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NAVIGATION
ON THE ROAD?

When the Queen Mary enters a busy port,
she and all the other vessels obey the
recognized lights and signals on which safe
navigation depends.

We, too, obey lights and signals — and
rely on them for safety — when we drive or
ride or walk on the roads.

We are, in fact, “road navigators.”
Modern traffic simply could not work
without a set of rules which we all accept.
Why, then, are there still a&ccidents — far too
many ?

Partly because we don’t all know and
understand the rules and principles of Road
Navigation. And even i’ we know them. we
forget or ignore them. And partly because
some of us don't yet rculize that the rules
apply to evervone — walkers us well as
cyclists and drivers. Auy of us can cause an
accident in which we or other people get
killed or maimed.

If we all understood the principles of good
Road Navigation (based on the Highway
Code) und obeved them «ll the time, traffic
would flow faster and more smoothly. We
should all get about more easily and, above
all, more sufely. By learning 1o be skilful
Road Navigators, we can help ourselves and
gveryone cise 10 ger home safe and sound.

GET HOME
SAFE AND SOUND

Jestred B the Alinistry of Transport

e

JESDALE—

T r
—C!
- ..te Radioman’s Shop

for Bargains in ex-Services Electronic Equipment

BRAND NEW' WHEATSTONE BRIDGE
Type WAIO77t. Resistance and Continuity Test Set.

An exact Instrument. ready for immediate use. Circuit
supplied, 20-0-20 M.C. Galvanometer, decade switches,
precision resistances, etc. Range of 210 in | steps. can be
extended, data provided. In Hardwood Case, 16in. x 71in. x

6lin.
OUR PRICE
ONLY 42,' each

Carriage and Packing which
includes wooden box, 8/ extra.

BRAND NEW
RIARR-1 12 or 24 Volt H.F. Amplifier for 34-58 mcls.
4 Acorn 954 Valves, Coils, Condensers, Resistors. Switch,
Choke, etc., all parts easily accessible for change of wave-
length or Voltage to 6V. in black crackle finish. Aluminium
box 10in. x 3lin.x 3in.

OUR PRICE Post andPacking
ONLY 45,"each. 216 .

extra.
BRAND NEW

Two Valve, Two-stage’ Battery Amplifier to work with
T.1154 and R1155 or TI082 and RI083 or TR9H as pre-amp.
or intercom. unit.

Valves QP21 and 210LF Mic., Q.P.P. output, and input trans.
resistors, condensers, switches, etc., complete with Bartery,
Plugs and Circuit in metal cabinet. 7in. x 5in. x 4}in. approx.
OUR PRICE |3,6 Transit case and carriage.

ONLY each. 116 extra,

Still a few available AN APAI C.R.ind. Amplifier Unit with
3BPICRT and |l Valves, =
Qur Price, Only 90/- each. Carr. 716 extra.
Set of Plugs for above at 716 per set.

Send now for new illustrated lists ; please print name and address

CLYDESDALE SUPPLY CO., LTD.

2, Bridge Street, Glasgow, C.5 'phone South 270619

Visit our branches in Scotland, England and tlorthern lreland !
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DECEMBER M o S

SELECTION from C O=/C

® From the storks of our complete Ministrs of Supply
Stores we select this month :

@ RELAY UNITS, comprising 25 ohms relay, 250 mid.
6v.. electrolytic block condenser. carbon  puotentio-
meter, 9 wire wound | w. resistors from 3 ohms 1o
7,500 ohms, 22ft. rubber covered flen, in metal case
3lin. x 4in. x 5lin. New and unused in cardbourd

«  cartons, 4,11, post free or 3 for 12, -.

@® ULTRA BATTERY OPERATED UHF SIGNAL
GUENERATORS, designed for checking (FE Truns-
mitter Receivers types R3002, R3003. R310v, R3077,
ete., ete. Complete with all valves. New, in wooden
carrying cases. Less batteries, Type Nos. available 2,
3 and 24. ONLY 30'-. Carriage and packing 3/-.

® EKCO 5 VALVE RADAR WAVEFORM GENER-
ATORS, type 30 complete with 5 valves, types: 1 ol
EB 34,2 of SP 41, | of 6v. 6g.. | of V 872, New and in
original cardboard containers, ONLY 23;6. Curriage
and packing, 2/6.

@ RADAR LF.F. PULSE TRANSRECEIVERS, complcte
with all valves and rotary transtormers. 12v. or 24v.
input. ONLY 39,6. Carriage and packing. 5/-.

@ RADAR RECEIVERS, TYPE 192. complete with 6
valves. types 2 of EFS50. | of 7475. | of V1907, 1 of Pen
46 and the tamous KLEISTRON tspe CV 129, LATELY
ON THE MOST SECRET LIST ! New uand unused.
£3 12 6d. Carriage paid.

® Look out for next month’s special announce-
ment regarding the new BURGOYNE
‘SEVEN-SECOND’ SOLDER GUN—the

M. OL'S| BT
FOR THE
RADIO SERVICE
iMAN, DEALER
AND OWNER

The man who enrels for an I.C.S. Radio Course learns radio
thoroughly, completely, practically. When he earns his
diploma, he will KNOW radio. We are not content merely
to teach the principles of radio, we want to show our
students how to apply that training in practical, every-day,
radio service work. We train them to be successful!

Write to the 1.C.S. Advisory Dept., stating your require-
ments. It places you under no cbligation

JNTERNATIONAL CORRESPONDENCE. SCHOO

Dept. 94, International Buildings,
Kingsway, London, W.C.2
Please (\‘(nlam fully about your instruction in the subject
marked X
Complete Radin Engincerins
Liadi wemvicr Engaesrs
Radia service andd sales
amentary Radia
If you wish to pass a Radio examination. indicate it below.
British Institute of Radi b ngineer
156 G Ceritvate Cir Wireless Operd
E City and Guilds Telecimmuniations
R.A K, Wireleas Oberator and Machanic

EXAMINATION STUDENTS ARE SUCCESSFUL
Name

(UsLE BLOCK LETTERS)

Address ..., e

PERTRIX RADIO BATTERIES, .

in the red and yellow pack, are

now tirmly established in the
- post-war market. One reason — : &

a Pertrix battery supplies power -

and nothing else. No mush or

crackle to interfere with good

listening — the result of a

battery doing its work quietly,

efficiently and unobtrusively.

What's more it goes on d.oing 1t

for along time. Stick to Pertrix.

HOLSUN BATTERIES LIMITED

137 Victoria Strect, London, $.W.1.
P9

www.americanradiohistorv.com
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0—-500 ,,
Resistance

D.C. Current
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0—5
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0—500,000 .,

0—25 " 0—2 megohms
0—i00 ,, 0—5 '
0-=500 ,,
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2 IR CCASAOFT
ELEECTRICAL

TESTENG
ENSTRUMERES

The UNIVERSAL AVOMINOR

Lleetrical Measuring  Instiument

A small but highly accurate instrument for measuring A.C.
D.C.
provides 22 ranges of readings on a 3-inch scale, the required
range being selected by plugging the leads supplied into
appropriately
movement is employed, and the total resistance of the meter
1s 200,000 ohms.

The instrument is self-contained for resistance measurements
up to 20,000 ohms, and, by using an external source of voltage,
the resistance ranges can be extended up to 10 megohms.
The ohms compensator tor incorrect voltage works on all
The mstrument s suitable for uce as an output
meter when the A.C. voltage ranges are being used.
Supplied complete with leads, testing prods, crocodile clips,
and instruction hooklet.

voltage, D.C. current, and also resistance. It

marked sockets. An accurate moving-coil

D43 x 33T x 13 Nett Weight: |8 ozs.

Sole Proprietors and Manufacturers :—
AUTOMATIC COIl. WINDER & ELECTRICAL EQUIPMENT CO., LTD.

Winder House, Douglas Street,

London, S.W.1 'Phone : VICtoria 3404-9

“ Nothing likeit!”

* Better than the Set
itself 1

what they're
about  this
satisfying new Extension
Speaker, the

« Bafflete ”’

Rilsoud Man

THAT'S
saying

Regd. Design No. 851509,

o They say—we say—but
Its fidelity is remarkable ! 0.0 .
because of the What's your opinion ?
design, entirely
N M Experts agree that a
diferenc —Trom, " those S ol Spesker
Walnut veneered cabinet, best, b:t its  YOUR
e S o Tee) § opinion that matters, Hear
B ’ the Baffiette ' ! Tell

interior detai! a master-

piece of precision ! us what you think.

Reputable Retailers have it. RETAIL PRICE 4 GNs.

RICHARD ALLAN RADIO LTD.,
CALEDONIA ROAD, BATLEY, YORKS.
Tel. : Batley 1123 'Grams : ‘' Acoustics B'atley."

!
q
¢
¢ i
§ e
}.

“A craftsman’s

Shown above|

Whatever your soldering job, in your #

home or workshop, you will prefer — iiggel,

to use Ersin Multicore Solder. No

extra flux Is required. Multicore is the simple and pre-

cision method of making sound soldered joints for al

household purposes. Just apply it simultaneously with the

scldering iron: the three cores automatically provide
correct proportions of flux to solder.

A WORKSHOP SIZES 4/10 - 6 9 each.

MULTICORE SOLDERS LTD.
Metlier House, Albemarie Street, LONDON, W.I
Tel. : REGent {411

CARTON

www.americanradiohistorv.com
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15th YEAR
OF ISSVE

EVERY MONTH

(and PRACTICAL TELEVISION )

VOL. XXiH. No, 437 DECEMBER, 1947.

COMMENTS OF THE MONTH

Cditor £.5.camm

BY THE EDITOR

Radiolympia Summary

HIS chairman of the Lxhibition Committee
of the Radio Industries Couneil states that

the lixhibition has demonstrated the tereifie
public interest in radio and  television to-day.,
Nearly 450,000 people passed through the turnstiles,
and this record for 10 days exeeeds all previous
records,

No doubt thix is accounted for by the fact that
there has not been a radio exhibition since 19349,
and there was a general desire to see what i new,
and to choose receivers to replace those which have
done such good service for eight yvears,

The public, too. was anxious to sce how far
televisian had progressed. ‘The interest in this was
nbvious from the queues which formed  inside
Olympia to witness a demonstration.

Tens of thousands of people have  beconme
interested in radio because of war service and
expericnce in connection with it, and thi= woald
account for some of the increased attendance,
There has, too, been a marked increase in the
interest in music during  the past 10 years,
accountable to the efforts made by the B.B.CL to
make classical music palatable, It b= true that to
some extent they have negatived those efforts by
an excess of dance band music and crooning.

The extension of the Exhibition to include tele-
communications equipment, navigational aids, and

for the home market. and before the show wero
alrcady fully committed on the export ~ide.

The tlovernment has set an export target of
Y1.000,000 a month, and we are told that this
target is in sight ax a result of the Exhibition.

Raw materials, however, provide the key to the
position.  There s a great shortage, particularly
of packing materials.  Visitors from 61 foreign
countries visited the show. and dealers at home
attended in greater numbers than ever before, It s
~aid that from an export point of view the results
have been far in exeess of expectations.

Most of the advertisers reported an inerease in the
volume of exports. All of them had to turn away
orders for the home market.  That being so, the
Exhibition =hould have been a trade exhibition, and
one of the generally voweed eriticisms was  that
too many people visited the show for it ta he
comfortable, However. the organisers have no
doubt learied their tesson, and we can Lope for
an lmprovement hext vear.

Revised Prices of Blueprints.

bl\t 14 its inception we have maintained the
pre-war prices  of  onr blueprint  serviee.

Conditions now, however, force us to make price

increases, and we regret that the rise in the cost

of ]nmlu(tlon and the short tage of paper fave

clectronic processes in industry
created a further field of interest
which would account for some of
the increased gate. Of course, a
large section of the public likes
good entertainment at a cheap
price, and a goodly pereentage
of this section attended mercly
to witness the various cheap
sideshows. They had no interest
in the technical developments.
They added to the gate and tothe
protits of the organisers without
being of the slightest benefit to
the exhibitors,

Some weeks before the show
the wisdom of holding it at all
in such gloomy times  was
questioned by prominent members
of the trade, From the point
of view of the gate-it was
undoubtedly successful.  As most
firms are on an export ba:
we doubt whether the Iixhibition
contributed very much to the
prosperity  of the trade, since
few lirms are able to release much

=

- e

Editorial and Advertisement Offices :

“* Practical Wireless,’’ George Newnes, Ltd.,
Tower House, Southampton Street, Sirand,
W.C.2. 'Phone : Temple Bar 4363.
Telegrams : Newnes, Rand, Loudon.
Registered at the G.P.0. for transmission by
Canadian Magazine Post.

The Editor will be pleased {o consider
articles of a practical nature suitable
for publication in ** Practical Wireless,”’
Such articles should be written on one
side of the paper only, and should con-
tain the name and address of the sender,
Whilst the Editor does not hold himself
responstble for manuscripts, every effort
will be mude to return them if a stamped
und addressed envelope is enclosed.
All correspondence intended for the
I‘UI(DI should be addresw(l The Editor,

* Practical Wireless," George Newnes,

td., Tower House, Southumpton
Street, Strand, W.C.2.

Owing to the ramd progress in the
design of wireless apparalus and to our
eflorts to leep our readers in touch
with the latest developments, 1ce que
no twarranty that apparatus described
in our celumns is not the subject of
letters patent. .

Copyright in all drawines, pholo-
graphs and articles  published in
Y Practcal  Wireless ' s spedifically
reserved  throughout the countries
signatory to the Berne Convention and
the U.S\A. Reproductions or unitations
of any of Hze:e are therefore erpressly
forhidden, - Practical W IF(‘[C.).) v

incorporates * Amateur Wireless.'

* o

www.americanradiohistorv.com

forced this decision upon us, The
new prices will be found on pageiii
of the cover of this issue. We
intend to expand our bhlueprint
serviee, and additions to it will be
noted hiere. We cannot undertalke
to vary the designg to suit in-
dividual requircments

Néw Vest Pocket Book
WE wish to draw attention to
our new vest pocket boolk,
entitled  Newnes'  Metric and
Deeimal  Tables, which  costs
35, Gd., or 3s. . by post from
the publisher, George Newnes,
Ltd., Tower House, Southampton
Street, Strand, W2,

This handbook contains a uscful
collection of metric tables and
canversion factors, and it s
uniform in style with our other
vest pocket hools ¢ Radio
Enginecrs’ Pocket Book, Mathe-
matical  Tables and  Formulw,
Nerew Theead Tables, Wire and
Wire Gauges. ‘.

/

e
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Broadcast Receiving Licen;vddystone SW. Equipment

HE following statement shows the approximato
numbers of licences issued during the year

ended August 31=t, 1947,

];’/’!//'ﬂn
London Postal
Hoimne (‘ounties
Midland
North EKastern
North Western
South Western
Welsh and Border

Total Enylund and Wales

Scotland ..
Northern Treland. .

Grand Total

The above total
licences, and

448.

Amateur Radio Exhibition

S mentioned on page 310, this exhibition is
being held at the Royal Hotel, Woburn Place,
London, W.C.1, from November 19th to 22nd
Admission will be by eatalogue, price

inclusive.
1s. at the door, or Is. Gd.
post  free  from  the
R.5.G.B.

Television Studio
Building
EW visitors to Olympia

guessed  that  the
handsome, firo- and
sound - proof  television

studio built for the B.B.C.
was constructed  chiefly
of hessian, ’
Secret  is that  the
hessian has heen sprayed
with 2and and cement. by
the new Acrocem process.
As the film companies
found recently, temporary
sots, stands, and buildings
can bo constrieted with
unprecedeénted  speed by
treating a hessian frame-
work with this method.

At Radiolympia the
television  studio  was
given a textured finish,
and afterwards painted
over to achieve a highly
decorative, fluted offect.

NSa

included
prosecutions
operating receivers without a licence numbered

THE jj;53%< OF WIRELESS

HE  Belfast  Harbour Board have adopted
IEddystone  Short Wave Radio Telephonie
Equipment, and Messrs, Stratton & Co., Ltd., have
recontly  completed  the installation—enabling the

Number  Marine =uperintendent to keep in constant toueh
a6 a0 2,046,000  with all oflicial craft in the Harbour.
1,433,000 The time- and money-saving efficiency of this
1,552,000  unique eqnipment is becoming widely recognised
1,670,000  and inquiries ave being received from guch diverse
1.437.000  undertakings as Taxi Nervices.
934,000)

20,000 Multicore Success at Radiolympia
HE first few days of Radiolympia, 1947, clearly

4,602,000

extablished that the Multicore idea of having a
1.035.000 model factory on their stand to iltustrate the use of
o o ’1(';(',)’000 Ersin Multicore three core solder had considerable

appeal to all visitors, whether from overseas, the
trade, or the public.

The eight girls from the Bush Radio Works who
manufactured every five minutes a coil unit con-
taiming 200 parts and involving 70 Multicore
soldered joints, drew crowds throughout the hours
that they were at the conveyor belt. At the other
end of the Multicore Stand, visitors peered over each
other’s shoulders to see the three girls from A. H.
Hunt’s capacitor factory make upwards of 1,000
soldered joints per hour.

Her Majesty Qucen Mary visited the Multicore
Stand and her interest in these factory processes
was certainly of considerable gratification to the
factory operatives, whose work she inspected.

10.890.000

23,150 television
during  August for

A scene being shot in the B.B.C. studio erected at Olympia for the Radio
Exhibition. The studio walls were made of hessian sprayed with cement.

{0 e 2 -2,

www.americanradiohistorv.com
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An Exide Baftery Works Overtime

A CGLIMPSE inte Mr. John Gaul's magnificent
5} h.p. 12 eyl. Phantom III Rolls-Royce:

on this dashboard and on a control panel in the

rear cgmpartment no fewer than 18 switches are

fit to provide all the usual lighting as well as

PRACTICAL WIRELESS

“agg

e =

Kenya's Radiotelephony Services Restored
UABLE AND WIRELESS, LTD., have re- |
opened Kenya’s pre-war radiotelophone eir-
cuits with Canada and South Africa at reduced el
charges.
The charge for ealls between Kenya and Canada
(via London) is £3 15s. (compared with the pre-war
rate of £6 123.) for a three-minute call. The three-
minute charge on the direct service between Kenya
and South Africa is £2 8s., compared with £3 12s.
before the war. The report charge is 4s. on each
eircuit.
The distant terminals are oper-
ated by the Canadian "Marconi
Company in Montreal, and by Cdble
and Wireless (South Afriex), Ltd.,
in Capetown.

Anti-interference Regulation

AS from January lst nexé, the

use of unscreened diathermy
is prohibited by a law recently
passed in Canada. All equipment
made in future must be frequency
stabilised and must include
harmonie suppression circuits or
devic

The Control Room at Scotland Yard as demonstrated at Radiolympia.

S The position of any Police radio car may instantly be seen, and they . . :
N e are ““plotted® on lines similar to those. used for p‘lottin’g aircraft _Walklp-Ta‘lkle Equipment
s during the war. IT is empharised that the G.P.O.

three interior lights, map-reading lights, stepping-in
lights, boot and “ GB ™ lights.

Extra electrical refinements which the 12.volt
Exide battery is called upon to operate include.
snler alia, 5-valve radio, car heater, cigar and
cigarette lighters, two clocks, not to mention
windows, partition and rear-window blind, all
of which, are raised* and lowered electrically.

Tt is searcely surpricing that this superlative
niotor car won for Mr. Gaul not only the Monte
Carlo Grand Prix, but also the *‘ Prix d’Honneur et
Prix de plus grand fini de la Construction Auto-
wnobile,”” at the Ostende Concours D’Elegance,
earlier thisTyear, nor yet that the prestige of the
British: motor industry is firmly upheld when such
examples of araftsmanship can be sent to compete
in_foreign exhjbitions and rallies.

Postal '©rders."to H.M. Forces Abroad
T.H-E“fi}"ostix_\aster-(}oneral an-
nouiicas tHat-postal orders may
4no longawhe ®ent to peérsonnel of
i[ig’i ety s Forces who are ont-
#lde Ph Storling™Area (described in
thé Ik cliange Control Act, 1947, as
sbhe Sehdtled Territories).

“BARE Lectures
& .TIHE . Londen Section heard a
| - Paper by J. H., Evan3 on
p o % Applications of Crystal Rectifiers
= &at Flegugnciegiap to 10,000 Mc/s,”
2atwihigip ¢ ipeedifig .on October 9th
i s l&t\-?‘ﬁzx‘h ‘.Tf futtire meetings,
"&bt mAy ghe " obtained from 9,
!§‘|m Agidace Y.ondon, W.C.1.

-

o -
RIPE  T

has  the

'éi\i\\s" %

A new design in radio téceivers.

will  not issue licences
specifically for the use of Walkie-Talkic appar-
atus of ex-Government origiti. This equipment

may, of course, be used by those holding the
G.P.0. amateur transmitting licence, but ecare
must be taken that they .are only used on the
under the normal

recognised wavebands and
conditions of the licence.

This model, by Champion,

speaker and gives even sound

i@, the top

* radiation.
¥

L o
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Using War Surplus Gear

Details of Circuits and Sets
Experimenter,

r I YHIS writer, in contact with mauy readers of
his radio hooks (published vnder the pen-
name of " Radiotrician ) has {found one

query arising again and again; how can the experi-
menter and constructor obtain most benefit from
war surplus gear 7 1t s hoped that this article will
be of assistance to those who have purchased such
equipment. and who are. perhaps, feeling a little
disappointed with their bargains.

A word as to the buying of surplus gear. When-
ever possible, huy the gear personally since then it
can be inspected and & good article chosen. All too

often gear ordered and sent by post arrives in
battered and seratelied cabinets or cases, and whilst
modern valves will stand up to an amazing amount
of misusage they canmot be expected to survive a
post or rail journey in inadequately packed and
protected equipment.  Cenerally speaking. surplus
gear is bought for the components and valves, and
it these are damaged money is lost,

The cquipment at present on sale has almost all
been designed and made to perform highly specialised
tasks cither in communications or lradar applica-
tions, and so is of little value as it stands. 'The
component and valve value, to the amateur. is
considerable, however. and the first task on obtaining
surplus gear. unless a recciver has been bought, is
to strip the material.

Tlie stripping must he an unhurried and ecarefully
performed operation, especially since the equipment
has been built to last and to operate under the most
difficult conditions. 1t will be found that soldered
joints, for examplo, ave very well made, component
leads or wiring being wrapped two or three times
round connecting tags hefore the solder has been
applied. and it will need careful work with a stout
pair of tweezers or long-nosed pliers to free a wire-

Which Can be Built by the
By E. N. BRADLEY

ended  resistor or capacitor  without  damage,
Remember. too, tokeep heat away from the hody
of the component, whilst unsoldering, by gripping
the lead near the component with the pliers so that
heat is led away.  Prepare some tins or boxes into
which the components can be graded as theyare
stripped out. and make the first task. once the
components have been salvaged, the testing of all
clectrolytic and fixed capacitors for leakage. testing
them, whenever possible. at their rated working
voitages. A neon lamp makes a handy tester if
better means are not to hand. together with a D.C.
source applied to the capacitor in the correct
polarity sense.

Discard leaky capacitors ruthlessly :  built up
into circuits they will only cause harmi at some time
or other,

Useful Valves

The valves obtained {rom surplus gear appear to
fall chicfly into quite a small number of types.
The SP41 is used widely, the service code number
being VR635 or VRG5A. and since. for some applica-
tlons, the SP41 like other 4-volt heater valves was
given a 6-volt heater, it is only wise to test all the
4-volt types on 4 volts to ascertain that they reach
full brilliancy. If not, they will require 6.3 volts
on their heater terminals.

Another valve commonly appearing is the little
D1 diode. always easily recognised no matter how
coded (ARD2 or CV1078 or VR78), whilst the EF50
(VRRY1 or CV1091) is also conspicuous in its cylindri-
cal (white on red) can. The EF39 was also used in
many circuits (VR33 or CV1053).

