. Soldering to the crystal caps is not
permissible ; small clips are easily made—keeping
the capacity as low as possible, both across the
crystal and to earth. British and American erystal
diodes are opposite in polarity, as also are the L.
and R. meters. Check for this before making tho
clips. If the meter and the crystal aro connected
in series with a single cell and 10012 resistor, tho
correct polarities are casily found. If surplus crystal
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diodes are used, it may be necessary to select good
specimnens.

The only other important constructional point
concerns the primary L, and its connections. The
fornier is slightly smaller in diameter than L, and
lis close wound with two tums of 36 or 38 s.w.g.
!T his is then mounted so that these turns are spaced
{1in, from the earthed end of L, Connect the
adjacent end of L; directly to the end of L,. As
the primary is a relatively high-impedance winding,
parallel capacity must be kept as low as possible.
/The input lead is well spaced and taken as direct
as possible to a low-capacity connector on the panel.
A Pye co-axial comnector is convenient for the
purposc. -

The only other components at R.F. are the filter -

condensers and choke; values are not critical,
but leads should be kept as short as possible.
The choke is a 3/16in. former. 1]in. long, close
wound with a single layer of.40 s.w.g. enamelled
copper wite. Most of these details are shown in
the photograph on page 120. The complete in-
strument is shown on page 121.

The corresponding details for an instrument
t~ cover the 13 Mecjs LF. band are as follows:
Using a 1}in. diameter former for La. wind 9 turns
(tapped at 3 down) of 18 s.w.g.. space wound to
1}in. long. For L use 6 turns of 36 s.w.g.. close
wound and spaced }in. from the end of L, as
before. These dimensions. with a 150 pF tuning

- condenser, give a range of 7.5 Mec/s to 35 Mc/s

approx. An important point is that it is necessary
to fit a 10 pF condenser in series with L, between
jthe coil and the input socket. Without this, the
primary resonates about in the centre of the band
and produces some unwanted effects. The series
condenser drops this resonance to an unimportant
part of the band and also helps to maintain the
|high input impedance.
Calibration

Calibration of the dial is so very easy when a
signal generator is available, that it is hardly
worth while discussing wore elaborate methods.
!A generator output of about 30,100 mV. is required
land is fed straight into the meter input. It is
only necessary to set the signal generator to the
wequired frequency and to tune it in on the wave-
jmueter. With some types of service signal generators
iit may he necessary to change over to the second
Marmonic of the signal. in order to complete the
{high frequency end of the calibration. The calibra-
jtion curve of the original instrument is shown in
Fig. 4.
{ (=4

{Coupling Links

The wavemeter is intended to pick up its signal
from the source through a very small, or stray
capacity. 1t is neccssary, therefore. to make up &
[few connectors for this purpose. Different types are
rrequired according to the stage under test, the
‘method of construction. or type of valve used.
i1f only Good/Bad indications are ‘required any
‘connector which will collect enough signal to be
read on the meter will do. If. however, it is desired
to take comparative readings or to set up repetition
standards, then a littlé™ care and ingenuity are
required in order to standardizse the coupling between
‘the wavemeter and the gear.

It may help the reader to have a few details of

some of the connectors which the author has found
satisfactory. Note, however, that the capacity to
earth mmust be kept as small as possible. 1f a Pye
socket is used as an input on the meter, its connector
should not bhe used. A skeleton clip of springy
brass to fit on the centre pin is quite satisfactory.
Three simple connectors will cover most applications.
The first is used for the B7G miniature valves and was
formed by winding two tirns of insulated 22 s.w.g.
copper wire round one of the valves and turning in
the end. This makes quite a satisfactory capacity
coupling to an oscillator valve, or, if it is running at
an adequate signal level, to an R.F. amplifier.
The coupling has negligible effect on the circuit
under test and is made without opening up the
receiver. merely hy twisting off the small screening
can, if fitted. and slipping the loop over the valve.