All tbese valves have obvious uses. however.
It is less obvious to think of a use for valves like the
little battery peanut types such as the 1T4 and 185

which, complete in aluminiinn
cases togetber with 165 kejs

22 M1

dust - core  trans(ormers of

R7 midget size, have enjoyed
47MQ + wide sales.
- A pair of 1T4s, however,
- make an excellent standby
High I battery receiver which will
fmpedance |36V work off a 36-volt battery
e <ENI made up of four 9-volt grid-

Reaction
Contro/
AN

R3
470000

bias batteries, with a U2 cell
supplying the filament cur-

Cg - rent, The writer uses such a
b O/ receiver in one of the poorest
y7a reception areasin the country

with consistently good re-
sults. The circuit is shown
in Fig. 1 and it will he secn

followed by a vcltage ampli-

fier to give very good head-
phone output. A voltage

Fig. 1.—A T.R.F. receiver using 1T4 valves.

amplifier was  unsed sinen
output valves such as the
384 are not casily come by,

O.RS.T On-0H
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and at the same time this cireuit enables a eryvstal
carpicee 1o be used it one of these earpicees has
been bought amongst surplus gear.

The IT4 is espécially snited 1o potentiometer
control of reaction, giving heautifully smooth work-
ing right up to and over the critical point.

A T.R.F. Circuit

The T.R.I. reeeiver i3 shown sinee so many
purchasers of the small battery units bought thein
for the LI, transformers and have the valves lving
idle. but for those with [.F. transformers to spare
the civeuit of Fig. 2 will be of interest, lere a
headphone superhiet s shown. using a 1TATG con-
verter, a 1I'T4 TF. amplifier and a 185 as diode
detector and andio amplifier. Tno both receivers
onty medinm-wave tuning is shown. although the
long-wave hand can ecazily be added if desired.
The T.R.I. receiver is ready to operate and needs
no lining up 5 the superhiet must be adjusted in the
nsual wayv, using a signal generator.  With the
oscillator grid coil shorted to earth via an 0.1 uF
capacitor, feed the signal generator into the mixer
aridd and adjust the LI transformers 1o 463 ke's
for maximum sigual,  Allow the oscillator to work
normally by remeving  the .shorting  capacitor.,
feed the signal genevator into the aervial and earth
sockets, {une generator and receiver to 250 metres
and adjust the trinumer, Ci for maximum signal.
Tune the receiver and generator to H00 metres,
and adjust the padder. €6, for maxinun signal,
Return to 230 metres and readjust (5 as necessary ;
then, returning to 300 metres and repadding as
necessary. continue the operation until adjusting
the padder has no further effeet on the oscillator

PRACTICAL WIRELESS
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ol for
and the
Mrom the
low
daes not

= = -
trimmer,  Finallve trim the acriad tuner.
maxinn signal on 200 or 230 metres
receiver is raacdy to operate. The output
signal  generator should  he kept
pos=<ible so that the a.v.e. of the receiver
operate,

as as

The Long-lines Circuit

To return to larger and higher-powered valves,
another valve quite often found in surplus gear is
the RK3t. a double triode transmitting valve
which  will work sueceasfully at its maximum
ratings up ta 220 Me/'s or about L3 metres. - This
valve will therefore suit the amatear licenced to
transmit if a proposal for a 168 1o 170 Mc camateur
band ever comes into force, sinee a “long-lines”
stabilisedd oseillator is easily built round such a
valve to give an output of as much asx 12 watts or
s0. The long-lines eircuit, one example of which is
shown in VFig. 3. depeunds for its frequency stability
on the mechanical stability of its tuned-grid cireuit,
thiz eonsisting of two tubes of copper. lin. in
diameter, rigidly supported on insulators, These
tubes are made quarter wave length long, so that
at 170 Mc/sthe tube length izonly 17.32in. - Actually
the tubes would he made about 17.5 or 18in. long,
final tuning being carried out by the shorting bar
which is made mavable along the tubes and securely
locked in its final correct position.

The anode cireuit consists of a small coil weund
of copper strip, this coil heing tuned by a split-
stator condenser.  The RK34 is often accompaniced
by some of these condensers. and the coill to suit
the type n=ually found, should have two tums of
strip  Llin, in o diameter, the  turns being well

/000
SW.

+ 300 v

R4 120 mA.

680000 Approx.
w.

2200000
SW.

Bias Res,

4V Heater
Winding

Fig. 4.—An 8-10 watt A.C. amplifier using the RK34.
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soparated so that the aerial
coil. a single turn, can boe in-
serted between them,

The anode circuit is tuned
to resonance by watching for

Moaulation Transformer T

To Speech Amphtier

O-/00maA.

a dip in the plate current as
indicated by the 0-100 mA.
meter, and this tuning must
be performed as-rapidly as
possible since the valve will
take a heavy current until the
whole circuit is oscillating.
With the tank eircuit pro-
perly tuned, the aerial coil L]
- is coupled into the tank eoil
L2 until the millianuneter in-
dicates a current of 73 or 30 |
L1 of courso

V.H.F. Choke

Grid Tagped On To Lines 30r4” From

RK34 . P
£End And Varied For Best Position

Shorting Bar

mAL maxinum,

being connected by suitable 18 S.W.G. ‘/,, )

feeders to a dipole or beamy g 2 Turns 4 C, Seut

aerial. Copper Strip Stator _
The transformer T in the 1"Dia. 20+20 > L —_0

oscillator’s anode line provides HEFE Cs

for anode modulation of the

oscillator and must have a ratio whieh will match
the output impedance of the speech amplitior into
the modulating himpedance presented by the oscil-
fator. "This latter hnpedance is 3,750 oluns with the
oscillator drawing 80 mA. unmodulated, and the
speech amplitior should give 5 or i watts output.
The ratio of T is given hy

Modulating impedance

\/H])vwll alT\T)lT[icr ')ll?})llb impollaneo

Ratio

so that if a HL6 were to be used as the output
valve of the speech amplifier, the required output
load of the 6L6 being 2,500 ohms, the ratio of T
would then be 1.23 : I. 'The component must be

AT i/
Fig. 3.—The RK34 as a long-lines transmitier.

capable of carrying 100 m.\. at least in both
windings.

Push-Pull Stages

To the ainateur constructor whe has né trans-
mitting  licence, however. such a circuit must
remain of pwely academic interest and ho still
awaits a uso for his RK34 double trinde. 1t is the
author’s intention to test such a valve as a push-pull

+ 00V,
O
R ;;»6
1LF.T. 47000
\68000{2 465 kc,ls‘. mn
i -L 4 Hhgh
r:: Impedance
i” T Phones
i
nr
” H\
Cr2
& F
Wearite P42
P
)
FO00Ss
wF

<
(19} Is
4 =
,U,Uj Ccg J- 'OO,LQS . - --C9 —-— szo
. Y 7
T LA | T \ :
L
Cs | C,(’)'OOOJ/JF Rg P =
500 F =14
o)
. +

Fig. 2.—A battery superher circudt with headphone ourput.
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output stage although, since insufficient information
is published, it will be a painstaking task to discover
the correct ratio needed for the output transformer.
the correct feed conditions to the grids and the
correct grid bins, ete. Tt is simpler to use the valve
as a driver stage, feeding a pair of output triodes
snch as PN4s or PX25s, and the fact that the
RIK34 requires 6.3 volts on its heater whilst the
PX4 and IPX 23 need 4 volts is not a great drawback

=

4 ~

Fig. 5.—Base connections of
the RK34 as viewed from
belowe.

now that transformers which supply both these
heater voltages are widely available. In any case
the output triodes must have a separate centre-
tapped heater winding in order that they may be
correctly  biased. )

A basic amplifier cirenit using the RK34 in the
penultimate stage is shown in Fig. 4, with 6J53
valves as the input and phase-splitter stages since
these valves are also easily obtainable, sometimes
at. roduced prices. This amplifier will be loaded to
give full output with abont 0.5 volt input, although
the gain will be reduced a little if a tone controt
i fitted. A tone control, if needed. ean be selected
from tho circuits shown in the writer’s article
published in the December, 1946, issur of PrAcTiCAL
WIRKLESS,

The base of the R34 is of the 7-pin UN type
with the conuections as <hown in Fig. 5. In sone
eaxes. however, it will be found that the valve has
a DLritish 5-pin base, the anodes again being taken
out to a pair ol top caps and the two grids connected
to the anode and grul pins on the base. In this
case the valve is probahly a TVO3-10 which has the

PRACTICAL WIRELESS

ey
493
same ratings as the RK34. The Service code

number for the R34 i« V6L or CVI0G1 whilst
the TVO3-10 is coded VITGIA or CV1673.

A Useiul Diode

A Mark 1 LF.F. unit which is =old at priees
ranging froin 50/- to 80/- contains a pair of TVO3-
102, an BF50, four SP41s and three D1 diodes,
The EF5H0 and SP41 valves will probably be ear-
marked for use in a receiver or testgear but the
DI need not lie idlo.

A spare pair of 8P4l R.F. pentodes and a DI
only require & minimuam of components and an
ontput valve such as the Pends added to them to
make an excellent fixed-tunedd V.H.F, receiver
which is ideal for reception of the Television sound
programmes within the serviee area of the Alexandra
Palace station.  The cireuit is shown in I¥ig. 6
where two R.F. stages feed into a diode detector,
the signal then passing via a volume control to the
output stage. Small trimmer capacitors are used
to tune the eoils—the bandwidth ix still vory broad
and so excellent quality is obtained-—and whilst
each stage should he contained in its own sereening
hox these can easily be built up from’ scrap
aluminium.  Three screening compartments shounld
be used, one for each tuned eireuit together with its
associatod valve. The reeeiver iz trimumed, pre-
ferably using a signal generator, fromn the detector
buck to the aerial tuned cirenit, and then can be
loft without further adjustinent. the only panel
control necessary being the volume control.

The coils may be wound on paxolin tube lin.
in diameter, nsing I8 or 20 saw.g. enamelled
copper wire, L1 consisting of 9 turns and L2 and 1.3
conzizting of 8 turns of wire =paced over lin.
winding length. The aerial, preferably a half-wave
dipole, is tapped on to the first turn across earth
and a tapping 1} turns up the coil.

The 0.001 #l* coupling capacitors
stages must he of the miea typo.

between

2 ' R,
/10000N 10000 N
-5 W 5 W.

—

S ooooononon0n00s oochnacachen

O
+ 250V
S0mA. approx.

Output
Transformer
R.F.C. T
“OlpF 40t 30 S.w.G. 3
SEOIE Enam, On % dia. g]
: Former

Match
Speaker To
52000

Ol pF 350 VW

Ly Lo Ly See Text

Fig. 6.—A television sound receiver circuit.
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"The Sh-bulder—gtmp Five

An All-wave Miniature Receiver, Using the Ex-Gowt. MCR1 as a Foundation, Designed
to Give Loudspeaker Results and Using a Shoulder Strap as an Aerial for Local Stations

By R. E. HARTKOPF

OR many yvears—ever since the days of the
match-box  erystal set—it has heen the
. writer’s ambition to design and build a
really efticient miniature portable roceiver. But
while tentative plans had often been made they
came to nothing, due to the difficulty of finding
snitable components, and the high prices, by
pre-wap standards, of those whieh were available.
However, when the release of the ex-Govt.
Miniature  Communications  Receivers (MCR 1)
was recently announced, the writer hastily made
inquiries and eventually purchased for a little
over L6i a rcceiver complete with headphones,
plug-in coils, acrial and battery.

Although the set had heen hought with the
intention of making drastic alterations, the first
evening was not unnaturally spent in trving it
out as it stood ; and while there is no doubt that
it is a beautifully designed litile job and the quality
of the material and workmanship is bevend
reproach the actual results were in some ways
rather disappointing. We have come to look
upon automatic velume control as a matter of
course, and the way the progranmimes faded
particularly on distant short-wave stations—made
them most unpleasant to listen to.  Apart from
this, the noise level was high and though some of
this was obviously due to the poor condition of
the battery (also ex-Giovt.), which was manufactured

way back in 1944, it was felt that the series wiring
of the valve filaments had quite a lot to do with
the trouble. This series wiring, together with tho
fact that the H.I. decoupling condenser was a
miniature component of only .1 ub capacity,
resulted in a certain amount of feed-back and
caused a low frequency howl on certain sections
of the waveband. Gencrally speaking, however,
the set was full of promise, and the foregoing
remarks are made with a view to protecting the
experimenter  from  premature  disappointinent.
After all, the set was not designed to give high-
qdality broadecast reception, but to receive vital
information under adverse circumstances and with
any form of power supply which happened to he
available.  Like most other ex-Govt. equipinent,
it is a worth-while bargain only for those who are
prepared to spend a reasonable amount of time and
energy in converting it for peacetime use.

Existing Layout

Before begiuning the work of converting the
set it must, of course, be removed from it< case,
and it is very advisable that the existing layout.
should be studied, together with the sketches, until
the reader ix quite familiar with all the components.
For the sake of simplicity the work of conversion
has been divided into two sections. The first
deals with the modifications to the

necessary

—
T+

Numoers Refes

To Pins For The G, 8ianx SG.
Prg-in Couls NV Juee - o6 & © Ny 6 @ @ @
e O;, A O»w £ \O OK' 4 5 6
v, RS Bay Te v, 158 (? ? (‘:)
Valve Base Connections

. View OF Pins For
Olug - Cous

Fig. 1.~The modified theoretical circuit.
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existing chassis, namely the alteration of the power
supply requiremnents from 90. to 671 volts H.T.
and 7} to 1} volts L'T., the replacement of the
1T+ detector with a 185 diode pentode giving
AN.C. (VRZ, Fig. 1, is then used as a volume
instead of a sensitivity control) and the replacenent
of the 1T4 output with a 184 power output vah-e
for use with a 2}in. miniature speaker. The
second section deals with the provision of a suitable
case for housing the chassis, batterics and speaker.
the making up of the shoulder-strap aerial and
some suggestad alterations to the plug-in coils.
The actual removal of the sct from the case
should present little difliculty. Six self-tapping
serews at each side and four at each end =erve to
hold all the casing together. The screws and all
other parts <hould be carefully kept for use later it
neeéssary, and it must be remembered that the
two screws o the right-hand side at the plug lead
end must have washers, otherwise their points
will foul the second 1.A4%. coil can (Lt and LS,
Fig. 2).
Modified Circuit N
The chassis should then be carefully studied
along with Fig. I, showing the theoretical circuit

panel cased up as far as the wiring connections
underneath will permit. These leads can then be
unsoldered one by one, easing the panel up all
the time until it is completely free of the chassis.
(In moxt cases the writer found it more convenient
to_disconneet the leads at the panel end. leaving
them attached to the componeuts on the chassis.)
The work should not be done hastily, and it ix
worth while taking notes of the various leads and
connections, as many of them can be used when
the panel is connected up again later. For the
same reason it is worth taking care that the P.V.C.
insulation is not burnt by contact with the hot
iron. This P.V.C. covered wire is only single
strand and has a tendeney to break if handled to
any great extent, and where this happened and ~
also where new wiring was required the writer
used a seven-strand P.V.(. covered wire, which
hax roughly the same outside diameter ax the
orviginal singlé strand, but is much meore flexible.
This has recently come on the market in the form
of a very light twisted flex, and appears to be .
readily obtainable. Tt is best to get lengths of
different colours, as the wiring in the set seems
in moxt places to follow a colour coding—red and”
blue for H.T. runs, green for grid and associated

/nsuiated Tag Under
\

[ 11

i
Osc. Trim.

Fig. 2.—Plan view of chassis.

24

(modified), Fig. 2, the plan view of the chassis,
and Fig. 3, giving the plan view of the resistance-
condenser panel. 1t will be noticed that a number
of the resistors and condensers in Fig. 3 are shown
cdotted. These are components which are not
required in the modified version, as the reduction
of the H.T. voltage and the removal of the series
wiring of the valves make the circuit mnuch simpler
than before. If these components are carefully
retnoved they form a useful addition to the
experimenter’s stock. '

Having got the " feel ” of the job, the actual
work of conversion mav now be commenced. but
here a word of warning is necessary. The set is
very compact and the soldering iron used =hould
be as small as possible, to avoid duamage to the
components. These are rather fragile. and =hould
be handled with care. However. with the aid of
a hot iron and a pair of tweezers borrowed from the
first-aid kit for places where pliers were too
cumbersome, the writer experienced little difliculty.

The first operation in the dizmantling ol the set
is the removal of the paxolin resistance-condenser
panel. 1t will be seen that this i~ held by thwee
GBA nuts, and these should be uuscrewed and the

wiring, and brown for the seriex wiring to the
filaments.,  Although this iz not strictly adhoered
to, it was found that the use of black for all chassis
and L.T.— leads, and pink for the L.T'.4
simnplified the wiring and helped with the linal
check.

Rewiring

Another aid in rewiring is to tackle all the valve
filament. wiring on the echassis and the carth
connections on the panel before anything clse.
Nince it is not now necessary to isolate the wiring
from the ¢hassis, the LT, — leads can be soldered to
part of the chassis beside each valve if so desired.
The writer, however, found it equally convenient
to wire VI and V2 to a nearby tag at the base of
the nearest support for the paxolin panel. and to
continue a wire from there to V3, and thence to V4
and Vi, and through a rivet hole on V5 to the tag
on the top of the chassis deck (marked L.T.— in
Fig. 2).  Thiy earths the chassis in two places and
also provides an LT, — connecting point (the three
insulated points on the nearby panel which were
originally connected to the plug lead heing required
for H.T.4-, HT.— and L./T.4+ respectively).
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Another job which can be done at the same time is
the removal of the 350 volt .1 1B isolating
condenser which is located in the centre of the
underside of the chassis.  This can be replaced by
the 500 ol standard } watt resistor R4, and the
insulated tag (Fig. 2) is then connected to H.T. —.
The rest of the work on the chassis is mainly
concerned with the rewiring
of the bases of V4 and Vi,

At . . daertal Trim
and this is quite straight- !
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condensers which are shown dottdd in Fig. 3.
After they arve removed the panel will be greatly
simplified, and if the rewiring is done in a colour
coding to match the chassis, it will agin make
Inatters casicr. . The ouly new component required
here is the 50 pk postage-stamp type condenser,
C16, which fits very nicely into the space taken by

Sensitity (VR 2)

forwun!. Whilo \"('il‘illg the P fY PR O
base for the 184 output ! v |; . | I
alve D g s f 0 | I 1y = i . .
valve, the anode should not "o <|| i i g | i et
be connected to thes ‘phone I | L. ] jl * g i H__J
transforner, but should have 1Rs “Rs | om0
about Ift. of loose wire ~al T ] o = Lo-du_
soldered to it The same N 8 2/ ©
should be done for the anode - R
side of the ‘phone trans- ‘_| : '—IT :|| | 3\
former (T1) itself. These |t ! ! "".: | ={
leads are later connected to Al 0o ol o I =
an * Off—"Phones—~Speaker ™' HEEE | EI = -
switch on the new npper Fa C SRR oAb e
switch ppe < Co Rz Crs-" _R7 Ci7 Ciz Rs

chassis which will contain the
batteries and speaker, ete.
Meantime, they can be con-
nected together (and bound
with insulating tape in cuse they touch the chassis)
for testing the set. The two leads reforred to are
marked N and Y in Fig. 1.

The Panel
Turning to the panel, the first operation here is
the removal of all the unneeessary resistors and

Cl—Aerial filter condenser (existing), 30 pF.
C2—Acrial isolating condenser (existing), 50 pF.
C3—V1 grid condenser (cxisting), 100 pF.

C4—Ae. trimmer (variable) (existing).

C5—Signal tuning condenser (existing), ganged
to CI2.

C6-—~V1 bias decoupling (existing), .01 ,F
(on panel).

C7—V2 oscillator grid (existing), 50 pF.

C8—Oscillator anode decoupling (existing), .05
«F (on panel).

C9—1st L.F. primary trim (existing), 50 pF.

C10—1st LF. secondary trim (existing), 50 pF.

Cll—1st LF. secondary deccoupling (existing),
.05 uF (on panel).

Ci2—Oscillator  tuning  condenscr (existing),
ganged to CS. .

Ci13-—Reaction H.T. decoupling (existing), .1 uF

(on panel).
Cl4—2nd LF. trimmer (existing), 60 pF.
C15—V4 grid condenser (existing), 50 pF.

Ci6—Postage-stamp  type, diode feed (new},
50 pF.

C17-—H.F. by-pass (existing), 0003 +F (on panel).

C18—V3 grid coadeaser (existing), .1 4F (on

panel).
C19—Tone-control condenser (existing), .005 ,F.
C20—Auto-bias hy-pass clectrolytic (new), 50
#F 12 volt.

C21—H.T. H.F. by-pass (cxisting), .1 R
(on panel).

C22—H.T. by-pass electrolytic (new), 8 /I
150 volts.

R1—Oscillator anode feed resistor (existing),

17 K2 (on panel). -

0o 0t Buian ae a4 pe 01 Be eries bei ke pean by on

'
'
!
.
H

LIST OF COMPONENTS FOR THE SHOULDER-STRAP

I
Reaction (VR1)
Fig. 3—Plan vicw of panel,

two of the condensors and one resistor now not
required (see Fig, 3). 1t will be found that one
wire oml of this condenser will fit through a hole
Just over the appropriate anode pin of V3, making
a short and handy connection,

When both the chassis and pancel have been
rewired and checked the only thing remaining is

FIVE
grid load (existing), 470 K2

R2—VI signal

R3—V1 bias network (existing), 1.2 M2 (on
panel).
R4—V1 bias network (existing), 3 M2 (on panel).

R5—VI and V2 AV
(on pancl).
R6-—-2nd LF. reaction
100 K« (on panel).

R7—V4  detector grid-leak (existing), 3 Mo
(on panel).

R8-—V 4 anode load (existing), 220 K& (on panel).

RY9—Auto bias resistor, } watt (new), 500 ohms.

R10—V2 oscillator grid-leak (existing), 100 K2
(on panel).

VRI—Variable reaction control
(on panel).

VR2—Variahle volume control (existing), 250 K2
(on panel).

L1—Tuacd aerial filter (existing].

L2—1st LI, primary 1,700 Kc/s (existing).

L3—1st L¥. secandary 1,700 Kc s (existing).

I.4—-2nd LF. tuned 1,700 Kc's (existing).

L5—2nd LF. reaction for C.W. and -sensitivity
(existing).

T1—"Phone transformer (existing),

VI—IRS frequency-changer (existing),

V2—iT4 oscillator (existing).

V3—IT4 H.F. pentode (existing).

V4—1S85 diode-pentode detector (new}, replaces
174,

V5—1S4 power output pentode (new), replaces
1T4

-C. feed (existing), 1.2 M2
H.T. feed (ef\isting),

(existing), 250 Ko

U2 eell .for L.T.
Ever-Ready “*Battrymax »’ BI01, 67} volts H.T.

Bt e e T TN e ae e an
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to arrange for the connections between them. Most
of these should already be in existence, and any
new ones should be made as short as possible
compatible with ease of aceess for connecting. 1f,
as has beent suggested, a note has been kept of the
sequence in which they were disconnected when the
panel was first removed, this should be a handy
guide to the rewiring ; and when the last connection
has been made the panel should be in its original
position and the three nuts can be replaced. The
loose leads from the 154 anode and the transformer
should be connected and "with the valves in
position tho four battery connecting points
_should be checked with an ohmmeter. H.T.-- to
H.T.— should give a slight kick and a reading of
about ] meg. L.T.+ to L.T.— should show con-
tinuity through the valve filaments, and L./T.—
to H.T.— should read 500 ohins.

Batteries Required

And now, if the four battery leads are brought
out. and an 8 plf electrolytic temporarily con-
nected across the H.T., and a bias electrolytic
(12 volt 50 xul) from L.T.— to H.T.— (Pos. to
L.T.—). the set is ready for a test. But, please
remember that the batteries now required are
$0-70 volts H.T. and, most important of all, only
1} volts L.T., otherwise all the valves may be
burnt out. But having taken these precautions
and connected the aerial, earth and ’phones, the
set should really begin to show results; and after
checking the trimming and/or making any adjust-
ments or alterations which may suggest themsclves,
the way is clears for the upper chassis containing
the speaker, batteries, etc., and the shoulder-strap
acrial to be made and wired up to the set.

(Lo be continued)

‘Home-made

Details of Construction of a
the Mullard B100 Unit.

N looking through innumerable text books,

O magazines, ete., 1 failed to tind anything

-detailed about a C.R.0. which 1 needed,

so 1 decided to branch off on my own and with

the old process of elimination hit on the right
thing. :

1 built several time bases, nsing soft and hard
valves, and finally came across Puekles hard valve
time base in a book by the same author called
“Pime Bases.” As is often the case with techaical

Oscillograph

Useful Test Set Built Round :
8y E. D. WARD

books. there were very little values to work on, and
no reference as to what valves to use.

The Circuit

As can be seen from the circuit diagram (Fig. 1).
this is essentially Pueckles time base with one or
two slight modifications. The main peint 1 found
rogarding this time base was tho screen voltage on
Vi—and if a different main H.T. from the one
1 used is employed the fine frequency control

| 17 vy —
T ) & Vs - 6476
. . . v & v ~EF36
Y [ q
; Gs 16 C v MLe
S § o 7 vio
Cro — ¢
11 Y
C/| Czl CJI C4l >
l_oyz .-
20-150 ]
VoLTS AMPLIFIER
v INPUT I—
: =)
2 .-
SR %‘
-
L -
R
Rs |Cc SRaT|C -
JTs % 4T6 C,:l- % | 5
ac®
MAINS

Fig. 1.—The hard valve time base used in the oscillograph described in this article.
A full list of components will be found on the next page.

wWwWw . americanradiohistorv.com


www.americanradiohistory.com

5% PRACTICAL WIRELESS December, 1947

5

ECR34 On
MULLARD 8100 unit

Fig., 2.—This general view is not to scale but shows
the arrangement of valves and tube unir.

RI 120,0002. RI10 150,0002. Cl Cc6 }50 F 50 vol :
R2 250,0002 (fine freq.). RI1 100,0002 (Y ampli-  C8 C14 # ROl
R3 2,0000, tude). ciol - o C9 16 F. :
R4 1,0002, R12 500,000, ci -tk C15 } 32 F :
R5 2,000 (max.) R13 10.0002 (pre-set). Ci12 Cl6 He. .
q (trigger). R14 2650, Ci13 . H
! R6 1 megohm. RI5 500,0002 (synch.). C2 .05 ;K. Maias Transformer, :
: R7 250,000 (X ampli-  SI Single-pole 4-way. C5 5 4F. 350-0-350. i
: tude). S2 Ganged on Brilliance C3 .002 ,F. 4 volt 2 amps. :
: RS, R9 50,0002, Control of B100 unit. C4 .00006 ,F. 4 volt 2 amps. 5
: : ; C7 1.00 4F. 6.3 voit C.T. H

will net run smooth enough for /good results.
I found that hest results were obtained if the
control varied the screen potential from about
40 to 150 volts

The amplificr i3 nothing claborate, just a plain,
straightforward two-valve paraphase amplifier.

FIig. 3.—Front view of chassis showing controls
and Mullard Bioo Ui,

The only nnconventional part about it is the
synchronising voltage control, but this works
quite well without any apparent detriment to
the amplifier or the ° picture.”

Constructional Details

When the bottom of the B100 is removed, it
will bo [ound that there is ample space under the
back upright for the windings of a mains trans-
former, if this is mounted on the underside of the

www.american

LIST OF COMPONENTS FOR OSCILLOGRAPH

main chassis, 20 a hole was cut in the main chassis
and. the transformer laminations mounted below
with the windings protruding through. The mains
input leads were connected to the voltage adjustinent
tag on the back of the B100 unit and switched ‘with
the switeh on the Brilliance control. The -B100
unit was then mounted in the centre of a chassis
10in. wide by Ilin. long by 2iin. deep. From
here on it is plain  straightforward  wiring—
peint-to-point, with no right-angled leads for
tidiness. ’

The main chassis was, of course, cut with the
necessary valve base holes as shown in the plan
view (Fig. 2). )

The trigger and synch. controls were mountod
on a piceo of sheet tin (with bent back edges) to
cover the front of the chassis as shown in the front

view (Fig. 3). (This piece of tin was holted to the
main chassis at points A and B.)

The KCR34 protrudes in front of the chassis
to about lin. 'so a cowl was placed round the hole
that was put in the front sheet through which the
ECR34 protrudes.

Mains Trapsformer

Cre Under
|=— Paxoin
o !! Strip
~Cq
mput .~
Termunals

Fig. 4.—Underside view of chassis showing layour
of main components.

The whole of the apparatus was then covered with
a cowl, with a slit down the back to clear the
terminals on the B100 unit.

The control R13 is adjusted so that the signals
are cqual and opposite at each anode.

radiohistorv.com
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What's the Answer?
R. R. C. BELL, of Ambleside, in a letter dealing
with the Purchase Tax on batteries, writes :
« Please tell me why, because 1 am country bred
and cannot have clectrie light and must use gas
instead. I must pay a listening tar each time 1 buy
TP.T., whilst owners of electric sets can have their
listening ‘ free ’ ?
“ Qur battories cost us quite enough without
this grim addition. Sir! Do not you think this’
Purchase Tax an unfair imposition ? 7

Fun at the Show
HIS ix tho first opportunity presented to me
of recording my second thoughts on
adiolvmpia. I Lave no doubt that from the point
of view of the sponsors it was a financial success
in that it attracted very large crowds indeed. On
most days records were broken. Once the visitor
had entered the portals, for the first time since
1939, little was done for his comfort. Large crowds
were milling around and shuftling along and it was
almost impossible to get near to the stands, or to
get into the various sideshows.

The B.B.C.-Stand artistically was good. but it
looked dead. If a theatrical manager bhooked a
theatre which accommodates 1.000 people  he
does not sell 20,000 tickets for a particular evening,
and that was rather the position. The arrangements
in that connection were bad. and gave the im-
prossion that the Radio Industrics Council, which
sponsored the Show, were more interested in gate
money than they were in seeing that Jixhibitors -
had a chance of demonstrating their wares to
buyers, overseas buyers, and to the British
public. :

As usual, a considerable amount of exhihited
stock was stolen. Radiolympia seems to attract.
as indeed the retail trade has attracted. the most
predatory sections of the public. The general
layout of the Exhibition was good. but I noticed
a certain disinterestedness on the part of the
public. Queueing was the order of the day. and it
was practically nmpossible to obtain refreshiments.
except after waiting about an hour. The catering
at Olympia has always been bad. 'The organisers
go out to attract the largest possible gate. and
having got the people there do nothing further
for themr. 1 understand that the organisers have
sent a circular round to Exhibitors asking them to
make suggestions for the next Radiolypmia whilst
the present one is fresh in their mind. !

1 make the suggestion that there should be
limitation of entry and that the catermg arrange-
ments should be adequate to the number of visitors
which Olympia can comfdrtably accommodate.
There should be greater policing to prevent pilfering.
After all, Exhibitors cannot be expected to provide
their own police. Exhibiting at a Show is an
expensive business for the Exhibitor, and he is

By THERMION

entitled to some protection in rcturn and should
not be regarded as one of the actors in a star pro-
duction who is paying for the privilege of attracting
visitors to the gate whilst the gate money goes
into other people's pockets.

From this you will gather that I was disappointed
with the Show. It lacked the joie de vivre of pre-war
Shows. There was an atmosphere of boredom about
the visitors which cannot, perhaps, altogether be
blamed on the Show.

At our Stand I had many humorous moments.
One visitor whose political views were obvious
lecred up to our Stand, livid of countenance,
demanding to see yours truly. He was going to
give me a lesson in crooning! He was also very
annoyed with the views I have expressed herein
on that subject, and which 1 undcrline, under-
scorc. and emphasise again.

After he had blown off his steam he strolled
away in contrite heart. It was pleasant for me to
renew my acquaintance with so many old friends
in the trade, and with so many old readers. 1 do
hope that next year the organisers will take heed
of my criticisms, which incidentally are supported
by many members of the trade. More consideration
should he given to the visitors and the Lixhibitors.
The Exhibition should not be designed merely to

- attract the largest possible gate.

Curious Correspondents

RADIO firm recently received the following
letter from a lady who had purchased one of
thoir receivers :

“1 have one of your radio sctzs which needs
fixing up. As I am expecting a baby and it is one
of yvours, could you please send someone along to
make 4t go.” J’Accuse ! ’

NOW’S OUR CHANCE!

{Prrss ItEM.—Under the latest import ban, it is not possible
for English publishers to import American music.]

Now, bards of Britain, here’s the chauce,

Denied you for so long,

To write us tuneful melodies,

And ** native talent ”’ song.

With Tin Pan Alley kept at bay,

A step long overdue,

Here is the chance, you've had to wait

To show what you can do.

Trap drummers you will please delete,
‘I heir antics make us sore,

And adenoidal ** parpular sahngs ”
Which listeners simply bore.

Don't tamely imitate such tripe,

Or with such efforts fumble,

We're sick of nasty monkey sounds
More fitted for the jungle,

Qur native genius can provide

Sweet music for our ears,

Not doggerel loudly howled and moaned,
Provoking angry tears.

j.et 13.B,C. assist your task

In no uncertain way .
And Tin PPan Alley put {o rout—

Let British come *‘ to stay " ! “ Toren.”
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Technical Notes-]

"DYNATRON " Here Discusses Problems of Resonance

QUERIST has read somewhere that it is not

always true that resonance obtains in a (uned-

cirenit when coil reactance =condenser react-
ance—when 2afL=17fC ?

He has read quite correetly, even though the

" tunced-circuits to which the statement applies would

seldom, if over, be found in receivers—unless
extremely  badly designed. In certain  cases,
however, such as heavily-loaded oscillators or
— —O —5
a
-
100N
¢ & Reactance 2z X ~1000
C 100N
50N
" d son
b
&) —_—)
(a) (6} {c)
Fig. 1.—To “ parallel-zune > the circuir of (a) 1o

resonance; would — 100 ohms of condenser reactance

do, as in (¢) ?

transmitters, it is often of importance to know the
precise resonant conditions.

As the textbooks tend to be rather vague on the
issue, or obscure the practical information in a
welter of mathematics, it may be of general interest
to discuss conditions from an A.C.
with the aid of vectors, and electrical terminology,
not ““j '’ notation! The latter is said to be very
useful as a short cut to mathematical results, but [
have always held that students should first learn
their A.C. circuit principles thoroughly.

A Problem !

Right here, I am going to start elucidating by
giving readers a little * problem’ to work. I
have often found there is no better way of getting
important principles remembered.

The ** problem ™ is shown in Fig. 1 (a). .The
answer is given later, but devote a little thought to
the question! A coil is shown, whose inductive
reactance is 100 ohms, but it has a resistance, or a
" coupled load,” of 50 2
ohms in series.‘ Quest_iqn: 12t
what value of capacitive
reactance is required in a ;
condenser C to tune the -00022

FE R
=/00000
n

coil as a parallel rejector,
Fig..1 (b)

The answer is not 1nfC
=2a{L.=100 ohms. This
would be quite correct in

———C)

point of view :’

the case of an acceptor,
or s_ries-tuning as in (c),
but a rejector (parallel-
tuning) embodies numer-
ous complications.
Actually, this particular

Fig. 3.—Illustrating how
to calculate L and
values for a rejector, to
give a definite resonant
impedance such as
100,000 ohnis.

>

“rejector ” would bhe an extremely inefficient one
as, let us say, a tuned-anode combination in a
receiver, or as a wavetrap, cte.

The reason is the large value of resistance. and
the comparatively low coil reactance. In other
words, a very ©* Low-Q ” eircuit. Typical values of
2afle and r in fairly high-Q ecircuits would be
around 800 to 1,000 ohms reactance, and 3 to 5
ohms H.F. resistance. The aim in designing
efficient receiver circuits is to make r as small as
possible, by using low-loss wire, etc. But remember,
we are considering a rather heavily damped tuning
arrangement such as might occur in a transmitter,
where r is the equivalent of load coupled from a
secondary into a primary—our coil being the
“ primary.”’

I must assume in what follows that readers
interested in this subject—such as students of radio
technology—will know something of tho main
properties of a parallel rejoctor and elementary
vector diagrams,

s S = ~0-94,
\\C\

n2v.

fe =14,

(a)

(5)

m a Low-Q

Parallel impedance at resonance =260

resistive. Cotl  reactancc=100 . ohms ;
condenser reactance =124 ohms.

Fig. 2.—~Analysis of ““resonance ”
rejector.
ohms,

** Parallel Resonance

The first thing to be clear about is what precisely
resonance eans in a parallel-tuned “circuit,

One difficulty arises because it can denote two or
three different things—or conditions which are
different. Qur article would become somewhat
“academic ” if we started to discuss them fully—
and it would be an insuperable job to do so without
pretty involved mathematics.  This is where * i
would come in useful, but we will have none of it
just now !

(antinued on page 503.)

T

m

“* Prim.

o
Wl

-0

Mains Trans.

Fig. 4—Why is Cr not essential when using

mercury-vapour rectifiers ?
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IT PAYS TO
KNOW YOUR SUB

COURSES
IN ELECTRONICS

There is increasing scope for ambitious men and
women in the ney fields being opened up by
LElectronic Science.  The Correspomlen(‘o and
College Courses provided by E.M.I. Institutes
which cover recognised diplomassuchas the City
and Guilds, ete,, are written and supervised by
1. M. 1. % scientists. Courses are already available
in such subjects as Basic Radio. Basic Tele-
vision, ete., and the prospectus is being
constantly extended.

JECT

L. M. basic training fits vou for entry into
careers in such fields as Audio Frequency and
other industrial electronic applications.

-~

For full detuils of the Courses apply to
The Principal. PROFESSOR . ¥, TREWMAN,
M.A. (Cantub), M.I.1 I, M.LMech.E., M.Brit. LR.I.

E.M.I. INSTITUTES LIMITED

Dept. 32, 43 GROVE PARK RD.,
CHISWICK, LONDON, WA4,

EX-ARMY HIGH RESISTANCE HEADPIIONES
dband, Brand new. 12/6 per pair,
LCTORS,” Type W. Brand new. 1/6 cach.
IN-RADAR VIEWING UNIT Consisting of 6in, diameter
electrostatic C.R. Tube. 7 valves, including 4 EFG0. potentiometers
resistances and other components. In metal cabinet, 18 x8 x 7lin,
Bargain price. £3 7 6, carriage extra ¥ 6.
MULLARD Loctal 9 pin valve holders, 6/- per doz.
MOVING COIL TTEADPIIONE OR MIKE INSERTS,
co1l resistance 30 ohm. 5 - each.
FRACITONAL ILDP,
MOTORS

Brush type, 220- 2a0 v. 50 cvcles

approx. 5000 r.p.m. Overall
M diam. 10 x 4in. iin. spindle ex-

tends lm both ends. 37/6.

Post 2/6 extra

Telephone line or unlselecto

switches, 3 or 4 bank, 26 contac ts

Have various applications, in-

cluding automatic tuning circuit

selection, etc. Operates on 25-50

volts. 4 bank, 25'- 4 bank, 286

6 bank. 30/-.

We have a large stock of Ex-Govt.Radar U.H.F. 'md Radio Recelvers
It will pay you to give us a call be : Lelcester Square.
0. FLECTRO MAGNET <0l §. 500 ohm D.C.
nt up to 9,999, operate from 20-00 v. D.C., numerous appli-
5/6 each.

on light

Voice

A€,

(ml
cations
TWIN ELE

following sizes

" HEAVY DUTY sliding resistances. in the
5.4 ohm at 20 amps. 4‘7 6 12 ohm at 10 amps. 39 6

13'6.
SONIC 4 valve
sion to midget

7

Single E]ement 14 oh
SELF ENE k(-lsl\'(. ILANDSETS, 3
portable, new, fixed range. suitable for conv
set, 37 6. plus 2'6 postage and packing.
We still have stocks of Ex-R.A,F. Valves as advertised in previous
issues.

London Central Radio Stores,

* The
Marconiphone and
electronic interests.

e

E.M.1. Group includes “ H.M.V.”,

other important
k.16

23, Lisle

€lo~ed Thursd

Street, London, W.C.2

((.Ll!ranl 2969
ay 1 pom. Open all day Saturday,

VALLANCE’S
BRIGGATE LEEDS, 1.
Plrone : 29428/9.
“ E l WYN CRAC D CARBON PRIE-
TON VTOR + 1" 1 watt, 1/5
ues 900, 4000 24000 49,000, §9.000.

2 nly.

{ BOWL INS \l‘()l(\, ideal for
aerials. etc 1. Group Boards.
fitted with .lmfd. condensers.

144,

lead
5-way
350v. and 3 -watt resistors with mounting

brarket.
rusin Bl (
switched on jack pi

5 wayv

American -pin flat socket, 7/1 d.

USEFUL MAINS R \\SFl)Il\"‘R.
0/200 230 250v., Primary A.C., 50 cycles.
Secondary  350-250-0-250-350v. 150 m.a..
63» 6 amp.. 5v. 3 amp.. 4v. 3 amp., 4v. 8

o Half ‘shroud drop through, primary
Brand new, 41 9d, Cannot be re-

peated.

'l RICKLE CHARGE RS. Heayberd A.C.
mains 200 2a v. 50 cycles. To charge 2v.

) amp. to 6v. at t amo., 82/7d.

VARIA CONDENSIRS, Single 4/6d.,
twin 12/8. 4 gang 8/7. all .0005m
HEADPHONE CORDS, 87in.

ALKIE, telescopic
extended, 15in, closed,

" EQU ll’\ll\l' in stog¢k. Avo D.C
minor, £4/4'011. : A.C. D,C, minor, £8/10/041.

afd.
long. with

acrials,
15,- post

Osoillator mains £13. Valve Tester,
£16 10 0dl.
TAYLOR, 120A A.C./D.C. meter, £7/10/0d,

904 40 r‘mgcq £15/10 0d. 65B signal genera-
£15'1 Od. Valve Testers, £18/10 O«
I-IR S for Avo model 7 meter,

64 9d., inc. T.
OTHER LIN include 5 nietre Dipole
aerials, MCR1 receivers, MCRI power

packs. Batteries for MCRI1 ** Walkie-Talkie"
sets, Kit sets, 3-wave band A.C. or A.C./D.C.
Circuit Books for kit sets, 2 6di. each.
And all other lines you need or are likely
to need in Radip,

Speedy Postal Service, .0.D. or C.W.0.
Staff call-signs @ G2HIHV, SX, GRABD,
G3AHV, G3BDD,

|

ESTABLISHED 25 YEARS B

We can mnow supply any TAYLOR
INSTRUMENT on H.P. Terms—send
for detail

3 W/BAND SUPERILET COIL PACK,
15-47, 200-550. 800-2,000 tres, 25/-,
WEARITE SUPERHET COIL PAC

15-47. 200+ 800-2.000 metres or 13-35,

100, 200-550 metres, 42'-,

MULLARD Midget. 1.4v.

Valves. D.K.91, F.C. Equiv. 15/10.
D.L.92. Output Equiv. 354, 14 -, A. F 91,

D Pentode Equiv. 185, 15 10. D.F.01. H.F.

Equiv. }‘Tli 14/-. Valve Holders ror above,

Button Base
LR.5,

RALAB VVCONTROLS.—5 k.-10 k.-
k.-50 K.-100 k.-}-i-1 and 2 meg.—with
bwltr‘h 6- less Switch, 4/3 with D/Pole
Switch, 7 8. Mideet Type, 1-1-1 meg., with
switch, 7 6.

© FIL. 'FROANSE.—350-0-350 v,
C.T.) 4 amp, or 4 v. (C.T.) 5 amp,,

] ’l‘ll ANSF.—350-0-350 v.
a. 2 a. : hoth tapped
000.) mfd 2 gang Cond.

with Trim, 12:6.
1ROTHE R\II I, © I{\N AL l'l( K-UPS.—
S8 £2

.12.6. : " Senior.”” £2.16.
our amonded and up-to- date STOCK
LIST shows an extremely wide range-—
send 2'd. stamp for it
All mail and callers Lo :

STERN RADIO LTD..
115, FLEET STREET. E.C.5

PRATTS RADIO

1070 Harrow Road, London, N.W.10.
(Nr. Scrubs Lane}  'Phone : LADbroke 1734.
AMPLIFIERS (see last month’s advert).
T0 watt. £8 18 6, 15 watt, £14 3 6d. 25 watt
£19 8 6. A.C. only.

TRANSFORMERS. Mains 350-0-350v.
W. or Av.. 4v,, or 300-0-300v. similar. 26 6.
Speaker Transformers, midget universal.
5/6. Standard Pentode. 59. Multi-Ratio.
5\vant 7/6 30 watt, 22'6. Intervalve Midget,

LBv..

3-1, 5-1, 6 6. Class B Driver, 7.6.
I'lllib " CONDEN S. ,00005, 104. ;
WL e 2 ~0005, 2/3.

VAR. CONDENSERS. 2 gang., 0005
LI, 15/- smgle gang, .0005 4/3. Dielec-
trie, .0003 0005, 3/9 each

LINEC ()Rl). 3 amp.. 2- way, 7d. 7 3-way,

84 ft. (60 onms ft). Vol. Droppers, .3 800
ohm and .2 amp., 1,000 ohm, 53 each (with
teet, etc.).

¢ IR( Ull‘ DE. \(-RA\I\' B1. 3 valve bhat-
er valv _F. set, price. 18
each All Component~ Available
SPEAKERS. P.M. L/TR, 2!m.. 266 :
34in., 29:-: 5in., 16.6 ;: 8in., 21'-; bin.
with Universal Transtormer. 209 each.
5in. M.E, W,TR, 296,

ol 3 wave band superhet coil packs.
2576. 465 k/cs. LF.'s, 12/6 pair, Weymouth
Midget. 18 9 Woamc Ultra Midget, 91'
Wearite Standard, £1 pair | & M.W.
coils with reaction, 7.9 pair. Superhet coils
A and Osc., 8/6 pair, Supex het tuning heart
com, with 2 I.F.'s, coil pack, 2 valve bases,
drive, dial. aligned, 74’6 each. Dual range
coil with reaction, 4/6. Wearite P’ coils, 3 -
each,

CONDENSERS. Dubilier 500 v.,
16 mfd., 5/9 ; 8 mfd,, 4'3 ;
25v.. 2:3; 50 mfd., 50 V., 36 ;
66 ; 16 mfd., 350 v., 4/6:
to .1 mfd., 8d. each : .5 m d.
VALVES, 25A6,25Y5G,6A8,6F7 12SKT7,IA7,
IN5, IC5, etc.. ete. S.AE. Enquir!
stamp for Autumn List. Orders over
Post Free. Buses 662, 664, 18h. pass door.

16+8,86%
T(‘C 25 mfd.,

M.C. 8x8,
Papex 200095

Tele: CENTRAL 5814 and 2280.
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LEARN to EARN

Leave the overcrowded ranks of the poorly. paid—let The
Bennett College help you to the top where there is always
plenty of room for the wel!l trained. Just choose your career
or let us advise you. The Bennett College, with its proud
tradition of friendly personal tuition and jts long record of
triumphs, is the most progressive, most successful Corres-
pondence College in the World. We teach nearly all the
Trades and Professions by post all over the Globe. DISTANCE
MAKES NO DIFFERENCE.

CHOOSE YOUR CAREER & WE WILL SEE
YOU THROUGH

XANIS, Mining. Eleetrical Engin-
eoring

Motor Lnginecring

Municipal and

. Exams. nginge

hantes Naval Architecture
and Estate Novel Writing

Accountancy E

Advertising and Sales
Management

Agriculture

AL T

Applied )

Auctioncers

County

Transmitter-receiver for S.W. Uses standard
headphones and microphone. Battery operated,
requiring ssandard 120 volts h.t. and 2 volts I.t.
Includes 9 valves, standard English types.

¢

Description—

Transmitter, 3 valve, Pierce osc., P.A. and Mod.
stages, provision for two channe) operation by
relay change over.

Receiver 6 valves: 2 r.f, det., 2 Lf. and output
stages.

| £6 carriage paid

THE STAMFORD RADIO CO.
199 Stamford St., Ashton-U-Lyne Lancs.
Telephone : ASHton [964.

B.Sc. (Eng.)

Building, Arechitecture
and Clerk of Works

RBuilders® Quantitics
‘ambridge  Sentor  School
Certificate

Carpentry and Joinery

Chemistry

Civil Enginecring

Civil Service

AIl Commercial Subjects

Commerefal Art

Common Prelim, KB,

Concerete  and u
Ingincering

Draughtsmansbip. Al
Branches

Engineering. All branches,
subjects  and  examina-
ttons

General Education

G0, Eng. Dept.,

IHeating and Ventilating

Institute o€ Honsing

Journalism

Languages

Mathematics

Matriculation

Metallurgs

Mining. All subjects

Eents Plastics
Aviation (Engincering and Play Writing
Wireless) Plumbing
Banking Police, Special Course
Blue Prints Preceptors, College of
Boi ¢ Press Tool Work
Book. eping, Account- Production Engineering
ancy and Modern Business Pumps and Pumping
Methods Machinery

Quantity Surveying—
Inst. of Quantity
Surveyors' Exams,

Radio Serviee Enginecring

Radlo Short Wave

Road Making and Main-
tenance

Satesmanship, LS.MLA.