Another useful connector was made from the
brass strip off a flashlamp battery ; a piece of }in.
sleéving was slipped over it and it was then bent
over to form a hook-shaped end. This can be hooked
over a grid or anode lead to form another capacity
pick-up. A third. was formed from an old “ banana
tyvpe valve pin broken out of the base. The tip
was filed off up to the start of the slits. and thena
piece of cycle valve rubber was slipped over, until it
was flush with the end, for insulation. This forms a
dual-purpose connector. The split banana plug.
reinforced by the rubber, forms a hollow springy
connector which can be pushed on to h solder tag,
terminal shauk. or a variety of places—and one in
particular. referred to later. Its other function
is ag an inswlated probe which can be pushed into
a coil can or screening box through a }in. diameter
lhole, if one exists—or is provided for the purpose—
and moved about until a reading is obtained on the
meter.

These three eonnectors, each with about 6in,
of lead and a clip for the pin in the Pye socket.
enable erternal readings to be taken from the
B7G. BSA, and top grid, valve types. Metal types,
EF50, etc., are not so easy. With access to the
underside, the No. 2 or hook connector is suitable.
However, external readings can be obtained for
stage-by-stage testing, ete., by taking out the valve
succeeding the stage to be tested, and connecting
the meter into its grid socket. This can be done by
pushing in a bit of wire but the writer dislikes such
makeshift methods. A safe and reliable connector
was made by making up a dummy valve base, but
with only one pin—the grid. A spigot and key
was made and fitted in the centre of a thin insulating
disc, with a solder tag. and. also a terminal (for a
knob) on the top. This was plugged into a valve-
holder and the position normally occupied by tho
grid pin carefully marked. A {din. 8 B.A. screw
was filed for about }in. at the end until it would act
as a valve pin. The screw head was filed smaller
until the No. 3 banana connector could be pushed
on to it. and it was then fitted in the disc to form
the grid pin of the dummy base.

By the use of these simple devices the R.F.
signal can be " sampled” at each stage in the
majority of receivers. An earth connection is not
necessary for many of the tests but is desirable when
repetition or comparative readings are required.
The writer uses a short  ¢rocodile link ” for this
purpose. An 8 B.A, screw is tapped into the side
of the Pye connector as a convenient anchorage for,
one clip, while the other is clipped on to the chassis
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close to the pick-up point. When using the dummy
valve base. the chassis crocodile clip is put onto the
solder tag fixed under the terminal knob. Obviously
theso are not the only methods of connection
available but are put forward. as- suggestions.
Readers will bo able to invent others for themsclves.

Use of Cheap *“ Surplus ” Meter

There are two types of the 10Q2 indicator,
oneo of which is not suitable if it is desired to uso
the two mecters separately. In this type, which,
in the writer’s cxperience is distinguished by the
letters A.M. and the Crown moulded in the bakelite
front of tho case, only one magnet is used and the
two mecter movements cannot be separated.

The other type, packed in a slightly larger box,
marked Type 1, model §52, has a ptain front and
contains two, quite separate, micro-ammeters.
These appear to he high-quality movements and
suitable for many purposes. As fitted in the case
tho pointer reaches the limit stop at about 100 p4,
but when fitting the new stop this can be extended
to 160 pA.

Both types of unit are fitted with a metal cover
which in some cases,comes off fairly easily ; others

.are so tight that a hack-saw is about the only

way to remove them without doing any damage.
Warming, and the application of a few drops of
paraffin, -have been found helpful in other cases.
Once the meter case is opened it i3 essential to
take great care to prevent filings or dirt getting
into the meter movements. This applics until the
whole job is completed and fitted into its new
container.

It is fairly simple to take out the movements
and mount them singly. Fig. 5 gives templates,
(a) for cutting the window, and the two fixing holes,
(b) for glass for window, easily cut from an old
photographic plate, and (c) for the new dial, cut
from a thin piece of aluminium, cleaned up and
made flat.

Proceed as follows. Open the meter case and
take off the dial, next, take off the lead to the
upper bridge at the tag, and then disconnect the
lead from the lower bridge at the resistance bobbins.

. The upper connection is common to the frame.

The lower bridge is insulated and forms the meter
mmput. Take out and discard the bobbins.

A centre stop on the dial serves both pointers
so when the movements are used scparately it is
necessary to make one new spring stop for each.
Duplicate the existing spring stop—springy resis-
tance wire is suitable—and fit, at this stage. Bend
into their final positions after the new dial is fitted
and scal