Sanitation )

Schocl Attendance Officer

Secretarial Exams,

Sheet Metal Work

Shiphuilding

Shorthand (Pitman’s)

Short-story Writing

Social Welfare

Speaking in Publie

Structural Engincering

Surveying

Teachers of Iandicrafts

Telecommunications  (City
and Guilds) -

Television

Transport Inst. Exams.

Viewers, Gangers, Inspec-
tors

Weights  and  Measures
Inspector

Welding

Wircless  Telegraphy  and
Telephony

Wearks Managers

If you do nol sce wour ouwn requirements above. write to us
on any subject. Full particulars free.

| Dept. 104,
THE BENNETT COLLEGE
SHEFFIELD

— J——
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= 8 =
= Q =
:_"__ :!‘- 48 :_‘:
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(Continued from puaye 5('0.)_ contributes nothing to the “true watts” in the
circuit. '

Tustead. wo' will simply forget states where the
circuit is really nof resonant.  In a parallel combina-
tion. true resonance can signify only one thing.
The impedance seen looking into the terminals ab,
Fig. 1 (b). must be purely resistive, If you like,
reactances must completely balance out, as in a
series circuit.  But. unlike the series circuit. that is
not quite the same as saying. 27fL=}afC!

That may sound odd! How can reactances
“ cancel out 7 if they ave not equal. and opposite ?
I will tell you in a minute. To be slightly more
technical (or pedantie 7), let me add that the
“ purely resistive ”” condition is sometimes termed
waily power-factor.

“ Resonanece ” in rejector circuits meanstuning
to exactly unity power-factor. When the rejector
is connected across an A.C. supply at the resonant

frequency, it must take a (small) current in phase

with the wvoltaye—neither lagging, nor leading.
After all, that is merely another way of saying,
“no reactance,” or “ pure resistance.”’

Of course, the ‘‘ pure resistance mentioned is
not r. but its parallel-equivalent. T is a series resis-
tance.  But I must assume vou have read something
about the dynanic resistance of a rejector.  Consider,
for exawmple, how it can act as a wavetrap if put

. 4n series with an aerial.

. Analysing the Circuit

Now, the series impedance of the coil and the
50 ohins resistance is, Z=141/X?+r2=4/100%-L50*=
100/ TE10.52=100/1.25=112 ohms.

Suppose we connect it across the A.C. supply of -

the right frequency to give 100 ohms reactance.
and 112 volts R.ALS., Fig. 2 (a). . Then the R.MS,
current T=V/7,=1 ampere. lts phase can be found
by the rule, tan é=X/R=100/50=2.0, and reference
to a tangent table will reveal this as an angle of
64 deg., roughly, i.e., the 1.0 ampere lags 64 deg.
on the supply voltage V, since the part of the cir-
cuit considered so far is inductive,

The vector diagram is shown in Fig. 2 (b). To
get oxactly unity power-factor in relation to the
supply. we must shunt a condenser € of =uch value
that it will take a purely reactive current T.. leading
90 deg. on V. and the vector resultant of I and 1y,
(obtained by completing the parallelogram. as
shown) must be a current Iy, exactly in phase with V.

This is fairly easy to find graphically. e.g., using
10 etas.=1A.  The required reactance of C will then
be,. X, =V/I, or C=108/2atX, pF.=160/fX X
1000 approximately. But let us proceed with our
analvsis, using caleulation. e

The current in the inductive branch is 1A,
lagging G4 deg. Therefore, it has a component of
1A. X cosine 63°=1A.% 0.43=0.43A. in phase with
the voltage. This is I in the vector diagram.
When exactly resonant, it is the only current taken
from the supply, and, because in phase with the
voltage, the resonant impedance will be a pure
resistance Ry such that Ry=V/I5=112v/0.43=260
olinis approximately. This is the dynamic resistance
of this low-Q circuit at resonance—nothing like the
100.000 or 200,000 ohms in receiving circuits.

But to find the reactance of .the condenser.
The 1A. has a ¢ wattless ' component of 1A, X
sine 64°=1A.x0.9=0.9A. nearly, i.e., this comn-
ponent is lagging exactly 90 deg. behind V—it

Well, many of the apparent complications of'
parallel-tuning will vanish if you just remember that
the tuning condenser must take a leadiny current,
equal and opposite to this purely lagging current.
That is what is meant by corfecting the power-
factor of any inductive circuit to " unity.” Hence,
our condenser must take Io—0.9A, at 112 volts,
which is a reactance X =112/0.9=124 ohms,
roughly. Thux, at {=50 cycles per sec.,, C:=
180 1,000 =220 —ogure 1 d
sz X b =qaq =200t hat sounds pretty
large, but at a radio-frequency of 1000 kefs, 0.0026
sswill be about the right value.

However, it is interesting to note that the correct
reactanco for tuning in Fig. 1 is not *100 ohimns, but
—124 ohms.

Simplified Tuned-circuit Design

Whilst on numerical matters, I will toueh upon
another question which I have had {romn time to
time,

Nuppose we wanted to design. this time, an
efficient rejector to give a resonant impedance of.
let us say, 100,000 ohms, at a frequency of 1,000
ke/s (300 metres). How does one proceed to
estimate the L. and O values to use ?

There ave two conditions to be satisfied : (a) the
circuit must tune to 1,000 ke/s, and, (b) it must
have a parallel impedance (dyvnamic resistance) of
the order of 100,000 ohms. Because firo conditions
have to be met. we are tied down to only one set of
L' values, Le., provided the H.F. resistance of the
coil we are going to use ean be obtained fairly c¢losely.

Unless you have some really first-class coils, it
will be safe to take the H.¥. resistance to he around
4 or 5 ohms. at least—you can get more accurate
data from tables or curves. For illustration, let us
take 5 ohmns.

Qur first step is to arrive at the approximate
“ Q7 of our circuit. A very easy rule is that :
Dynamic Resistance, Rd=Q?3xr, where r is the
H.F. resistance of the coil itself. Then. by simple
transposition, Q=4/Rd/r, which in our example
= 4/100,000/5 = 1/20,000 = 100xy/2 = 141.4, for
practical purposes 140 will be near enough.

Next. remembering that Q=Coil Reactance/
Resistance=2afL/r. we have Coil Reactance=H.F,
Resistance X Q =Qr=140 x =700 ohims. For reso-
nance, the condenser reactance must also be 700
ohms—we are now dealing with a high-Q circuit.

A frequency of 1,000 ke/s=10°¢/s, and so 2afL=
2alL.if Liis in g H. and sinilarly, 37fC' becomes $nC
if C=y". From the above:

27l = 700

L. = 700/27 = 112uH, approx.

37C = 700
.1
C= gaxom
= LM early = 0.00022/F
= g nearly = 0. 221 F.,

This design is shown in Fig. 3. As the averago
constructor will seldom have means for estimating
or measuring inductances correctly. it is probable
the figures we have taken do not lead to very useful
results practically, but it may be of interest to
know how to go about elewnentary design questions
without always relving upon looking up tables, ete,
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At any rate, those preparing for examinations
may find these principles of value.

Note, too, that it would never be necessary to
design any tuned circuit for an impedance of
exactly 100,000 ohmns. The higher the dynamie
resistance the better, as a rule. In R.F. power
stages, the dynamic load is much lower, as will be
seen from our first example of a low-Q circuit.
Here, hy the way, you will find that the rule Qr
will not give very exact results !

About Mercury-vapour Rectifiers

In somne previous notes, I referred to the function
of the reservoir condenser, ¢}, Fig. 4, in an ordinary
hard-valve rectifying circuit.

Briefly. without any load on the mains unit, ¢4
will be charged to fhe peak of the transformer
secondary voltage. When a load is connected, the
average output voltage will depend upon the
relative rates of charge and discharge. Thus, with
a hard-valve rectitier, (!, is an absolute necessity
for maintaining a reasonably large output voltage.

But, if you wanted to make a mains unit with
really  good voltage-regulation. i.e., one whose
output voltage remains reasonably steady at
different loads, the best type of rectifier to use is
not a hard-valve nor the metal type, but a hot-
cathode, mercury-vapour tube.

These  have the disadvantage of requiring
preliminary filament heating before switching-on
the A.(. to the anode, usually by means of some
form of thermal-delay device. But. if a reasonably
steady output voltage is a first consideration. the
disadvantage will not count.

However, C, is neither. necessary or desirable
with these valves. In fact, a reservoir condenser
next to the rectifier would take extremely large
peaks of current until charged-up to approximately
the peak voltage.

The reason why we can dispense with the con-
denser is the low-impedance valve. The resistance
of a merecury-vapour “are” is very small, and so
vou will get almost a steady output voltage without
resorting to the device of charging and discharging
a condenser to maintain a “ mean voltage.” By
comparison. the internal resistance of a vacuum
tube or metal rectifier is considerable.

The drop across the rectifier is almost constant
at 15 volts, at all loads. Allowing for this, the
average D.C. output voltage for a half-wave rectitier
will be 1/2=0.318 (0.3 approx.) of the peak
alternating voltage in the transformer secondary,
Le.. 0.45 of the R.M.N. secondary voltage—from
which we must subtract 15 volts.

For full.wave, the average is twice the above:
2/x of the peak secondary volts, or 2x0.45 =
(0.9 RALS. volts— 1ov.).

The question of the current-loading of a trans.
former connected to half. and full-wave rectifiers
is a little complicated. Without dragging in
" form-factors,” ete., perhaps the above explanation
will suffice to show why good regulation can be
obtained without (. Admittedly, there is a little
more to it than the “ peak current’ which a
reservoir eondenser would take, if employed.

For ordinary purposes, the switching complica-
tions necessary for soft valves would not be
justifiable, since voltage-regulation is not a critical
factor. In amplitiers or transmitters using Class
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B however, the regulation of the H.T. supply
source betomes a matter of the first importance.

Standard Terms

I notice from a report in one technical periodical
that extraordinary efforts are to be made once
more to try to standardise symbols and terms.

While the movement has my support, I feel
inclined to doubt if ** symbols” are really worth
all this periodical hullabaloo. As long as we have
mathematically-minded technicians, they are likely
to use whatever symbols occur to them, and, indeed,
it is possible for confusion to arise by too much
standardisation. As long as a list of symbols is
clearly defined, it is a sinrple matter to refer to the
table to see what a given equation means. Still,
there are a few confusing ones, such as *“ m.c.” for
megacyeles, etc. Possibly. * mfds.”” might be read
as " milli-farads,”” but it is extremely improbable !
Really, it is an abbreviation, not a s\-mbol.

More important is precise términology. That is
a source of much confusion, I know there are a few
learned pedants who delight in furthering the cause
of precise definitions by toving with such trifles as
“eapacitance.” ete. They will dock marks from
students if they speak of a “ condenser.” instea:l
of a ™ capacitor,” and so forth. One wonders what
they would do where a coil is called a coil, not
an " inductor 7!

Thongh perhaps of some importance, this is not
the sort of terminology I have in mind.

What about words such as. modwlation and
demodulation, sum-and-difference frequencies (inean-
ing sidebands) and the same term applied to beat
phenomena. and so on ? These are everyday words
which students are supposed to understand. but
when they learn, on the one hand, that modulation
is accomplished at a transmitter, and that again
“ modulation ** which at the same time amounts to
a sort of ** demodulation,” oceurs in the mixer stage
of a superlieterodyne, ideas naturally tend to become
a bit muddled.

“ In-Phase ” or Opposite ?

Then, there is the term phase, with all tho
ambiguities and conventions associated with
veetor terminology.

Apropos of what I wrote recently, I find that if I
speak of two alternators being in “‘phase-opposition”
when connected in parallel (Fig. 5), many seem to
think I am taking undue liberties with terms.
Surely, two alternators in parallel are in-phase, not
in phase-opposition ?

Thus, it was pointed out to me the other day that
an oscilloscope would show the terminat voltages
in-phase ! Moreover, why talk of “ phasing ”’ two
alternators, if what is really meant is putting them
in phase-opposition ? In fact, most textbooks on
A.C. engineering -refér to bringing the voltages
into phase.

Why, therefore, must I advocate the “ opposite
point of view ? 1 will try to tell you. I am looking
at those alternators from an angle of voltage-bedance.
Suppose one machine is generating 200 volts, and
the other, which is to be put in parallel, is gencrat ing
300 volts. If you closed the switch to put them in
parallel what would happen ¢

(T'o be continued.)

3 .
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Practical Hints . ,

Transformer: Conversion

HERE are many ex-R.AF
rotary transformers obtain-
able now at low cost which can
be put to good use by those Fuinea
ivho want a high speed and age.
fairly powerful electric motor
to run off 230 volt A.C. mains.
The type with 12 volt input
and 300 volt cutput is satisfac-
tory and only requires slight
changes in the wiring.  The
diagram of a typical unit before
alteration is shown in Fig. 1.

S M} () G- § S | | | - |-} - P PR

! THAT DODGE OF YOURS!

Every Reader of * PRACTICAL WIRE-
Z LESS” must have originated some little
dodge which would interest other readers.
Why oot pass it on fo na P Y
for every hint published oo this
P Tarn tbat idea of yours to account
by sending it in to us addressed to the
Editor, ** PRACTICAL WIRELESS.” George
Newner, Ltd., Tower House, Southampton
Street, Strand, W.C.2.
and address on every item. I
that every motion sent in must be original,
Mark eovelopes  Practical Hints.”

SPECIAL NOTICE

All hiots must be accompanied by the
coupon cut from page i of cover,

Test Bench Meter Mounting
. HE accompanying sketeh
shows a method of
mounting a test bhench meter
in an easily variable horizontal
position with leads self-position-
ing when not in use.

Four eyelets are screwed into
the back of the meter o that the
instrument can be slid from end
to end of the bench on expand-
ing curtain rods which aro
mounted on the wall at a conve-
nient hLeight above the bench.

We pay half-a-

o

Pot your ovame
Please note

e

Freld Coil

300v
Output

Fig. 1. — Normal
arrangement of windings
on the rotary transformer.

-

Oranayg
230 v,
AC-OC
;Tl =
Omeerd

.

Commutator Now
Used As Pulley

Fig. 2.—The rearrangement suggested by Mr.
Wardlaw. -

The 12 volt D.C. input encrgises the field coils
shunted arross it and also supplies current through
the brushes to the armature. causing it to rotato.
Phe other section of the converter, which is on the
sanmie =haft and in the same magnetic ficld, acts as a
dynamo and delivers high tension D.C.

To convert for use as a motor connect the ficld
coils in series with the armature and H.T. iuput.
Then the motor will operate on A.C. or D.C. as it is
series wound. The alterations are shown in Fig. 2.

By removing the brushes and their holders at the
12 volt end, a free space is left round the com-
mutator which can be used as a pulley for belt-
coupling to models, eote.

It is important that in the original unit the field
coil is connected directly across the L.T. input.
Units with a pormanent magnet supplying the
field are not convertible.—A. C. WARDLAW (Gatley’).

—i (In the case of a heavy meter
the top support should of he stout gauge galvanised
wire for greater steadiness.)

Two further eyelets are screwed into the hottom

 of the meter =0 that they will provide a running fit

for the test leads and to act as a stop for the test
prods when they return to rest. The leads are
passod through a bone or other suitable ring which

T T T ,]/‘,v/w | Milliammeter
' !1.’ = : o)
o i =hm mmm—0
. {/l "”1
. Hv’ /
/ h e
| [h . Expanding
{ . Curtain Rods
0 ' .'\‘\
. kY
G = CEL) . " a]
N
A
Test Test .M’vlu, U ‘I,} [N
Prod Prod ,‘/ SN S
0
Leads [ ’, ! Screw
Bone | f/‘ Eyelets
Ring !
‘ -
Weight — Back View Of Meter

This idea for a bench test-meter will be found very
useful.

is weighted to hang down hehind the beneh (see
sketch). It is cssential that the leads should be
very securely {ixed at one end to the meter and at
the other to the test prods.

This meter arrangement renders the tnstrument
readily available (with corroct mounting—at eye
level) and test leads and prods just put themselves
neatly out of the way in a flash.—ScT. G. W.
Benxrrer (B.O.AR.).

Radio Engineer's Vest Pocke! Book

3/6, or 3/9 by post
Trom GEORGE NEWNES, LTD., Tower House,
Southampton Street, Strand, London. W.C.2.
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HI absence of a “ mains supply need not
prevent the home constructor and experi- -
menter from buikling a gramophone amplifier

to give, sayv, six watts output. A six- or 12-volt

car battery will provide an alternative source of Constructional Details of an Amplifier |
power. Then. using mainx type valves, ample By R
volume can bhe obtained for all needs. Y W

A complete theorotical diagram of the amplifieris  gtandqard of reproduction.  To straighten the

shown in Fig. 1. The two L.I". valves are triodes,  poininse “eurve,” a tone compensating circuit is

* Both are 6.J5s; of the octal range.  6J 73, triode incorporated, consisting of a 500,000 ohms resistor
connected, as shown in  the alternative base 5,4 o3 /tE condenser at the input terminals of
connections in Fig. 2, will also serve. Again, 65
triodes, with the wsafme base connections as the
GJ5s, ean be employed.  Where new valves are
being bought, 6J3s should be most suitable for the
cireuit discussed.

The tetrode output stage utilises a. single 6L6.
This valve provides an output of 6.5 watts for an
anode voltage of 250 volts, A saving of .45 amp.
in the valve heater consumption can be effected
by substituting a 6V6 for the GL6, but the available
output will then be Jimited to 4.5 watts. Also, for
optimum efliciency, the value of the bias resistor
and the ratio of the output transformer will both
need minor adjustment. The value quoted for the
output transformer ratio is correct for the valve
recommended, when used with a 2-3 ohms loud-
speaker,

——

O ) ) D1 D 1 G ) QD 4} G - | ) ) g )

Negative Feedback
'I‘imt ('ir(-uit.]_ntiliso;qmthe eorllgen.tiol}sl ?oiista;l_ceg TR s o7

capacity coupling. e anode circuit of the firs o .

L.F. stage is decoupled, a 5,000 ohms resistor and Fig. 2.—Valve base data of recommended |

8 ulF condenser having beeu included. The.crystal  the amplifier. 1t was not found necessary to include

pick-up enables the output stage to bo fully loaded, a bias resistor in the cathode circujt of the first

with some reserve, besides providing a very high L.I. valve.

R Power Unst
Amplifier
Transfr. Ratio 35:/

ra—

Smoothing”
4 Choke
} 200000
i , 3epF
Lk
H 5000000 ""
*0Q3uF
i Crysta/
Pick -up F X
Input a
! 100000N f
) ] 1000000 1
L4 (2-0my)- +
! 5000 /000 Zecn 3 54
! § On JOfF ~ \
T T LE T
! 710000 25uF SOuF r Switch l
} _ ) ) . 6 VoIt
Fig. 1.—Theoretical diagram of complete amplifier; with valve heaters Cor Battery

connected for six-volt supply.

V) ) D ) ) S )| ) T <D (D ) ) - () - D |

" —
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output valve is used. The input voltage rating of

1 f the rotary transformer may be six or 12 volts, .
1 p whichever supply)is available. Provided that the

H.T. commutator and brush gear is in good con-

)

Operation Through a Rotary Transformer dition, smoothing is more than adequate.
\UMBARD If a rotary transformer rated at 12 volts input !
and 500 volts 60-90 milliamps, output is to hand, !

Negative feodback over the complete amplifier this can be used on six volts to provide an
ensures that all distortion is limited to an absolute ‘approximate output of 250-270 volts. The required
minimum.  On giving the amplifier an initial trial change in field coil connections is shown in Fig. 4,
it may he found that the feedback leads need It should he emphasised that correct relative i

— | H.T Output HT Output

— +
LT Input LT Input (Modified)

6L6 (6V6)
! alternative wvalve types,

Fig. q.—Theoretical circuit of : (Left) Rotary transformer wunmod;-

Jied, with both field windings connected in sertes. (Right) Field

reversing, indicated hy  pronounced windings connected in parallel, for modification to six-volt input of

distortion and instability., Only the 12-volt/500-volt rotary transformer.

feedback leads marked * X 7 and Y »

st be reversed. and this should cure the trouble.  polarity of the fickl-coil leads must be maintained.
The negative voltage-feedback s derived from  Using "a ximilar arrangenent, an overall input/

the L.F. potential across the secondary of the  output efficiency of 60-65 per cent. was realized in

output transformer. A proportion of this potential. practice.

also appearing across the respective 300 ohms and Practical diagrams of layout have not heen given.

100 ohms resistors, is fed back to tho grid circuit  Positioning of components and choice of cliaxsix is

O DD 1 1 D D D | D 1 D) | D ) D D} D - s

of V1. Diztortion is reduced when tho L.E. left to the constructor, Pick-up leads will probably !
potential across the 100 ohms resistor opposes the  require sereening if more than a few inches long, i
incoming signal voltage from the pick-up. bnt they are hest kept shiort. even if screened. This
., also applies to all grid and anode leads, especially !

Six- or 12-volt Supply the former; tho shorter the hetter. i
All power is cupplied from a 6J5 675 606 65 65 66 i

" car type battery, and either a
=»X- or & 12-volt xupply can be
used. Valve heater connections
are straightforward with a <ix-
volt battery, but slight alter-
ations to wiring are neeessary
if the battery is of the 12 volts
tvpe. Fig. 3 gives the essential

! alteration for 12-volt working,
using either a GL6 or 6V in
the output stage. A direct

e—

six-volt tapping is simpler, : ’

but presents an unequal load ( 400

on the battcry. : (15 wetts) |

The rotary transformer H.T. |

rating is in the region of 230 - i

volts at 60-99 “””."‘{“"Pss :le: Fig. 3.—Heater wiring for alternative 616 ourput valve, also normal =

pending whether a 6V6 or 6L§ 6L6. Both circuits are modified for 12-volt working.
) D 1D () 1) 1 1} 4D 41 — jp— T
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A Test

Bridge

Servicemen and Experimenters Will Find This Tester Ideal for Everyday Use
By L. WALSINGHAM

Aescribed this bridge circuit will no doubt
interest many readers,
As- will be seen from the ecircuit diagram, the
instrument is built round a simple valve oscillator
and is self-contained.

ﬁ § an addition to the test equipment recently

The Circuit

T.1. is an old inter-valve transformer. having two
sections to the secondary, these being utilised for the
oscillator, the original primary being used as an
output coupling. V.l. may be any small battery
triode {in practice it is best to try several and select
the one giving best results).

The H.T. supply is derived from two or three grid-
bias hatteries and the L.T. from a large capacity
dry-cell. R.6.is a good quality wire-waund pot. of
between 10,000 and 50,000 ohms.

For switching I utilised a modified push-button
unit. S.1. and 3.2, are ganged.

R.1. and R.2. (the *‘control”
carefully selected for equality.

In practice it is Dest to proceed as follows :
Connect the two resistors in circuit and find balance.
If after reversing their positions balance occurs in

network) are

D
»—sc'/ o-vW{
172 “JAT
?7/ -4
R,
.—34/ - i
<
Rs

o WA

S,
s [

Kexgin

s
il | e

Fig. 1.—Theoretical circuit of the test bridge
described above.

the same place then it may be assumed that their
values are reasonably equal.

The ‘instrument gives three ranges of resistance
and threo ranges of capacity covering roughly from
10 ohms to 10 megohms and 10 pF to 10 uF.

The dial, Wwhich for ease of operation should be
as large as possible, may be direct calibrated, or,
as in 1y case, may be marked off in a series of

»degrees and the various ranges plotted on graphs.

Operation

On depressing the ‘ control ” button R.1. and
R.2. are thrown across the bridge and the balance
point, which has been previously marked, may be
checked.

This operation should always be carried out hefore
any measurements are made.

To take a measurement'the ’phones should be
connected to the terminals provided and the

=
o]
o]
of]
ol ]
=
2

HC

_J

Fig. 2.—Panel layout for the bridge.

unknown value to the terminals marked TEST.”
The appropriate range selected by depressing the
corresponding button and R.6. adjusted for balance.

1n the instrument made the zero was found to be
very well defined.

Component values are as follows :
.

1. 1. 1,000 O . 1. .0001 uF.
R. 2. 1,000 22 C. 2. .01 pF.
R. 3. 100 2 C. 3. .1 uF.
1. 4. 10,000 O C. 4. .0001 uF.
R. 5. 1MQO C. 5. .0005 uk.
R. 6., 10,000 to 50,000 2

The whole instrument is housed in a case measur-
ing some 10in. x 8in. x 4in. deep, the cuse heing
finished light grey. The escutcheons were cut from
sheet obonite and the dial from stout gauge
aluminiun. : :

When finished withi carryving handle and rubber
feet, the instrument presents a quite ‘¢ professional ” -
appeararnce.

OUR COVER SUBJECT

One of the main points of interest at Radiolympia
was the Ministry of Civil Aviation’s stand, made
up to represent an airfiekd control point with a
scenic background, depicting the airfield, runways,
ote. Actual aireraft control. carried out at London
Airpoint, was relayed to the stand, and visitors
were able to hear approaching aircraft controlled
and landed. In addition, certain well-known
personalities spoke to the stand over the air link
from aircraft in flight in various parts of the
world.
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'Beginne:r’s- Guide to Radar

A Simple Description of the Applications

HE recent radio control of an aireraft across
: I the Atlantic has brought into light unce
again the modern radio system known as
Radar,  For the benefit of those who are not yet
fully familiar with the system the following Lrief
details have been drawn up.
The name ** Radar.” a3 most readers know, is an
abbreviation of the phrase * radio tetection and
ranging,”

Radio Direction Finding

Long hefore the era of radar there were systems
of radio direction finding, of course. They wero
used hetween aircraft and ground stations, as well
as between ship and shore. In normal direction
finding, however, it is necessary that the object
whose direction it is required to detormine should
be provided with a transimitter, the radiation
from which can be picked up at good strength on a
Teceiver, situated at the point from which the
direction, or bhearing, is required.  Thus, for
cxample, a ship’s wireless operator can call up a
land-based D.F. station and ask for a bearing.
The operator at tlie station can then take a begrings
while the ship’s transmitter is sending out a steady
signal,  Afterthat. it is necessary for the land-based
operator to signal the hearing back to the ship.
If' the captain of an aircraft. wishes to know his
direction from a fixed transmittor whoso position is
known, his wircless operator ean take a DI, bearing,
using his receiver and loop acrial, .

But neither of these methods permits the plotting
of the position of the craft—only its direction from
a given point. In order to obhtain a position it is
necessary to take at least two D.F. bearings on
the same transmitter from two widely separated
points. Tt is then possible to ascertain the position
with fair accuracy by drawing bearing lines on a
map and noting the point of interseetion.

Combined Direction and Range
The above “ historical ” explanation has been
given to show how vastly radar diffors
from normal direction-finding practico.
The first point of difference is that /
hoth divection and range, or distance !
(which together provide a position),
can be ascertained by means of a
single transmitter-receiver. This may
be located at a fixed station or it may
bo carried on a moving object.  That
15 only onc application of radar tech-
nique, but it is perhaps the most
miportant.

Radio Wave Reflcction .

Lot us see what are the underlying
principles - of the radar technique,
Most, but not all. radar devices depend
upon the reflection of radio waves, 1t
has for long heen known that these
waves are subject to refleetion by
certain objects, and by the Heaviside,

of Radio Control and Direction Finding

Appleton and other ionised layers in the upper
atmosphere.  They are also reflected to varying
degreés by metallic structures, by the ground,
buildings and a - thousand and one other
objeets. .

If we direct a radio beam on to a church steeple.,
a ship, an aireraft or a hill, a certain amount of
radio energy is reflected (see Fig. 1). Incidentally,
the reflection is likely to be greatest at very high
frequencies, and it is relatively small at low fre-
quencies.  The reflection or radio echo can he
picked up by an aerial and detected by a receiver
tuned to the same frequency as the transmitter
responsible for producing the energy in the original
beam.  And if we can measure the time which
elapses bhetween the initial radiation and the
reception of the echo, we can quickly tind the
distance between the transmitter-rcceiver and the
reflecting object, because we know the speed of
racio waves—approximately 186,000 miles a second.

Distance and Time

The process is comparable to that of sounding a
blast on a ship's siren when the ship is some distance
from a. cliff side : if the time between the blast and
the hearing of the echo is measured. the distance
of the ship from the cliff can be calculated from the
knowledge that sound travels at a speed of 1,100ft.
per sccond.  The measurement of time in this case
can be made by mcans of a stop-watch, but the
same method is entirely outof the question when
radio waves are concerned, because they travel
328 yvards in one-millionth of a second, or 186 miles
in a thousandth of a second.

In order to time radio waves, therefore, we must
be able to measure accurately in terms of millionths
of a second. That eliminates the more usual timing
deviees, and introduces the cathode-ray tube as
the only known instrument for measuring these
almost infinitely-short spaces of time with the
required degree of accuracy. But more of the
cathode-ray tube later.

Targer

7

Radar Sration

Fig. 1.—How radar pulses- are radiated and reflected 1s shown
 this diagram, where the radiated pulses are indicared by full-
line arcs and the reflected echoes by broken lines.
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Pulse Transmission

Another important point will have emerged from
the foregoing simple explanation. Tt would be
useless to emit a continuous signal, just ax it would
to make a continuous blast on the ship’s siren, for
the original sound would completely “ drown ” the
echo. VWith the siren a short. sharp blast is required ;
¢o withh our radar transmitter. Thus the trans-
mitter i3 made to send out a series of short pulses
of energy. Tho pulses must be of very short
duration, and must be so spaced that the echo of
one pulse is returned before the next
pulse is emitted.

it is callod. The speed of =can of the light spot ean he
controlled, and is known. Suppose that the time
taken for the light spot to pass from one end of
the trace to the other is 1.000 micro-seconds : the
distance travolled by a radio wave in that time is
828,000 yards. But as the wave has to travel feqm
the transmitter to the ¢ target ” dhd hack again,

1.000 micro-seconds represents a target distance

of just half the previous figure. or 164.000 yards.

If it is assumed that the trace ix 10ins. long. it
can also be seen that a length of lin. along the

millionths of a second) and are spaced
by, say, 2,000 micro-seconds. “This -
moans that there would be approxi- |

mately 500 pulses per second or. to ﬂ

use the customary expression, that

In practice the pulses have a length ‘_W
of the order of two micro-seconds (two ‘ V
i

1 2pus '
l«—2000 1 s ——-»II e —2000u s —= l
|

| | 2us Il
| i

[ L

the pulse recurrenco frequency would
be 500 per second. This is illustrated
in Fig. 2. 1t should be tnentioned in
passing that a variety of pulse lengths
and pulse recurrence frequencies aro
employed in radar work, according to
the purpose of the particular equip-

ment.

Visual Presentation

Now ahout the use of a cathode-ray tube, the
general details of which are familiar to all roaders.
By means of a time-base generator a light spot is
made to cross a diamoter of the tube at such a
speed that a line of light isx seen on the screen.
The electron beam moves backward and forward
across the tube, but the illumination is blacked
out during the backward trace, or fly-back as

Fig. 2.—The nature of radar pulses.
wave-form of the transmitter output, while the lower one represents
the rectified output from the receiver. The diagrams are not drawn
to scale, and it should be understood that the pulse width and spacing
varies considerably with different types of radar equipment.
case illustrated the pulse recurrence frequency is described as 500 per
second—one second divided by 2,000 micro-seconds.

The upper diagram shows the

In the

trace represents a radio echo distance of 16,400
yards. Knowing this. we could put a scale on the
fube face and mark it off accurately 'in miles,
thousandx of vards or any other convenient units.
In practice. there are ‘wenerally two scales, each
corresponding with a different specd of trace;
this is selectod by means of a * sweep-range”
switch. (To be continued.)

New Magnet Material

electrical equipment has called for a suitable
magnet material which can be formed into
any shape with the minimum. or if possible total
climination, of expensive machining operations.
The Plessey Company of Tiford, who have been
investigating these problems in their laboratories,
have now introduced a suitable material known as
Caslox.
Thix is & pressed powder permanent magnet
material consisting of a mixture of iron cobalt
oxides and a small quantity of plastic binder.

Easily Moulded
The chief advantage of this new material is that
it can be moulded into any shape and, since this
technigqne eliminates machining operations,- the
ray is opened” up for much wider application of
small magnets irrospective of their shape. Once
the necessary tools are made, as with plastics or
similar mouldings, the magnets can be pressed out
rapidly in any quantity. The manufacture of small
magnets is therefore reduced to the simple operations
of moulding and its attendant preparations.
saslox is particularly suitable for use in small
motors and generators. The rotor of a synchronous
clock motor is a typical example of & small moulded

INCREASED use of small magnets in radio and

magnet having a metal insert, which can be quickly
and easily produced from this material.

The small magnet of a magnetic gramophone
pick-up head, telephonc and hearing-aid earpioces
are further examples. This material has also been
suceessfully applied in the manufacture of children’s
toyx and similar noyelties which incorporate light-
weight magnets as functional componcents.

Applications

The potential applications of this new material
obviously cover a wide field in the manufacture of
radio, measuring instruments. electrical and similar
equipment. where short magnets of large area are
required to work effectively in open magnetic
circuits.

The density of the material is 3.2 grams per e.C.,
it is . reasonably good insulator and has a specific
resistance of 0.5 x 105 oluns per c.n. cube. Tt
has a very high coercive force and thercfore the
influence of disturbing magnetic fields is small.
When moulded, Caslox is reasonably stable at
temperatures up’ to 70 deg. C., is unaffected by
humidity and by atmospheric impurities, while
tests have sliown that its shelf life is good’; the
material “proving particularly stable over long
periods of time.
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Principles ofFrequencyC_h-énging—2

Notes on the Superheterodyne Frequency-changing Stage
with the Problem of Aerial and Oscillator Alignment

N all frequeney-changing stages  the  main
points of consideration lie in the connections
to the various valve types available, the

external circuits heing practically alike in all
cases.  We are, of course, not dealing  here
with early civcuit design where special coupling
coils were emploved with valves of the ordinary
R.F. pentode variety, Two further examples of
mixer stage were shown in Fig. 4 Last month. where
atriode-hexode valve is employed and the oscillator
coil is double wound, i.e., with separate primary
and secondary windings.  The coupling hetween
the grid and anode coils is fixed by the designer
in such a manner that an even amplitude of oscilla-
tion is obtaincd over the entire tuning range,

Signal Oscillsror

O et e e e e e g e e

Fig. 5.—~Two identical
tnductances tuned with
stmilar capacities.

TR

assuming that the valve electrode voltages are
correctly chosen in accordance with the maker's
recominendations, In Fig. 4(b) the oscillator
tuning is carried out in the anode circuit of the
valve; this does not upset the circuit operations
and mixing is achieved exactly as if the grid cireuit
is tuned, as shown in Fig. 4(a).

Tracking :

In order to maintain a constant intermediate.
frequency over the whole tuning range, the oscil-
lator and signal frequencics must always be different
by a constant amount. This introduces the problem
of tracking, since in alimost all superheterodyne
receivers the aerial and oscillator tuning condensers
are ganged together as a single control. Consider
fir<t a numerical example where ganging is attempted
with two identical condensers (C; and (', of Fig. 5).
Let the signal cireuit tune to a maximum frequency
of 1500 ke/s and assume an interimediate frequency
of 125 keys, Then. for the oscillator to work at a
higher frequency than the signal circuit (the usual
procedure). the oscillator circuit must tune to a
maximum frequency of * (1,500 125)=1,625 ke/s.
With this arrangement set up by the correct
choice of the aerial and oscillator inductaneces, the
tracking will be exactly correct at the upper fre-
quency end of the waveband, Now as«uime that the
tuning capaciticos range from 45 to 485 1110F in cach
gang.

By the correct choice of Ly and L, in Fig, 5, the
circuits may be made to tune with the minimum
capacity of 43 puls to 1,500 ke/s and 1,625 ke/s
respectively.

Ratio of maximum ;
tuned circuit

minimum  frequency of a

1 1

= {0 —————
2.7\/'4-(‘min 2”\/ chmnx

b o o
=«/$ for one tuned cireuit.

win

Thercfore. in the case of the signal cireuit, the

ratio of maximum to minimum tuning range will
be :

185

’ 15

Thercfore, the signal eireuit will tune from 1,500°

Ke/s to 1,500/3.28 =457 ke/s.
In the case of the oscillator, the circuit will tune
from 1,625 ke/s to 1,625/3.28 =495 ke/s. Thus, if

= 3.28 : 1

the intermediate frequency is correct at the
high-frequency end of the scale (125 kefs) it de-

creases to 38 ke/s at the low-frequency end. Hence
the civeuits are said to go out of track—in thijs
instance, seriously—and the output of the mixer
stage will fall off rapidly as the low-frequency end
of the scale is approached, the LF. transformer
in the anode circuit being more or less sharply
tuned to 125 ke/s. (See Fig. 6.)

The whole problem of tracking is seen to revolve
round the fact that in order to achieve absolutely
accurate alignment, the oscillator eircuit must tune
over a smaller maximum to minimum tuning range
ratio than the signal circuit. In the above example
the oscillator frequency range of 3.28 : 1. which is
the same as the signal frequency range, must be
compressed to 2.8:1; for, in order to secure a
frequency difference of 125 ke/s throughout the
band, the oscillator must cover the range of
1,625 ke/s to 382 ke/s for the corresponding signal
change of 1,500 ke/s to 457 ke/s.  This reasoning
applies, of course, to other frequency band coverages
and other intermediate-frequency values, as a few
simple numerical examples can easily show.

1625 /deal* fo 0
I(c/s ‘-~_§\\§ 582
- Kess
1500 74
/«/s 495
/s
\
457
Ke/s

Condenser Rotorron —— ' o
“tracking >

Fig. 6.—Response curves showin
differences.

There are two chief methods of achieving accurate
tracking: (a) by specially shaping the vanes of
the oscillator tuning condenser so that the frequency
difference between the two tuned cireujts is the
same at all positions of the gang; and (b) by
inserting fixed condensersin parallel with (trimmers),
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and in series with (padders). the oscillator tuning
condenser, the latter of itself being exactly identical
witli the aerial tuning gang. The first of these
methods is an admirable one, but it suffers from
the disadvantage that the tracking is correct for
only one set of circuit conditions. i.e,; if the vane
shaping is designed to give correct tracking with
medium wave tuning inductances, then it will be
useless when the receiver is switched to long or
short wavebands, Thus the use of tuning condensers
with specially shaped oscillator sections is passing
out of fashion, and the padding method, which is
-applicable to normal identically-sectioned ganged
condensers on all wavebands, is completely taking
its place. ’

We have seen already that the ratio between
the minimumn and naximom frequencics covered
by the oscillator circuit on each waveband is less
than that of the signal circuit when tracking is
accurate throughout the scale; this means that

the ratio between the minimum and maximum
capacity of the oscillator tuning capacity must be
lower than that of the other, or aerial, section.

By counecting a small capacity in parallel with
the oseillator gang its minimum capacity is increased,
while by connecting a comparatively large capacity
in series with it, its maximum capacity is reduced.
The addition of both a parallel and a serics condenser
to the oscillator tuning gang as shown in Fig. 7 (a),
therefore, has the cffect of reducing the minimun
to maximum capacity ratio, and hence the minimum
to maximum frequency coverage ratio, of the cireuit.
_ The sevies (or padding condenser) is generally placed

at the carthy end of the oscillator tuning coil as
shown in Fig. 7 (b), with the parallel (or trimmer
condenser) connected directly across the coil.

The trimmer is adjusted to the high-frequency
end of the scale and allows tracking to be accurately
obtained at this point. The padder is adjusted at
the low-frequency end of the scale and permits the
\ircuits to be brought into track at this point.
here is usnally slight interaction between the two
soitings, but by careful adjustiment accurate
alignment can be obtained at the two extremes of
the tuning band. The amount by which. the
tracking falls off over the centre of the scale then
depends upon the value of the oscillator tuning

Ls |
T = -
=— Fig. 7. — How
_.‘ Cr < padders” and
i ““trackers > can
¢ be fitted to en-
=) sure circuits
—= keeping in step.
Cp °

(a) (b)

iuduetance. If this is correetly chosen. then it can
be shown, by a circuit analysis of Fig. 17, that
absolutely accurate tracking can be securcd at three
points, and at three points only. along the entire
frequency scale of the waveband being  tuned.

¥ig. 8 shows the optimum tracking chart where
the difference in the resonant frequency of the
aerial cireuit and of the oscillator cifcuit is exactly
equal to the intermediate-frequency at three cqually
spaced points along the dial votation. The slight
doviation between these points is. in practice,
negligible, and alimost perfect tracking is therefore
obtainable throughout the range. Much, however,
depends upon the oscillator inductance : if this is
too large the central cross-over point of Fig. 8 will
be moved towards the upper frequency end of the
seale. and the tracking will deteriorate rapidly as
shown by the broken line. On the other hand, if

.

fo /‘Con’ecr Tracking )

\

fs -

Frequency

-
L YV [Osc. Inductance
' H/'gh)

Condenser Rotation N

Fig. 8.—Show ng how wrong inductance values will
lead to * out of step” tuning.

the oscillator jnductance is too small the cross-over
point is shifted towards the low-frequency end of
the scale, and aligninent again falls oft over the
upper frequency end of the waveband.

Ali-wave Receivers

In all-wave receivers, where at least three
wavebands have to be covered. each oscillator coil
must be provided with its own series and parallel
tracking condensers, and each band must be
adjusted separately.  The tendency has been of
late to use small individual coils for each band in
preference to dual-range types, and from the point
of view of cfficiency the former are mnech to be
preferred. Oscillator coils designed to operate over
two or more wave ranges—generally employing as
they do a single common feedback winding—are
apt to be troublesome to the home constructor in
setting up, and difficultics such as obtaining smooth
reaction over the entire wavebands may be
experienced.  Tndividual coils, on the other hand,
are designed for one particular waveband, and the
inductances. fecdback windings. ete., are accurately
wound for the particular job. The values of padding
and trimming condensers are usually stated by the
manufacturers of the coils, although slight increases

or decrcases in capacity. especially in the case of

padders. is cuite permissible  when it appears
obvious that the recommended value is incorrect.

Trimming is always ecarried out at the high-
frequency end of each waveband (low wavelength),
padding at the low-frequency (high wavelength).
On short waves. the padding condenser is sontetimes
omitted altogether or a large fixed capacity is used,
trimming only being adjustable at the high-
frequency end of the scale.

(T'o be continued.)
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The Series Heater on D.C; Mai

The Causes and Cure of Cathode-heater Shoris.

HILE it is gererally agreed that a trans-
former type power supply is the most
convenient and trouble-free method of

energising a receiver when A.C. mains are availablé,
the D.C. user must of necessity revert to other
means, and he will invariably use his available
D.C. supply, suitably smoothed, for H.T. and
employ a scries heater arrangement for L.T. °
The main cause of breakdown in the series-
63V

[l

ns

By L MILLER

consequent, damage to it, Also, it is very possible
that the heater would short-circuit internally,
causing a greater heater potential to he applied
across the remaining valves.  The result might
well be one or more heater burn-outs.

Modifying the Circuit

At first thought it may appear that a logical
solution to the prohlem would be to insert the
dropper resistor between the recti-
fier and output valves, as in Fig. 2,
so causing the potential of the
cathode to be approximately the
same as that of the heater.

During the conducting half-cycle
(i.e., when the polarity of the mains
is as shown in Fig. 2),.this will be
80, but during the non-conducting
half-cycle, when the cathode will
remain at some positive potential
due to. the previous charging up

Oropping
Resisror

. Heater Potentisi ¥
* During Conducting

Approx 62V +
Halt Cycle Approx 240V +

Fig. 1.—This diagram illustrates a cathode 1o heater potential difference
of 138 wolts (maximum) in a typical A.C./D.C. Midget.

heater sets is heater-to-cathode shorts, due to the
large potential difference between cathode and
heater of some of the valves.

Ask any service mechanic! The A.C.-D.C. sot
is o good source of revenue to him, mainly because
of heater-cathode shorts, and resultant damage
done to other components.

The Cause of Such Breakdowns

A casual inspection of the lheater and cathode
potentials of a typical A.C.-D.C. set, as illustrated
in Fig. 1, will reveal a difforence of potential of
some 138 volts between positive end of the heator

Oropprng Resss ror/

i
Cothode Porentigl ™

of the filter condenser, one side of
the heater will be at zero potential,
and the cathode-heater potential

difference  will be considerably
greater than in the Fig. 1. ar-
rangement.

An Advantage to the D.C. User

This, of course, only applies to A.C. mains, but
the D.C. user would benefit by using this arrange-
ment when he wishes to incorporate a rectifier for
the purpose of using electrolytic smoothing and
filter condensers. It is often advantageous to use
electrolytics rather than paper types, because of
the far greater capacity for any given size.

Circuit Arrangement with no Rectifier

Kven if a rectifier is not employed, the D.C.
user will be wise to study the heater-cathode
potentials of his ainplifying valves, and if necessary

+i

Cathode
We/r Above
Earth
Potenrial

Fig. 3.—A

Cathode
Approx

for

Heater Fotentral

24ov+/

Fig. 2.—Modification of heater circuir swirable

Heater and cathode of rectifier are ar approximately the same potential.

and the cathode of the rectifying valve, during
conducting half-cycles (when using a 25v. rectifier),

A cathode-heater short here would impose an
A.C. voltage across the filter condenser, with

§ split-load
S phase qhanger
| - q t which Ri
Potentiar Q. and R2 form -
240V + o  the load.
~

D.C. operation.
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there-is no reason why the heater dropping resistor
should not be split up into two or more sections
if such an arrangement can be usefully employed
to obviate large potential differences.

Most present-day valves will
easily stand up to a pressure
difference of 50 volts or so, but
it is quite possible that a minute
heater to cathode leak, which
would not be detected if it
oceurred in the output stdge,
would result in a very noticc-
able hwm if it occurred®in one
of the penultimmato stages. This
would apply particularly. in the
first stage of a high-gain am-

ovr
25V

Conclusion

1t is customary to assume the heater potential
to be that of the centre of the heater (i.e., a 6.3 v.
valve wired dircet to D.C. negative would be

Out
25 v

Rect
25V

Phn Changer
&3V

H
H
H

aann

’UVVVVK-‘

\ i

240V

plifier.  The hum  would, of
course, be caused by the fact
that unsmoothed D.C. is being
used for the heaters, and would
be more pronounced on A.C.

The Phase Changer

Any slight cathode teak would
be troublesome in a split-load
phase changer as illustrated in Fig. 3. This is
one of the most widely used phase changers,
and the cathode may be 50 volts or more above
eartl, (or chassis) potential. By wiring the heaters
of a push-pull ampliticr using this type of phase
changer in the manner shown in Fig. 4. the cathode-
heater p.d. can be reduced considerably.

Carhode Approx ‘sov +

Fig. 4.—The p.d.
considerably reduc
went is the same i

increased in value as shown by

ed by wiring the valves in this

1
\ it No Rect Used
Heater

Approx 60 IV +

between cathode and heater of the phase changer 1s
manner. The arrange-
dropping resistor being
the dotted lines.

f a rectifier is not used, the

3.15 v. “above” D.C. negative; a 25 v. valve
would be 12.5 v. “above " the previous valve, and
50 on).

The individual constructor should study the
circuit arrangements contained herein, and then
design the heater arrangement to suit his own
specific requirements.

Broadcasting in Poland

by two primary considerations: theextensive

losses of the stock of receiving sets suffercd
by the Polish population during the war and the
inadequacy of the native radio industry.

The former factor is particularly regrettable,
as the growth of the number of wircless licence-
holders showed an excellent momentum before
the outbreak of the late war:

Unfortunately most of the 860.000 sets found on
Polish territory on the outbreak of the war were
seized by the Nazi army and shipped to Germany,
where they were lost in tho chaos following
Germany’s defeat. Tho, idea of recovering the
confiscated sets or getting an equivalent nunber
of other sets as reparations was. however, cuickly
ahandoned in favour of rebuilding and cxpanding
the radio industry existing.on the territory of
liberated Poland.

One such plant was founded at Dzierzonow in
the nowly-acquired Western Territories where the
largely destroyed plant of the German conceri
Hagenuk (which during the war specialised”in
R/T.sets for U-boats) was taken over to scrve as
a principal centre of Poland's post-war radio
industry.

The ditfcult work of organising the Dzierzonow
" Radio Works lasted for nearly ten months and
was completed in September, 1946, In the initial
period of its acgi\'itics the works undertook, with

f I 1H 12 position of Polish broadcasting is governed

the aid of a severely reduced technical personnel,
the repair of some 2,000 standard pre-war sets
and the fitting of another thousand sets with
adapted military valves found in the stoeks of the
forier R/T works. The utilisation of war surplus
stocks went further and soon the works began
turning out an ewmergency type of radio set built
fromn parts found on the spot. More than 300
of these sets were turned out.

In December, 1946, the works switched over
to preparatory work on a commercial radio receiving:
set. The monthly output of the works is expected
to bo 2,000 sets in the initial phase of production.

By 1948 four-fifths of the parts used in the
production of the set will be of Polish manufacture,
importation being restricted to items which cannot
be produced in the country owing to lack of raw
materials. The maximum productive capacity of
the works, expected to be reached by the middle of
1948, will he 3.000 sets a month.

The total 1947 output of radio sets of Polish
manufacture is expeeted to be 30,000 of which half
will be produced by the Dzierzonow Works and
its associated concerns and half by the State
Telecommunication and Radio-technical Works.
The 1948 production rate will probably be around
30,000 units, Of the number of difficulties facing
the Polish radio industry the most serious onesare
encountered in the production of valves, condensers
and transformers.

IS
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Underneath

Television Pick-ups and Reflecticns.

L think that in most cases we all agree

that they don’t. We- have at various
timos  watched  and  heard  programmes which
featured dance bands, swing bands, music hall
** dance orchestras,”’ military bands, brass bands
and symphony orchestras. On the whole. we have
been unmoved. Dance bands, for instance, .are
not very awe-inspiring to look at, oxcepting when
individual instrumentalists come forward to perform
their particular parlour tricks, on whicli occasions
they frequently become so inspiringly awful that
one reaches for the “* off ” switeh,  It’s funny
how jazz band musicians trying to be funny can
be so unfunny !

1 think it was Jack Hylton who started the
craze for dance hands on the stage, and who intro-
duced comedy interludes performed by members
of his band. These interludes were, however,
genuinely funny, and a few of his notable musical
clowns have since made names for themselves,
Freddy Schweitzer, for instanee, a comedy clarinet,
player, handled his intrument with the droll skill
of a Sherkot defonding his goal.  But that was a
zood many years ago, before television, and before
the inimitablo Jack Hylton descrted tho stage
proper to hecome an impressario. | faney that if
Jack stagod a band <how again. with” himself
conducting, the sight of “Jacks Back " would
again  electrify  andiences, including  television
audiences,

The Topical Musical Touch

I am not a jazz or jittorbug fan. yet. 1 must
contess that on occasion I have found that the
musical improvisations of & jam sessions™ have an
extraordinary f(ascination. After comsidering 1his
phenomenon, T have como to the conclusion that
this is due to the spontancity of these affairs,
which have the pictoriad ** topical appeal that is
S0 succosslul on television. Turning to more
serious muxic, the topical appeal was exploited
very well in the television outside hroadeast of tho
last night of tho promenade concerts. In this
caxe tho sound and vision of the audience’s reaction
to Sir Henry Wood's * Fantasia of British Sea
Songs 7 gave it the topical stamp in more senses
than one.  Their enthusiastic participation in thoe
finale. shouting, singing, stamping and clapping
in time with the great orchestra had to he scon to
be helieved.  Close-ups of Basil Cameron, conduct-
ing both orchestra and audience, followed by close-up
shots of enthusiastic sections of the audience,
camo over veory well. I one could be critical at
all. it would be of the lack of close-up shots of
individual solo instruinentalists from time to time. It
was a great occasion at the Albest Hall, and its
greatness was not lost via television.

Image Orthocon Plus Zoom Lens

The use of multiple cameras on outside broad-
casts s not without problems, he the locale the
Albert Hall, the London Coliseum or a great boxing
arena.  The position of the tolevision cameras is
rigidly fixed and the choice of shots thereby strictly
limited.  The outside television boys do a great

DO orchestras make good television material ¢

-light leads to under-exposure, which seems to

the Dipole

By “THE SCANNER”

-job of work under difficult circumstances. Their
task will be considerably eased when the super-
sensitive image-orthocon television cameras are
introduced, especially if multiple lens turrets or
“zoom ™ lenses are fitted. The image-orthocon
camera is, of course, much more sensitive than
the present normal Emitron camera. The use of a
multiple lens turret will enable a television camera- .
man to change over from long-shot to close-up,
or to mid-shot, by thus changing the focal lengths
of lenses, The zoom lens is a single lens which
incorporates a variable focal length device, and
the resultant effoet s frequently seen in  films
when, for instance, a long-shot of crickot pitch
“zoomns 7 to a close-np of an individual batsman.
The Gaumont British Newsreel is the proud
porsessor of one of these expensive instruments,
which is most effective if used with discrotion.
but most annoying if nsed «d napsewm.
" The zoom lens itself is quite a large “ gadgot ”
for fitting in front of a cinematograph or television
canera, It looks like a rather long box Brownio
amera with a handle in the side. This handle
operates a mechanism which changes the focal
length frown, say, 2in. to 4} or 5in.  That is (o say,
it gives a view which is continuously  variable
from, for in~tance, a full length group of three
people to a close-up of one person in that group.
With these three devices, the outside browdeast
television cameraman will no longer be restricted
by the fixed position of his cainera.
Power for Ligit

Until the super-sensitive television eameras aro
put into operation, however, a great deal of light
5 recuired for lighting adeqnately these hig outsida
broadeasts,  Whether iv is the Albert Hall or the
Colling’s Music Hall, the problem i< the same.
Larzoe wobile generators are required to provide
current for incandeseont or arc lights supplementary
to the oxisting permancnt lighting.  Insullicient
givo
a kind of white interference haze or halution on
television and to dark results on echne-filn, At
Collins’s Music Hall a number of separate 221 K\,
diesel-olectric mobilo generators were used, of the
type used for sapplying power to searchlights
during the war.  But the use of a large number of
small power units is not considered the host way,
on account of the multitude of cables and the
seattered  switehboards.  Much proferred is the
large mobile generator unit, capable of delivering
200 to 300 kW, in one foll swoop.  The largest,
mobile generator in the country las already beon
mentioned in these cobmns, It is the property
of the enterprising showman, Billy Smart, whoso
travelling circus was recently  tolevised. Throa
separato generators on his huge truek provide a
total of 300 kW. And now the Ealing Studios
have completed a cologsal travelling power plant,
comprising a 400 h.p. diesel engine driving a 260
kW. genorator, delivering 115 volts D.(". on cach
side of a throo-wire system. This arrangement,
saves considerable weight of cable, which iy an

(Continued on page 516)
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important factor when the mobile power plant is
stationod somo distance away from the lamps.’
1 have no doubt that both of these important units
will be regularly used as a source of lizht.

The Power Cuts

Alternative sources of power have been the
preoccupation  of a’ good many industrialists,
factory managements and others.  Three-plase
and single-phase A.C. has been tho principal demand.
But, so far as the B.1B.C. teleyision and the films
are concerned, D.C. plants have been sought.
The unrcliability of the grid, the coal shortage,
the ecriticised pronouncements of the forner
Minister of Fuel and Power, the petrol restrictions
and other vexations have, cortainly turned
oloctrical history and progress back 25 years within
a fow months. In the year 1820, for instance, a
‘theatre possessing its own power plant was. con-
sidered to be well-oquipped, but it was then said
that in the future electricity could be purchased
much more cheaply from outside than it could be
made “ inside,” that the reliability would bo
greater and ectliciency at light loads very much
improved. The development of the mercury are
rectifier scemed to prove this prophecy. But thé
nationalisation of the coal and electrical supply
industries, togetlier with incidental limitation of

.

cffort, has put the clock right back. All far-sighted
power engineers have become insular again, covet-
ing their own power-producing plants entirely
independent of the "grid and of coal. Great big,
old diescl-electric plants, 30 and 40 years old, are
being resuscitated. I had tho interesting experi-
ence of watching one of the old plants being
restarted, after being “ cold 7 for years. A large
slow-revving four cylinder engine coupled to a
900 kW. generator was prepared for action, and the
campressed air for starting the engine was anxiously
turned on by the old engineer. Slowly the diesel
began to move, and before tho great flywheel hacd
turned a couple of times, the engine was firing.
Within a minute, the old veteran had settled dowu
to a steady 200 revs. and the voltmeter was reading
its 110 volts. The engineer relaxed. grinning
broadly. "He had retired at the same time as the
engine had been put out of commission, when .
this particular factory had been turned over to the
grid; and had a “ point of view  about it. He
Tooked at me happily and shouted through the
turmoil of the engine, ‘“That’s better than yer
town mains, guvmor! lt's one of the Old
Contemptibles ! »* Thinking of the “ Shinwell,”
the new unit of no-volts, I couldn’t help thinking
that he was right ! The clock had indeed gone
back, and was now striking 13!

Amateur Radio Exhibition

S announced in our last issue. an_ Amateur

A Radio Exhibition is to be held in November

at the Royal Hotel, Woburn Place, London,
W.C.1, under the auspices of the R.8.G.B.

The exhibition will be opened at 2.30 p.m. on
Wednesday, November 19th. by Col. Sir Ntanley
Angwin, K.B.15., D.8.0., T.D. (Chairman of (ablo
and Wircless. Ltd.), who will be supported by the
President and Council of the Society and ropre-
centatives of a number of Companies who specialize
in the manufacture of equipment. conponents,
valves and publications which are of special interest
{o radio amateurs. The Exhibition will be open
during the lollowing hours :— .

Wednesday, November 19th, from 2 pan. to
10 pan. -
Thursday, November 20th, from 11 a.m. to

10 p.

Friday, November 21st. from 11 a.m. to 10 p.m.

Saturday, November 29nd, from 11 aan, to 8 pan.

Admission will be by catalogue, price ls. at the
door, or ls. 3d. post free from the Ine. Radio
Nociety of Gt. Britain, New Ruskin llouse, Little
Russell Street, London, W.C.1.

L]

List of Exhibitors

The following is a list of the principal exhibitors
and their stand numbers at the time of going to
Press :

Exhibitor Stand No.
Antiference. Ltd. 0o .. 0o o4
Belling & Lee, Ltd. . 00 00 6
Denco (Clacton), Ltd. .. . 12
Kleetrie & Musical Industries, Ltd. ., 20
Labgear, Ltd. .. o ag ac 17
Measuring Instruments (Pulling, Ltd. .. 4
Mullard Wireless Service Co., Ltd. .. 13
Odeon Radio .. .. .. 00 1
Raymart, Ltd. .. .. 00 00 9
Radioerafts Lad. .. .. .. . 7
Southern Radio & Electrical Supplies 15
Stratton & Co., Ltd. .. ao .. 3
Taylor Electrical Instruments, Lyd... . 2
Telograph Construction & Mainteuance Co.,

Ltd. .. .. .. 16
Woden Transformer Co., Ltd. 10

This  publication  will be represented  on  the
Cieo. Newnes Stand, No. 8. where a complete rango
of our Teclmical P'ublications will be on view.

By F.
Gears and Gear Cutting, 6/-, by post 6/6.
Worksbop Calculations, Tables and Formulae, 6'-, by
Engineers’ Manual, 10/8, by post 11/-. {post 6/6.
Engineers’ Vest Pocket Book, 10/6, by post 11/-,

BOOKS FOR ENGINEER

J.

S
CcAMM

Watches: Adjustment and Repair, 6/-, by post 6/6.

Screw Thread Manual, 6/-, by post 6/6. -

Wire antdslg’ire Gauges (Vest Pocket Book), 3/6, by
post 3,;9.

www.americanradiohistorv.com


www.americanradiohistory.com

December, 1947 PRACTICAL WIRELESS

WL .

L]
T FOR . HORE
CONST RIACTOR

We specialise in supplying complete kits
and individual component parts for all
cireuits described in (his journal.

“ECONOMY?"” SHORT - WAVE
CIRCUITS. (November issue.)  Write
for detailed price lisc of parts.

SHORT-WAVE BATTERY THREE
{September and October issues.) Com-
plete kit with valves, £7/2/11.

5-VALVE A.C. MAINS SUPERHET |
KIT, 3 wavebard, 16.5-50, 200-550, and
800-2,000 metres. complete with valves
and speaker, £14IT/l ; also supplied to
cover 12.5-37, 36-120, and 200-550 metres.
Price as above. *

PETO SCOTT 7-valve electrical band-
spread receiver, 7 separate wavebands,
covering 12.5 to 2,000 metres. £34/127.

Send now for our Complete List of

Eattery and Mains Kits, Peto Scott

Receivers, Components, Speakers,
Pick-ups, etc.

HENBEST BROS., LTD.,

26, Green Lanes, London, N.13.
Telephone : BOWES PARK 7203. [ OF THE

mese EDDYSTONE MANUAL

LASKY’S BRADIO| A new and improved edition of
Miniature 1.4 volt Rutton Base i ar ication

Valves,  Mullard, new, boxed, and at this popu' pu‘b|l. ¢ B
ofticial list prices. possesses such an intimate appeal
DROL. I.C.  Equivalent LR5, 15 10 each.

Dl.”r;z(;loutput,. Eguival}snt ;}S«}], 14/- eag)r]‘ 5
DAF91, en. quivalent 185, i
15 10 each. constructor has been publishe

DFIL, H.F. Equivalent 1T4. 14'- cach.
The complete set 59/8. post 9d.
Miniature Vaive Holders, Button
base. 1/- each, 9 - doz.
Miniature 0001  2-gang Tuning
Condensers, ceramic insulation, size
13§ i, wide, 1 in, lonz 14 in. hiyh, 8 cach,
Miniature ~ 0005 2- 2ang  ‘Tuning
Condensers, with trimmers, size 1¢in.
wide. 21in. long, 1!in. high, 13:9 each.
Wearite  Miniature S Trans.
og;cm'ed. High .
in

P.A.. PHF, and

and is available at all Eddystone
Registered Dealers. This  new
Eddystone Short Wave Manual is
larger than.the fast issue and con-
tains, in even greater detail, a highly
interesting, constructiona! article
on how to build a Short-wave
Battery Receiver, detailed instruc-
tions to make a one-valve V.H.F.
Pre-selector, all information to con-
struct a 3-vaive V.H.F. Straight
Minfature TLE Balteries. 670 volts. Receiver, precise data to produce
Rew stodic o thersicat ind® 0, h 1 |2 60 megacycle Crystal controlled
;il]:.u:;\grl.:;l ViC, 1.000 ohm field, Pentode ‘ Tmnsmitter’ Heterf)d)/ne r':'equer.\cy
5'1#‘"& %?\E\ [\}0(1‘:!'1500 ohm ficld, no .Meter, etc'f SEE—l ShOI‘t, g e
P A )of information YOU will find most
‘helpful. Contact your Eddystone

formers, 485 Kc s, ir
Size, 1 13:/16in
Weavite © P ¢oi
PO. all types, 3.
Miniature tntervalye Fransformers,
Size, 1in. x {1n x {in.. 4 § each.

H X 2lin. Speakers,” ApQ.
Celestion, 27 - each

ure

—_——

trans., 23 -, Rola,
8in. 3ohm V.C, 2,000 ohm field, Pentode
on.
Dealer and secure YOUR copy
now.

trans.. 85'-, Celestic
t0in. 3ohm V C. 1,500 ohim field, Pentode
a
(f you do not know your local Eddystone
dealer, we will, if you desire, send you fus

trans.. 36 6, Rola,
METIRRS FIRST - GRADIE
address.  Please send postaye. We do NOT
supply direct.)

COIE, by leading muna-
facturers, 2lin., 0-20 Res.. .005 ohm
mnternal, shunt can be removed, 10 - [
Published by
STRATTON & CO. LTD.
WEST HEATH, RIRMINGHAM, 21

Send 1d. stamp for our current list and
letin.
I .00, Pro Forma, or

LASKY’S RADIOQ
370. 1 OW Road. Paddingte:n, W.9
W, Paddington Hosp Tel, CUN 1979,
Hours ; Mon.-Sat, am. to 6 p.m,

Thursday Half-dau,

www.americanradiohistorv.com

for every ** Ham ™ and short-wave .

FOR QUALITY RADIO
TUNING  HFEART.—-A  com-
ple(ely\\'ircdunduligncdasscmbl.\',
including  three  wave ranges
S, M. L. with position on Switch
for Gram, Permeability Tuned
Coils and 1.F.T.s used in” Modern
Circuit to give Perfect Selectivity
with high sensitivity. Compilcte
with Circuit, .. .. £550.
COHL. PACKS. Midget Per-
meability  Tuned  Packs. Type
" A7 covering 16-50 m., 200-550
m.. 700-2,000 m.; Type "B
covering 13-35 m., 34-100 m.,
200 m.-550 m. A really effictent
Puck.  Complete with Circuit,

Price 39 -,
For complete range or Products,
including HI Q" Superhct
Coils, _covering  12-2.000 m.,
I.F.  Transformers, 465 ke s,
TRF Coils. Permeability Tuned
Coils, and other Components.
Send for Complete Price Lists,
224, Hornsey Road, Holloway,

London, N.7._____

2
SUORT WAVE CONVERTERS, —Com-
plete with 3 SP61 (VR 65) in car ing case
.5, pee-tuned frequencies covering 30-15
Mc s, Easily altered to 10 metre tuned
converters by replacing Yaxley Ceramic
Switch by 3 ganging ivpe 15 pf variable
condensers. 6 v. L.T.. 250-300 v, HT.. 7.5
Me s LF. output. Brand new in Makers'
Carions, only 50,- (carriage. etc., 26).

T1154 TRANSMITTER KIT.—The com-
plete * Lelt Hand » and - Right Hand *
Panels of the T1154, comprising the Master
Oscillator Tuning  Unit and the Qutput
Unmt for P.A,  Only requires the addition
of the valve section to complete the Trans-
mitter. Circuit details and table of valiies
supblied with the ahove units. Brand New
in maker's cartons. Only 49 - the pair
(carriage 6 6).

4-VALVE COVMMUNICATIONS RiE-
1 VER,—The famous 311 Suilt for the

stance Movements, 4 valve superhet
covering 3-16 Me's. n 3 han *, employing
2 7RT and 2 7Q7 Loktal valves, Operating
voltages §0-100 at 8-10 ma.. 6.3 v I.T..
1! v. G.B. ‘Supplied with pair of nhoncs and
full cirenit details in heavy steel transit
Cits€. Brand New. Only 79 6 (carriage 5 -,

MOCR 1 rowenr PACKS.—A.C. or D.C.
mains input 107-235 volts, output, Y0 volts
H.T and 7.5 volts 1.7, metal rectification
and  efficient  smoothing Incorporated.
Combplete in grey metal case xize 8iin. x
Stine x 20in. Only 39 6 arriage I 6.

SPEAKERS. —10m. Rola P.M. Jess Trans-
former, 35 -, R & A 8in. with transformer,
29 6 (Carriase on cither 16
C.W.0. please, S A K. brings current lists,
U.E.I. CORP,
THE RADIO CORNER,
138, Grays Inn Road,
London, W.C.I. (Terminus 7937

(2 mins. from High Hoibarn, 5 mins, from
Kings X).  Open until 1 pm. Saturdayvs
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= ——PITMAN
* Radio Books

Introducing Radio Receiver

Servicing
By E. M, Squire.
and servicing equipment.

Radio Simplified

By John Clarricoats. A simple and well-illustraied introduction to
radio for beginners. Second Edition. 416 net.

Short 'Wave Radio

By J. H. Reyner, B.Sc.(Hons.), etc. Thisisa comprehensive survey
of short waves and their application in radio and television.
Fourth Edition. 1016 net.

Radio Upkeep and Repairs
By Alfred T. Witts, A.M.LE.E. Full of useful hints on the location
of faults and their correction. 6th Edition. 716 net.

Gives a useful working knowledge of receivers
Second Edition. 716 net.

Cathode-Ray Oscillographs

By ). H. Reyner, BSc. AC.G.l, DIC, etc. A guide to the
numerous practical applications of the cathode ray tube. B/6 net.

A Dictionary of Electrical Terms

By $. R. Roget, MA,, A.M.Inst.C.E,, A.M.LE.E. Fourth Edition.
1216 net.

PITMAN

Parker Strcet, Kingsway, London, w.C.2
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Now that Stentorian
Extension Speakers are
coming back to the shops
the pleasure of listening
again becomes complete.
Just plug in one of these
superb permanent mag-

S22
»
o)
[\

W

A

PRICES

net speakers to your set SENIOR MODEL £ s d
4 N R Fype ®° with Universal Transforiner 5 15 8
an you can enjoy its v SX minus ” 5 2 6
clean, pure tone any- JUNIOR MODEL
h ) h . Type JU with Universal Transformer 5 0 0
where in the house: b JX minns D 410 6
sicting-room,  kitchen, CADET MOBBL .\ i Tronstarmerd 10 0
pe with Universal Transfor
bedroom, wherever you . CX minns o ¢ mcra 00
happen to be. Ask your BABY MODEL
! app e sk you Type BC with Universal Transformer2 19 6
ocal dealer about them. .. BX minus " 213 8
MINOR MODEL
Type MU with Universal Transformer 2 5 6
o MX minns » 119 6

3 Stentorian

THE PERFECT EXTRA SPEAKER FOR ANY SET
WHITELEY ELECTRICAL RAD10 CO.LTD.,MANSFIELD, NOTTS

MORE BARGAINS!

T.R.F. Recelver Kits, complete with
attractive polished wood (walnut) cabinet.
12-7-6tins,, drilled aluminium chassis, S5in.
P.M. Speaker, illuminated coloured station
named dial in ivorine, Weymouth coils,
valves 6K7, 6J7. 25A6, and rectifier, wire.
sleeving, screws, and solder. In fact,
absolutely every item Tequired to build
a first class T.R.F. receiver, medium and
Jong waveband coverage, 200/250 v. A.C./D.C.
operation, Circuit and detailed wiring
diagram_supplied, Price, including P.T.,
£8 Hs. Delivery from stock. .

superhet Kits, Every rart. required for
the construction of a really efficient
superhet receiver, with valves, 6K8, 6K7,
6Q7, 43, and rectifier, iron dust cored coils,

FOUR VALVE, 3 WAVE

SAMSON SURPLUS STORES
169—171, EDGWARE ROAD

LONDON, W.2 Pad. 7851.
OPEN ALL DAY SATURDAY
Postage Extra on all Orders.
London's largest selection of Ex-W.D. Re-
crivers, Meters, Power Units and Com-

ponents,

SPECIAL XMAS OFFER.—The following
Meters. brand new and boxed, all by famous
makers : 0-500 m/a, 21in. M.C, : 0-300 m'a,

. 1 2tin. M.C. ; 0-150 m/a, 2in. M.C. ; 0-100 ma,
ANNOUNCE | 5jin; MG, | 0-50 mia, Zlin, M.C. ; 0-20 amp:
2iin. M.C.: 150-300v. M.C., 2lin.. with

external resistance : 0-4 amp. R.F. built-in
rectangular bakelite case. All one -price,
17,6, 6-1 m/a 2tin. M.C.. by Weston's or
Ferranti, 27,6 ; weston 0-1 m/a 34in. M.C..

MODEL 55

5in. P.M. Speaker, drilled chassis, and - » » blank scale. 50 -; Weston 20-0-20 micro-
handsome wood (walnut) cabinet, size (|6 50 200-600 800 2’000m‘) ammeter edgwise 4in. _scale, 57’%0:
12-7-6}ins.. long and medium, wavebands, BATTERY Master A.C. voltmeters, 0-20v., 5in. scale.
200/250 v. A.C.D.C. operation. Circuit built-in circular metal case. 27,6. Howard,
Supplied. Price, including P.T.. £8 5% SUPERHETRODYNE Butler M.C. Meters. 6in. scale, calibrated
Dial and Drives. full vision type, 8-51ins.. . 0-150v.. built-in bakelite carrying case, size
D te witn § waveband coloured ivorine | Another first-class design for home | 7inx7in. These meters are frst &rade and

dial, fully station named. slow motion

drive. Pointer, Glass, and attractive bronze construction.

Full

: . have an accuracy test of i per cent. 500 m/a
size chassis, | gin R.F. scale. 12 6 ; 20-0-20 2in. Ammeters

geoutcheon, 108 tach, ADiane . oms | Smploying  latest Mullard valves, | 185 S20% ch. 2t Indicacor needie for
and medium Wave only. 9.6 each. auto bias, pick-up sockets, and | calibrating irom 0-20 volts. Electrostatic
XIS, | Ry polisned vood | utilizing the highly efficient ** Space B tneter. movements. 7 6
(walnut).  28/g  each, Coloured ivorine | Ranger ™ coil pack. ADMIRALTY INDICATORS.—Complete

dial to suit. 1/6 each. | ) )
Chassis, 16 gauge aluminium size 10-5-2in.,
will suit above cabinets, 3'6 each.

PRICES

with C.R. tube, ECR.60 and 7 valves. Suit-
able for Television and Oscilloscope con-
scructioEN; supplied brand new in maker’s

e 5'-;.},1":, acgml;liirgld g;(i:giu]mnzan‘golonndg Kit of components (less valves and carton 100, RS, Type 8170
wave, Wi ‘eac.., . you. s PHLN . Luer, LIRS, — . , com-
36 or. Boxed with circuit. ) speaker), £6.  Plus Purchase | piete with the following valves: (10 Tvpe
1.1 ‘Transformers, 465 Kc's. capacity Tax, 25/9. EF50:1UUs: 1 VUlSée:'IEV370: ldVR137.
resistors condensers,

tuned. 14/- pr. .
Ouipul Transformers. Universal 5 watt,
ratios 30/1. 45/1. 60/1, 90:1. For P.P. Class
B.5'9each, Powerand Pentode,5watt. 5-,
Mise, Metway fully shrouded mains
droppers for external mounting (line cord
replacements), .3 amp, 750 ohms. 4 9 cach.
25 mfd,. 40 v.. bias elecs, 14.- doz.
Send 2id. stamp for fu]l stock list, Trade
Supplie

C.W.0, or C,0.D, o
L, POWELL, I.I})

Valves 44, -.
Speaker, 2716.

. Postage extra,
HLL, PUDSLY,

Walnut Cabinet, 65/-.
Full particulars from

The TELERADIO CO,
157, Fore Street, N.I8.

Phone : Tottenham 3386.

Smoothing chokes,
ete, Wonderful component value, supblied
brand new in maker's carton, £4/10 0.

SPECIAI. OFFER.—Brand new AM.
Tvpe 1,368 2-valve Battery Amplifiers com-
plete with QP240 O.P. Valve and Triode,
!;Iu'illl-in neat ’metal case, L.T. voltage 2v.,

. ., 25.-.
CRYSTAL MONITORS,—AM, Type 2
brand new. 10/-. MCR,1 Miniature Communi-
cation Receivers still available complete
with power unit., two batteries, ‘phones,
aerial, etc., £1110/0.

www.americanradiohistorv.com


www.americanradiohistory.com

g e T

December, 1947

PRACTICAL WIRELESS 519 -

Programme Pointers

MAURICE REEVE Reviews Some More Books on Music and Composers

I think, deservedly complimentary remarks

on Mr. Kric Blom’s new * Everyvman's
Dictionary of Music.” Like the great series of
clas<ical literary reprints from which it takes its
name, though in which it is not included, 1 pointed
out how essential it was for musicians of all kinds
and degrees to have ready at hand a © source
hook ” of their subject at once equally portable,
manageable, reliable and exhaustive where the
definitive and massive Grove was either unobtain-
able or unpractical. Also I mentioned how Mr,
Blom’s hook so perfectly supplied this need. When
travelling, for example, it could easily be added to
one’s week-end or business compact almost without
notice, and much to the entertainment of the
voyvager.

Now [ want to mention, and most highly com-
mend, something to enrich the stay-at-home on
hix Sunday afternoon of leisure or at such other
time when his greatest delight is to both instruct
and amuso, educate and entertain, and to generally
absorb himselt for his profit or pleasure in matters
musical.  Ever since the first edition greeted our
delighted senses in 1938, T supposo tho :* Oxford
Companion to Music ” has become at once the
musician’s ideal source book both for information
and entertainment. whilst its editor and founder.
Dr. Perey A. Scholes, must be gratefully honoured
by thousands of music lovers, professional and
amateur, on a scale and with a warmth given to
rmen like Henry J. Wood or Walford Davies.

I have been able to handle for a few days a copy
of the sevonth edition (Oxford University Pross,
42x.), and of this brief inspection 1 will write a few
words.

IN a recent issue I took occasion to make some,

Useful Contents

Thn work contains 1.145 pages, and abounds
with figures, quotations and diagrams. In addition
there are 179 plates and pages of photos including a
vivid series of drawings of the master musicians
by Batt, of Radio 7imes fame. These 179
pages. comprising as they do the whole story of
music in picture and drawing, could form a featurve
volume ‘in themselves, The pronouncing glossary
and appendices bring it fully up to date.

A Reader's Synopsis ” of the work, ** showing
liow. in addition to the use of the vohime as u
book of reference, the dispersed articles upon various
branches of the subject may, if desired, be read as a
seriew  of concise comprehensive survevs of the
different aspects of the art,” gives 19 ** aspects”
or " headings” for reading—each much sub-
divided—ax follows: 1. The scientific side. 2.
Structure of music—rhythm, secale, forni, harmony:,
ete. 3. Notation. 4. Instruments and performance.
5. Opera. 6. The danco. 7. Chamber musie.
8. The orchestra and conducting. 9. Vocal music.
10. Choral music. 11. Church musie. 12, Folk
music.
musie. 15, American music.  16. The inusic of
to-day and to-morrow. 17. Social history of
music. 18. The profession—its history and present
position. 19. Educational aspects. The work is

13. The history of musie. 14. British -

alphabetical, of course, and elaborately cross-
referenced. ’

Dr. Scholes is a monument of erudition. And,
what is even more important from our point of view,
a stylish, licid and pleasing writer whom it is a
delight ‘to follow through these packed. beautifully
printed and numerous pages. ** Absolute Prteh,”
T Acoustics,”  Annotated  Programmes.”  ** Ap-
plause,” " Ballet,”  ** Broadcasting  of Musie,”
© Colour in Musie,”  Concerts and Concert Halls,”
“ Criticisin in Musie,” * Education and Musie,”
“ God Nave the King,” 10 colunmins with numerous
figures—" Gramophone,” * Hymns and Hymn
Tunes,” ** Improvisation,” * Madrigals,” * Mechan-
cal Reproduction of Music,” © Memory in Music.”
** Nicknamed Compositions,” * Patronage, ™
“ Printing of Music,” ¢ Publishing,”” “ Ragtime
and Jazz,” and * Street Music.”-are samples of the
vast canvas—apart from the purelv scholastic and
biographical subjects—covered by the volume,
and enumerated to show its enortnous * entertain-
ment ” value. These articles range from three or
four to 10 or 12 columns, and make delightful
reading for the odd moment when mental relaxation )
is sought.

The views expressed on contemporary personali-
ties and subjects are always interesting, temperato
and broad-minded, even though we may sometimes
differ from them. But more thian half the pleasure
derived from a work of this kind is to be had in
seeking itz opinions on this. that and the other.
To get to know what the Oxford Companion has to
say about this and that is enormous fun as well as
of great cducation value.

Limited Edition

Unfortunately, conditions are such that the
seventh edition having to be brought out in limited
numbers, some of us can hope to do little more
than put our names down and wait patiently
for the cighth. But you will be well rewarded for
trying to find a copy, should vou be successful in
doing so. If you can’t. get it out of the local public
library whenever possible.

* Chopin ”

Another book, though of smaller dimensions
and more modest price. whick is most readable
and instructive, is Arthur Hedley's ““ Chopin.”
published by J. M. Dent in their Master Musiciang
Series at 7s. 6. Unquestionably the most beloved
composer for the piano—and his best works have
no rival in the literature of the instrument other
than the Beethoven Nonatas—the Chopin worship
has grown and grown until to-day. a hundred vears
since his death (1849). the * Chopin recital ” is
still the greatest attraction in the pianistic half of
the concert world.  The centenary heing little more
than a year off. this *life ” should prove popular
in what is bound to be a spate of Chopin litorature,

Mr. Hedley tells the story of the brief life, 39
yoars, simply and straight forwardly. with some new
light on tho parting from George Sand—a parting
the composer was to feel and mourn the rest of his
days.
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Instanta Relays . short-waves a special pack, tvpe 12, may be
HE plant, stock and assets of Messrs, Instanta obtained covering 13-35, 34-100 and 200-554) metres.
Blectrie, Ltd.,, makers of the well-known Amongst the other components are I.F. transformers,

rel s and associated equipment. have been taken
over by Magnetic Controls, Ltd.. at Instanta
Works, 48, Old Church Street. Chelsea, S.W.3.
Catalogues and leaflets are in courso of preparation
describing the various types of relays for A.C./D.C.
supplies, and are of particular interest to the
amateur transmitter.

R.F. Components -
OILS are the nucleus round which every tvpe
of receiver is built, and the efliciency of the
receiver depends largely upon the coil design. A
very interesting range of “coils is available from
R.F. Components Co., Ltd., of 224, Hornsey Road,
London, N.7, and these range from single coils at
8« 6d. to complete ! tuning hearts” at £5 &w.
The coils are wound on jin. diameter paxolin
formers, and consist of the usnal solenoid and
wave-wound windings, according to the wave range
required.  Riveted soldering tags are provided
with the usual single-screw fixing at one end.
Long-wave coils and similar high inductance
components are available with iron-cores provided
with adjusting screws.

The coils are available in sets mounted on flat
or angle plates provided with the necessary switeh
to cover thireo wavebands, 16-50, 200-530 and
700-2,000 metres, whilst for those who prefer more

1.F. filter coils, and A.C./D.C. filter coils.

The tuning heart consists of a two-gang
condenser, set of six permeability tuned coils, two
1.F. transformers, and two valveholders, with the
necessary  associated condensers and resistances.
nmounted on 4 neat aluminium chassis and provided
with a large rectangular dial. Al the inter-circuit
wiring is carried out. and colour-coded lugs are

provided for connection to a subsequent amplifier.
Circuits and diagrams are available from the
makers.

“ Derwil” Servicing Cradle
OST service engineers find difficulty in servicing
many of the modern types of chaxsiz, and
have in many cases to improvise some form of.
eradle in which the chassis max be held so that
access may be gained to any part whilst the chassis
remains rigid. The Wilder Instrument Co., Ltds,
of 75-81. Tooley Street. London., S.E.1, have
produced a cradle of tubular metal, 24in. long,
14in. high and 12in. wide with fixed side runners
and a sliding cross member section. It is fitted
with adjustable clamps, provided with coil damping
springs and will accommodate practically any size
chassis with practically instantaneous clamping,
and it may then be stood in any position.  Finished
in grey stoved enamel, the cradle costs 3 15s.

. News from

Hon. Sec. : C. N. Smart, 110, Woclmore Road, Erdington,

Birmingham, 23,

LGULAR  meetings of Slade Radio are held on alternate

Friday evenings at the Parochial Hali, Broomtickl Rowd,

Rhude Road, Erdington, Birmingham. at 3 pan, Fortheoming
meetings have been arranged as follows @

November 14th, Mr. H. W, Yeates of the (.P.0. November
oxth. Aunual General Meeting. .

Vicitors are always welcome, and details of the Society and
it~ activities may be obtained from the JHoun. Secretary, at the
above address.

. THE WEST BROMWICH AND DISTRICT RADIO SOCIETY

Hon. Sec. : R. (. Cousens ((i3BUR), 3%, Collins Road, Wednes-
bury afls.
SERIES of talks covering the next three nonths hag been
arrauged covering practically all aspects of amateur radio,
A visit has been arranged to the B.B.C. station Droitwich
during Noventher, a gpeeial coach being hireld for the puarpose.
Visitors and prospective members will be made very welcome,
Yurther details can be supplied, on request, from the sceretary,
as above.

THE LONDON SHORT WAVE CLUB
Hon. Sec. : R. Lisiey, 4, Ongar Road, Fulham, Tondon, S.W.G.
MHI‘I’I'L 3% are held every I'riday night at 8 o'clock at
“The Crown,” Battersea Park Road, Battersea, London,
and consist of morse elassex (when requested), general talks,
lectures by members, instructional features by mentbers who
Iring up equipment, and constructional periods on the club’s
own radio equipment. At the present a transmitter is nnder
constraction, and asstart i being made on a receiver and various
other items in the near future,

the Clubs

ST. PANCRAS RAD!O SOCIETY
Hon.\Sec.: 1. Brown. 84, Blenheim Gardens, Willesden tGreen,
S e D
AI- IR rather a lene snmmer vacation the Rociety hag now
seftled down to another vear's work. - Many new niemmbers
were admitted on the apening night together with most of the
old ones and others recently returned from the forees,

Shortly, it ix hoped to have a transmitting licence and to go
on the air with the rest of the fraternity.

Mectings are now held at L.C.C, Evening lnstitnte, Holmes
Boad. Kentish Town., N.W.5, on Monday and Thursday evenings,
7 to 9 pon, and it is hoped to start a thicd night soon for begin-
ners only. .

THE BIRMINGHAM AND DISTRICT SHORT WAVE SOCIETY
Hon. Sec. : N. Shirley, 14, Manor Road, Stechford, Binmingham,
1]

HE Society hax now succeeded in obtaining a rovm at ),
Moseley Road, Birmingham, 2, where meetings will be
held on alteviate Thursdays, in addition to the monthly meetings
being held at the Hope and Anchor Hotel. Edmnml Street,
Birmingham. The new club room is intended for practical work,
and it iy hoped to have a club transmitter working there in due
cottrse. -Reveral of the elub’s members have passed the Radio
Amateur's exatnination and it ix hoped that they will soon swelt
the number of active members.

WIRE AND WIRE GAUGESﬂ

By F. J. CAMM.
3/6 or by post 3/9 from

George Newnes, Ltd., Tower House, Southampton St.,
Strand, W.C.2. .
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ELECTRADIX
BARGAINS

MOTORS. Electradix
Micro Motors -for Instru-
work and models

ment
2in. x |§in., weight only
10 ozs., 12124 volts ;

work from dry cells or A.C. Mains through
transformer, Jaminated fields, ball bearings,
totally enclosed, smail vee pulley, centri-
fugal relay speed governor on shaft remov-
able for second shaft drive. Precision made
ex W.D. stock. Worth 45/-, Price 21i-
each. Limited stocks.

MOTORS, D.C. 230-volt D.C. /12 h.p.,
1,50012,000 r.p.m. shunt wound by Croy-
don, 25/-, 1/140 h.p., 110 v. or 220 v., 17i6.
1130 h.p., I12-volt, with 4-hole base plate,
751-.

MOTORS, A.C. 230 volts, 13 h.p.,
4,000 r.p.m., 50 cycles, £9. 1127 h.p., 230
volts A.C./ID.C., 4000 r.p.m. £3 IS,
1120 h.p., 230 volts A.C.UD.C., sewing
machine type, square construction, en-
closed with pulley, belt and bracket, £4 10.
TRANSFORMERS. B.T.H. 200/230/250v.,
S0 cy., input 2 volt. 20 amps., and 75v.
6 amps., with |5 taps, 8}in. x 9in. x 6in. ;
weight 60 Ibs., 70/- ; 2.2 kW. Transformer,
440 v., 50 cy.. input 220 volts with 9 taps,
each 25v., £8/10/0. Double wound trans-

former for model 230v., 50 cy., input
v., 7% amps, C.T. output, 17/6. Auto-
transformers, 230/110 volts, 85 watts,
250-; 150 watts, 35/-; 300 watts, 65/- :
| kW., £7/10/0.
TELEPHONES. Wall type constructors'
parts, ex-G.P.O. comprising  cabinet
8in. x 6in, x 3in., bracket mike, trans-

former and condenser, mag. bell, switch-
hook.and contacts, hand mag., ringer P.O.
type receiver terminals and connection
diagram, 35/- per pair. G.P.O. Candlestick
Telephone with receiver and cord, I5/-,

postage |/6. Spare mike inserts, 26 each.
TERMINALS. 4BA  double brass,
ex.-W.D. Mk. Il type, 7/6 doz. Belling

type brass or plated éd. each, 5/- doz., all
with nuts and washers,
33 EX-G.P.O. 4-pin  telephone
d plugs with solid bakelite base,
as illustrated, - each, postage
3d., 10/- doz.
VARIABLE RESISTANCE.
Rotary type. 4 ohms, 4} amps.,
716

DIMMERS or RHEOSTATS with ** off "'
0 to I ohm and will carry up to
3 amps., for regulation on 6 to 12
volts, dimming or bank circuit
battery charge model control,
etc. One hole fixing with panels
with bracket for other fixing.®
Hollow knob has socket for
min. bulb, glowing when circuit
alive. New U.S.A. Atena make,
in carton, 2/6. Worth 5/,
MAGNETS. D.C. Electric magnets,
weight 10 ozs.. lift on 2 volts 1} Ib., 4 volts
3 1b., 6 volts 4 Ib., new, surplus, 716 each.
Permanent powerful flat bar magnets,
2% x lin. x 1/8in., drilled 2 holes each
end, for any pole pieces, 2/- pair. The

wonder Midget magnets. Alni  perm.
steel disc. : S5/8in. diam., 3/8in. thick,
with 3/16in. centre hole, 316 each. Large
stock of Horseshoe magnets. Send for

special Magnet Leaflet ' P,W."
SOLENOIDS. 24 volt D.C. heavy type,
to lift 14 Ib., 15/-,

METERS. 1iIC. A.C. Ammeters and
voltmeters, switchboard type. Frequency
meters, D.C. moving coil. Switchboard
meters ; various readings ; send us your
enquiries.

Please include postage for mail orders.
ELECTRADIX RADIOS
2147 Queenstown Road, London, S.W.8

(Late Queens Road)
Telephone : MACaulay 2159e—a=

COULPHONE RADIO

Prop. . COULBORN : G3AJM

“THE RETURN OF POST MAIL
ORDER SERVICE "’

58, Derby Street, Ormskirk:
Lancs.
Phone ORMSKIRK 496.

New Goods’ Only—C.0.D. or cash with
order. All orders over 5/- post free.
A few of our lines are listed below,
send 2id. stamp for latest 24-page
catalogue. -
Valves.—AlIl B.V.A. and Tungsram,
including American. , g
Eddystone short.wave gear. S.wW.
Manual, 2/6, Bernards Radio Books.
- Mains .. Transformers. — Interleaved
and Impregnated. For 200/250 v. mains.
300 v. 60 mA., 4 v.or 6 v. L.T.s, 236 :
350 v. 100 mA.. 4 v. or 6 v. L.T.s, 28/8 ;
450 v, 200 mA.. with three L.T.s. 4 v. or

6v., 45/-. -

Smoaothing Chokes. — 40 mA., 5/- ;
60 mA.. 6/6A~90 l;réA.. 7/-: 100 mA.,

‘g ; 200 mA., 228,
.}i?»(?akor Transformers, — Midget
Power/Pen. 40 mA., 5/, Std. size
Push-Pull Universal. 60 mA.. 7/8;
Heavy Duty. P.-P.. 22/6. Extra H.D.
100 mA.. 37/8. .
Mains Dropper Resistors, with feet
and two sliders, .2 amp., 4/3 : .8 amp., | |
4/68. Resistors jw., 6d. ; 1w., 9d.
Loud Speakers P. M., 211 27/- . 3iin.,
29/6 ; 5in.. 20/8 . 8in.. 23/6 ; 10in., 35/-,
With Trans., 8in., 29/8 ; 10in., 42/6.
Weymouth Tuning Coil Pack.—Com-
pletely wired, Short, Medium and
Long Wave Superhet type for 465 kc/s.
I.F.. 38/86, Mideget I.F.T.s, 18/9,
Line Cord, 60/70 ohms per foot. .3
Note price per yard. 2-way, 2/3 ;3
2/6. 14/36 flex, 6d. : 23/36 flex, 8d.
Tuning Condenscrs.—Midget 2-gang
.0005 with 2-speed drive, 16/6, L/Dr..11/6
Aluminium Chassis, 3in. deep, 10in, x
8in., 8/8 : 12iln. x&lé)..z%/is . lxgln. xlgjlg.
and 16in. x 8in,, 1 ; 20in. x 8in., 12/6.

EXCLUSIVELY MAIL ORDER,

SOUTHERN RADIO’S LATEST
WIRELESS BARGAINS

A.C, MOTORS, Suitable for all classes of
light work, lathes, etc. Will work off any
200250 volt A.C. supply. Power approxi-
mately + h.p. Revs.2,000r.p.m. Low current,
consumption, under i an amp. Measure-
ments, 11}in. x 6in. x 6in. 55'- each. postage
and packing 5/- extra.

T1333 R.AF. TRANSMITTERS. Brand
new in original transit cases. Crystal
controlled, two valves, hand generator, 200t
aerial on winch, morse key and full instruc-
tions, £2 15s, carriage and packing 5/8 extra.
BRAND NEW EX ARMY HEADSETS,
Types 1, 2, 3, 5, 8, and 10. Moving coil
headphones and carbon microphones, 5ft.
lead and cushioned earpieces, Guaranteed
perfect. 12/68 per set. post free, Lates?t
radio publications in stock and thousands
of radio and ex-Government bargains

available.
Southern Radio Supply, Company,
46, Lisle Street, London, W.C.2
GERrard 6653

SURPLUS BARGAINS
Complete Supply units with smoothing,
etc.. 12v. in 250v. 60 m,a. out, 30,-. Rotary
converters, 12v. in 250v. 60 m.a. out, 12/6.
Aluminium cases with panel and chassis.
8t x 41 x 10, 4/8. Heavy mains toggle switch,
1:3, 60 m.a. H.T. choke, 8/~, Double wound
L.T. choke, 3/-, 0.01 mica condensers, 6d.
S watt resistors, 24 ohms, 30 ohms, 60 ghmns.
100 ohms, 9d. 0-1 milliammeters, 3iin.
dia.. 28'8 ; 0-30 milliammeters, 2in. dia..
12/6 . -5 amp. Thermo-couple meters,
2lin, dia., 10/- ; 0-300v. Moving-iron meters,
3iin, dia., 17/6 ;| 0-5 m.a. meters, 24in. dia..
scale marked * Battery Lines,” 5-. Two
reading 2tin. dia. meters, 0-40 m.a. and
0-120 m.a., 15/-, Heavy duty Interference
suppressors, cast ali. case, 9lbs., carry 30
amps., 10/-. Valve amplifiers, complete in
steel case 11 x 6 x 4, with 12v. vibrator power
12v. vibrators, 8/8. Valves,
6B8. 5/- each. Thilco 12v, -vibrator
supply in car-radio case. 17/6, Other items
in stock, Call or send cash with order, plus
postage or carriage, to :—

- W. HUTCHINS, 29, Buxton Road,
Willesden Green, London, N,W.2,
Telephone . Willesden 1533,
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The New

EDDYSTONE

ShortWave Manual No.6

(introduced at Radiolympia), is now avail-
able. Price 2/6 (2/9 with postage). Contains
constructional articles on :—

2 Valve Battery peceiver.

| Valve Pre-Selector.

3 Valve V.H.F. Receiver (70-25 Mcis).

C.C. 60 Mcls. Transmitter.

Heterodyne Frequency Meter, etc.
Other items from our general stock :—
BOOKS
" Classified Radio Receiver Diagrams,’’ by

M. Squire, published by, Pitman, in
analysis of modern radio receivers, p
sented in diagrams, 164 pp. 10/6.
' Television  Receiver Servicing,” by
W. T. Cocking, published by '* Wireless
World.” This is the first post-war edition
of one of the most important British books
on Television, 354 pp., over 210illus.  12/6.
‘ Wireless Servicing Manual,” by W. T,
Cocking, published by ** Wireless World."*
book concerned purely with practical

servicing problems, 360 pp. 10/6.
" Home Made Radio Test Instruments,'’
published by Radiocraft Publications, U.S.A.,
4 pp. 316.
CONDENSERS The latest condensers
by the leading manufacturers.
T.C.C. Micropack

16 m.f.d. 350v. pk. wkg. CEOL ... 419
25 mfd, SOv.dc. , CEBD ... 3i0
S0 m.fd. 12v.d.c. ,, CEISBR ... 3i6

(Reversible)
T.C.C. Metalmite

I mfd. 350v.d.c. wkg. CP37N ... 213
T.C.C. Picopack
20 mfd. 12v.d.c. , CE30B 000 2/6

T.C.C. Electrolytic
4 m.fd. 500v. pk. ,, 512 W Tio
16 m.f.d. 500v. pk. CEI4P ... 916

8.8 m.f.d. 450v. pk. ,, CE27P .. 716
DUBILIER Drilitics

8 m.fd. 500v.dc. , BRSSO .. 40
25 mfd. 25v.d.c. ,, BR252A ... 216
50 m.fd. 50v.d.c. ., BRSOS ... 3i6
RECTIFIERS

Westinghouse WXI| Rectifiers (approx.
same size as standard watt resistors)
now available from stock, 3/3
RESISTORS

Welwyn High Stability Carbon [ watt
resistors type A3634,
Tolerance + 1 per cent. 160, 250, 500,

750, 2K, 2.5K. 3K, 4K, 5K, 10K, 20K, 25K_
30K, 33K, 40K, 50K, 100K, ISOK, 500K.
Tolerance - 5 per cent. 10 ohms, 20
ohms, 100K, | Megohm, 3 Megohm, §
Megohm. All at 116 each.

WEBB’'S RADIO, 14,
LO

SOHO ST,
OXFORD ST,

NDON, w.I.

Note our SHOP HOURS : 9 a.m. ta 5.30 p.m.
Sats., 9 a.m. to | pm.
Telephone :

GERrard 2089
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EDDYSTONE PRECISION
SHORT WAVE COMPONENTS

SHORT WAVE VARLABLES.—1094 20 pF, 7'-: 1129 40 pF,
7'9: 1093 60 pF. 8 3 : 1130 100 pF. 9/3 : 1131 160 pF, 9 6. 581-
60 pP for screwdnver trimming, 6/6 : 582 60 pF panel trimmer.
7=+ 580 15 pI" bandspread tuning, 6 - : 583 split stator, 25 + 25
pF. 8/-: 584 split stator. 34 + 34 pF, 83.
[} l'l'\ l’l UG-1N COILS.—6BB, 9-14 m.. 5-: 6LB. 12-26 m..
5/-: 6Y, 22-47 m., 5/ : 6R, 41-94 m.. 53:6W 76-170 m,, ¥ 3 1
6P, 150325m 5/9'¢ 6G, 260-510 m., 5/9 ; 6BR, 4901000m.6’6:
6GY, 1,000-2,000 6.
6 PIN COIL. BA} For above coils, 1/9. -
?dtl.l\ (E;()ll r ()R\Il RS.—537, plain 3/- 538, threaded,
pi, 3
DIALS AND KNOBS.—Slow-motion, 10-1 ratio : 597, 2in.
black finish, 136 g 639, 2in. silver finish, 15 - : 594, 34in, black
finish, 176 : 3iin. silver finish, 20-: 593, full vision
for individual callblauon 19/9. Pointer knobs and dials:—
425. 13in. silver finish, 1/8: 62, 3in. silver finish., 2 -,
R.F. CHOKES.—1011, VHF, 1/9 : 1066, all wave, 4:-.
INSULATORS,—I019, miniature stand-off, 9d. : 916, beehive
type stand-off, 1/8 ; 564 red moulded stand-off or ‘lead-thr ough,
16: 565, black moulded stand-off or lead-through, 1/6, 999,
aerial strain insulator. 3lin.. 2/6. %6, low-loss aerial lead-in,

FLENIDBLE COUPLERS.—50, 11in. for lin. shafts, 8/-: 530,

11 16in. for 5/32in. spindles, 2/3 Fle’uble driving shaft, 6in.,

will drive through 45 degrees. 6/-

\l)llzﬁ'l ABLIEE  INSUL A\ll D " BRACKET.—1007.  2lin.-
6.

3tin
X 10N CONTROL OUTFIT.—1008, 4'in.6!in., 28.
RANSFORMER.—450'465 Kc.s permeability tuned.

LF.
19.6. .
Please include postage on all orders under £2.
EVERY AMATEUR NEEDS TIHIS .

Our new 40-page printed and fully-illustrated raLangue isa
gold mine of information. Hundreds of items by well-known
@ makers,  including DENCO. EDDYSTONE., ~HAMRAD,

©Q-MAX,” RAYMART, WODEN, AVO, BELLING-LEE,
Q.C.C.. ROTHERMEL. WEARITE. etc., and clear illustrations
aregiven vuth the necessary technical data Plenty of interest
for the " G 7 or S.W.L. Price 9d., post free.

SOUTHERN RADIO & ELECTRICAL SUPPLIES
85, FISHERTON STREET, SALISBURY, WILTS.
Phone : Salisbury 2108.

COVENTRY RADIO

COMPONENT SPECIALISTS SINCE [925.

SPECIAL OFFER!

High Grade Micro-ammeters, edgewise type 20-0-20
1A, 317 scale (straight line).

New Meters, in sealed makers’ cartons, offer below
half price while stocks last. £3-6-0 post paid.

COVENTRY RADIO,
DUNSTABLE ROAD, LUTON, BEDS

IN STOCK

AVOMINOR AC/DC UNIVERSAL
TEST METER. 22 Ranges in onc
first-class niete £8.10.0.
AVOMINOR DC TEST METER.
A mozt useful instrument for all
u~1ml DU tests, £4.4.0,
Reg. Postage 1/- extra. Nupplied on
PELES Terms if desired.,
MODEL 7 AVOMETER £19.10.0.
Alxo available on easy terns.
MORPHY RICHARDS CYLDON DOOR
CHIMES, poxst frec 49/~.
STUART ELECTRIC PUMPS for all
pumping  purposes. Portable amd
relinble.
Ilustrated list of nm of the above

THE LONDON RADIO SUPPLY CO.
(List.  1925),
Balcombe, Sussex.

MIDGET IRON
CORED COILS
GIVING MAXIMUM GAIN & employment
SELECTIVITY ploy

AERIAL AND OSCILLATOR, short, medium.

or long wave, size lin. x 3in. /6 mnr

AERIAL AND OSCILLATOR, medin or long

wave, size in. x lin. 6'9 pair.

ANl wse. coila for an LB of -h») kfes.

DUAL WAVE COILS. mmedium and long wave
werial and h.f. 9/8 pair
LF. - TRANSFORMERS. Standard Frequencr.
465 k'cs Size, Lin. diam. x 13in. high. /6 each.
MINIATURE ROTARY SWITCH, 4 pole, &
way. 3/9 each.

All coils fitted with adjustable iron cotes,

and supplied with circuit diagram.

TERMS : Cash with order or C.0.D. over £l

MONOCHORD .RADIO
(Established 1929)

17, Strcatham Hill, J.ondon, S.W.2
Phene Tulse Hill 1051/2

)

|

| Courses.

t NAME ...
1

1

1

[

YOU
can heecome | i i v
a first=class

RADIO
ENGINEER

items,  1d. We are specialists in Home-
Study. Tuition
Television and Mathematics.
Post coupon now for free
booklet and learn how you
can qualify for well-paid

spare-time Work.

T. & C. RADIO COLLEGE
NORTH ROAD, PARKSTONE, DORSET. |
v = Post in unsealed envelope 1d. postage==q '

Picase send me free details of your I N
Home-Study Mathematics and Radio 1=

ADDRESS......

sseeersene

GUARANTEED
SET-TESTED

COIL PACKS-

FREE BLUE PRINT WITH EVERY PACK.
IQIAO SIHET coil pack for the 13-30, 200-550, 800-2,000 m.
bands for 465 kcis L.F.

IQIHO SIHET coil pack. Ranges as the IQIAO type buc plus
RF stage 50i-

1QISO Three band SW co:l pack 0000I6 tuning, 465 kels
IF designed for the S.W. fan ... 331-

465 kels IFT's small size, high "Q" permeabmcy tuned
15/- pair, 8i- single

WRITE NOW ! For details of our exclusive products:
Tuning Hearts, Amplifiers, Coil Packs, Microphones, etc.
Send only 3d. stamp.

MIDLAND RADIO COIL PRODUCTS
19, Newcomen Road, Wellingborough

“DORSET” 2/6 CIRCUITS

BROCHURES CONTALIN larae, clear-cut

WIRING. parts” Hist, ete.
Theoretical cireuit and price st 2hd each.

ALL-DRY
BATTERY PORTABLE

Four Valve medium and lone suparhet.
BATTERY FOUR. |.4v. Three wave.
A.C. FIVE. Three wave.
A.C./D.C. FIVE. .Threc wave.
Rix Valve AL /D.C. Awplifier.
Chassis, cofl packs, group lmmnh LEs,
Hin. Slwukcn in  stoe I\

WELDONA RADIO ACCESSORIES, LTD.
Temporary addvess: 49, North Street,
PORTSLADE, BRIGHTON.

CALLING AMATEURS

with BUGCLEUCH

Precision Built Equipment
STEEL CHASSIS SMOOTH
BLACK 17l' x 101' x 21" 9/9.

x 27 819,

PANELS CRACELE

T Lo s 19"
7/9. 197 x 10!'8 9 -
ANGLE BRACKETS 12{"long.pr. 7/6.
(Bright Aluminium, same cost.}
COMPLETE RACK ASSEMBLY
(Rigid 4-Pillar) 51" £2/5s.
63" £3/5s.

cuAssxs. etc., To Order, id.
3q.

(Include sides when costing) ,
PUNCHING CHARGES to #* 2d.
VALVE HOLES 1°. 1}” or 1" 6d.

METER HOLES, ctc., 1/8.
SQUARE HOLES 2/-,
BUCCLEUCH RADIO MANUFACTURERS
1 & 2 Melville Terrace, Edinburgh, 9

in Radio,

profitable
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Impressions on the Wax

Review of the Latest

1SW works could miake a finer introduction to
F the music of Frederick Delius than the
U Song of the High Hills)” 1t general plan

is simple, for it traces out the impressions and
experiences of a day’sclimbing. The opening music
is orchestral, with a swing of triple measures
expressive of the exhilaration of ascent. The high
strings give glimpses of the snow line, and as this is
approached Delins finds the orchestra no longer
adequately fultilting his purpose: he introduces
After the icy, glittering violin tones
the voices of human singers cannot but sound
solid, but this is forgotten once the transition of
tone has passed. The orchestral music returns as
the descent is begun, but the visionary gleam
remains, and the piece does not so much end as
merely recede into space. Sir Thomeas Beecham,

Bart., is the acknowledged master interpreter of

Delius, and he it is who conducts the Royal Phil-
harmonic  Orchestra in these three delightful
records—H . M. V. DB6470-2.

Instruments of the Orchestra

There has for some ycars been a wide demand
for a new set of records for Instruments of the
Orchestra. The H.M.V. Company have now satisfied
this demand and Sir Malcolm Sargent has con-
ceived and directed a set of four twelve-inch records
illustrating the instruments. The pieces, selected
by Sir Malecolm and specially arranged, where
necessary, by him, are played by musicians who are
masters of their craft. The records as a whole
provide an introduction to the orchestra which
will help both the student of any age and the
general music lover to understand the contribution
of each instrument, and thus to appreciate more
fully and clearly the voices of the full orchestra.
A hooklet, price 6d., to annotate the records has
been written by Bernard Shore, author of ““ The
Orchestra Speaks,”” with a foreword by Sir Malcolm
Sargent. The demand for a new set of records has
usually been accompanied by a demand for illus-
trated material. The Bureau of Current Affairs is
therefore publishing a set of five wall charts, price
8s. 6d., which are sold with the records—H.M.V,
C3619-22.

Continuing their arrangements for two pianos of’
works in the classical repertory, Rawicz and
Landauer have selected Chopin and Debussy. The
former is represented by the well-known C Sharp
Minor Waltz. The Debussy piece is the sccond of
two arabesques written in 1888, The number of
the record is Colwmbia DB2338. 3 5

There is a dogree of achievement in musical
performance which leaves even the most experi-
enced listener a litile breathless and ecredulous.
In this category must be included Dennis Brain's
playing of Strauss’s Horn Concerto on Columbia
DX1397-8. By nature the horn is an untractable
instrument, prone to bubble and squawk; in
young Dennis Brain’s hands it is as supple an
instrument as Leon Goossens’ oboe. This mag-
nificent performance is conducted by Aleco Galliera,
whose Columbia records of Strauss’s Don Juan are
voted the *‘ best ever ”’ of this work.

Gramophone Records

Andre Kostelanetz, who further cemented hLi®
tremendous British following with a recent personal
appearance at the Music Festival at the Harringay
Arena, has now recorded two evergreens in © When
Day is Done” and ** Flamingo ' on Columbia
DX 1104,

Peter Yorke and his thirty-seven piece concert
orchestra have recorded Tobini’s * Hearts and
Flowers,”” and Peter Yorke's own composition
* Sapphires and Rables,” on Columbia DI2340,
The latter is, of course, the signature tune of the
“*Bweet Serenade’’ broadceasts, and it has been
recorded in response to requests from listeners.

With lis orchestra augmented to 60, and the
composer himself at the piano, Sidney Torch has
recorded a remarkable new work—Concerto in Jazz
-——by Donald Phillips.  Scored for a complete
symphony ovchestra, plussaxophones and additional
brass, the work is written in the form of a concerto
for piano and orchestra, with the accent on jazz.
With Donald Phillips himself at the piano, Concerto
in Juzz enjoys an interpretation nearest to the
composer’s intentions— Farlophone E11456.

Variety

Originally formed as an accompanying group for
Archic Lewis, the Geraldo Strings are now recording
titles on their own account, a factor that will be
welcomed by those who favour popular melodies
tunefully played. The Strings, actually an integral
part of Geraldo’s Concert Orchestra. comprise
14 violins, two vieolas, two ’cellos, harp and bass.
The titles they have chosen are *Out of My
Dreams’” and ** On the Banks of Allan Water'—-
Parlophone R3059.

Nelson Eddy’s new fillm ** End of the Rainbow »
deals with a tale of a nineteenth century trading post
and penal colony in northern California. Two of
the most important songs have been recorded on
Columbia DX1406 by Nelson Eddy hinself, and
they are likely to prove very popular. They are
‘* Nearer and Dearer”’ and ** Tell Me With Your
Eyes.”

Other vocal recordings are *“ Always’’ and “ The
Moon was Yellow and the Night was Young.”' sung
by Frank Sinatra on Columbia DB2339, 1 Wish 1
Didn’t Love You S0, and “I'll Make TUp for
Everything,”” sung by Steve Conway on Columbia
FB3344, and Rita Williams sings ‘“ My Love is
Only for You™ and ‘““Now I[s the Hour,”” on
Columbia FB3345.

Harry Davidson and his orchestra continue
their series of old-tine dances with ** The Honey-
moon Parade’ and “ The Glen Mona Waltz,”” on
Columbia DX1405. One of the most prolific broad-
casters—to date he has been on the air over 2.000
times—he now leads a dance orchestra specialising
in old-time numbers, of which these two latest
titles are worthy representations.

Two hit tunes of the moment, “ Doin® What
Comes Naturally *” and ““ Managua Nicaragua,”’ have
been recorded by Geraldo and his Orchestra on
Parlophone F2239. . 0
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GALPINS

ELECTRICAL STORES,
408, HIGH STREET, LEWISHAM,
LONDON, S.E.I3
Telephone : Lee Green 0309. Near Lewisham
Hospital.

CASH WITH ORDER.
NO C.0.D.

TERMS :

EX-R.AFF. CALIBRATOR UNITS
TYPE 8. These units consist of 1-100kc/s
Xstal 2-EF 50 valves and numerous other
components (new boxed), 35/- each, PIF.
EX-U.S.A. ARMY HAND DRIVEN
GENERATORS (as new). Outpuc 162
volts at 60 mlfa, 3.1 volts at .3 a., complete
with all smoothing and circuit diagram,
35/- each. Ditto, 425 volts at 115 mia,
105 volts, 32 mfa, 6.3 volts at 2.5 amps.
6,3 v. at .43 amps. at 55/- each.
A SPECIAL LINE OF VOLTMETERS.
First-grade Moving Coil 0 to 20 volts 2in.
square face, new boxed, 10i- each, in lots
of 3, 25-.
EX-R.A.F, MICROPHONE TESTERS.
These consist of a Ferranti 2%tin. mlcoil
0 to | mia meter with Westinghouse
Rectifier incorporated, calibrated at present
0 to 10 volts, microphone transformer,
jacks, etc.. all contained in polished teak
case, size 63in. x 5}in. Condition as new,
Price 32/6 each.
LARGE RECTIFIERS FOR CHARG-
ING, 6 or 12 volts at 6/8 amps. Complete
with mains transformer for 2001250 volts
50 cy. | ph., £5{216, carriage paid.
EX-GOVT. NEW MAINS DIMMER
RESISTANCE, worm wheel control
700 watts variation from full to Blackout.
Price £3/10l- each.
EX-GOVT. VARIABLE RESISTANCES
(New), 450 ohms, carry 7 amp., 30/~ each,
4,000 ohms, carry i amp., 37/6 each.
MAINS TRANSFORMERS. Ex-Govt.
(New). Tapped input 2001250 volts 50 cyé.
| ph. Output 350{0{350 v. 180 mla, 6.3 v.
42 5v,3a 4v. 4a, 3716 each, post /6.
Another 500/0/500 v. 150 mlfa, 6.3 v. 4 a,
Sv.3a 4v. 4 a., 4716, post 116. Another
6, 12 and 24 volts 10/12 amps., 45/- each,
post 2i-. Another 14} and 17} volts at
30 amps. (auto wound), £4115-, post 216,
Another 70010700 v. 80 mfa, 12 v. | a.
4 v. 2 a, 30l Another 350101350 v.
200 mia, 6.3 v. 20 a. 5 v. 3 a., 45/-, post 2/6.
Another 4, 6.3 v. and 12.6 volts at 12 amps.,
45/., post 2/6. Another 17} and 20 volts
at 30 amps., 95/, post 3/6.
VOLTAGE CHARGER TRANS-
FORMERS (Autc Wound), tapped O,
. 110, 200, 220 and 240 volts, 350 watts, 55/-
post 116. 500 watts, 70i-, post 2J-. 1,000
watts, £5/51-, post 2/6. l,500 watts, £7/15/-,
post 316. 2,000 watts, £8/15/-, post SI-.
Double Wound 2 to | ratio (1201240 or
vice versa), 4,000 watts, £12/10/-. CIF.

AUTO WOUND TRANSFORMERS |-

(Voltage Changer) rapped 0, 10, 20, 25,
90, 130, 150, 190, 210 and 230 volts at
1,000 watts. (It will be seen that almost
any voltage, can be obtained from this
Transformer.) Price £5/10/-, post 5/-.
METERS ALL BY WELL-KNOWN
MAKERS. Ex-Govt. new boxed Ist Grade
Moving Coil. 0 to I m'a, 21/-:0 to 40 volts,
15/-; 0 to 10 amps, IS/- 0 to 5 m'a, 17/6;
0 to 20 m/a, 17/6 ; 0 to 50 m/a 20/-; all,
2in. fsd. 0 to 3 m'a, 22/6; O to 50 mja,
22/6 ;: O to 200 ma, 22/6 ; 0 to 4 amp,
Thermo Coupled, 30/-; O to '20 volts A.C.,
calibrated 58 cyc., 25/- ; 0 to 3,500 volts
Electrastatic, 35/-. Ali 2¥|n {sd.
L.T. RECTIFIERS(new), 6 volts, I} amp.,
7/6 each, 12v. I} amp,, 10/6 each, 9d. post.
instrument Recuﬁers ., S.H., 10 or 20 m/a,
types, 4/6 each

UAYE MAT Thosi

SPECIAL OFFER : Headphones with lead
and jack plug. 5/6 per pair (boxed 2 pairs)
SPEAKERS : P.M. (less trans.), 4in., 17/6
5in., 15/6 ; 8in., 22/6. Output trans., to
match eac

CONDE, SRS @ L1, .01, 9/~ doz. 4, 8
16 mfd., 8+8 canned, 6/6 ; 16 mrd "Elec-
trolytics (chassis mounting), 7/6 each.

LINE CORD : .3 amp. (60 ohms. per 1.0,
2-way, 1/6 per yd., 3-way, 2/6 bel

VOLUME CONTROLS (Centra]ab) varl-
ous values, L/S, 3/,

CRYSTAL PIC l\UPS 8
L.uxe, £2 16s. 3d. ( P/Tax).

2-(i ANG NDINSERS ¢ ,0005  (not
midget), 5/6.

TELEVISION CABLE (Aerial Lead-In) ¢
/6 per vard.

LARGE ASSORTMENT OF B.V.A. and

U.S. Valves always in stock,

Let us have your enquiries.

f!ot.hermel, De

[w}

)
Kingston 8353.

29, Castle Street, I\mgaton-on-'lhames,
S

urrey

MIDLAND INSTRUMENT Co.
RECEIVERS. No. 18 SET, complete with
four valves. (3)-A.R.P.12, and A.R.8. operates
from 2-v. L.T. and 120-v. H.T. Range 6 to
9 m cs., superhet. calibrated S.M. drive
with other controls, suitable for phones or
small speaker, front panel size 2lin. x 6in.
An attractive receiver offered at a fraction
of ongmal cost, 35/- post paid.

SOVT, AMPLIFIE l{\ contains two
val\-es triode and Q.P.P., four transformers,
key switch, on/off switch. resistors and
condensers. etc.. in steel case size 7in. x 5in.
x 4lin. Operates from 2-v. L.T. and 120-v.
H.T. This set is ideal for a 2-way loudspeak-
ing intercom., or pick-up amplifier, etc.
Supplied brand new in wood transit cases,
with instructions. 3Q/- post paid. Ditto,
less valves, 15'-, post 1/-

Hundreds of other 1nterestmg radio and
electronic items. send for our current llsts
Orders over 30/- Dost paid. No C.0
under 20/.

MOORPO()L CIRCLE,
BIRMINGHAM, 17.
Tel. : HARborne 1308 or 2661

A FREE BOOK

on Morse Code Training

;. Ther:are Candler Morse’

Code Courses for
Beginners and
Operators.

Send for this Free

“BOOK OF FACTS "

it gives full details con-
cerning all Courses.

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

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

This new
dual model in.

i dicates 2 to 30
71N yolts and 100 to 750 volts,

Send for feaflet (A. 24) on ““ Testing. "

RUNBAKEN -MANCHESTER:I

www.americanradiohistorv.com

® VALVES

BRIMAR.—1D5,
6K6, 6K7, 68J7, 6SN7, 6T7, 6V6, 7B5,
787, TBS, 7C6, TY4, 8D2 9D2 10D1, 11D3,
11D5. 125R7, 2574, 15D

COSSOR.—2P, 4TPB, 4TSP. 13SPA,
13VPA..40SUA, 41MHL, 41MP, 41MPT,
41MRC, 41STH. 42-OT, 4%OT DD, 42PTB,

1D6, 5B 230A. 6B6"

202VP, 202VPB 210DDT,
210DG 210LF, 2158G, 220HPT, 2200T,
220P, 220PA, DDLA4, MP/PEN MS/PEN,
MS/PENB MVS/PEN., OM4, OMSs,
OM9. OMI0, PTI10. $130.

, XL, XP, XSG,

!{I{\ AC—~XD, XH

MARCONI/OSRAM.—CRT-E4102/B+7,
D83. DA30, DG2, DL63, DL74M,
b H63, HA2,
HD24, HL2, HL2K, KT2, KT41, KT44,
KTé1, KT63, KT66, KT71, KT74, KTW61.
KTW63, KT741, KTZ63, KTZ73M, L2B,
L¢3, LP2, LS5B. MH41l, MKTY, MIA,

U3l, U 52, UT4,
VMS4B, W21, X61M, X65, X7l‘\1 Y63,
23, Z: Z83 2, 304

ACP4, ACTHI, D1, DCP, DCSG, DD4lL
DD101. DD207. DD620. H210, HL21DD,

HL23, HL23DD, HIL.41, HL41DD, HL24DD,
HLI33DD. HLDD1320, P41, Pengs,
Pen45DD. Pen 46, Pen453DD, PenDD4020,

TP22,
U403, UU7, Vold4, VP23, VP4,
VPI'IJ VP1322, UY5/300.

MULLARD.—2D4A, 2D13C, 5U4, 5Y3.
6C5. 6C6, D6D, 6J7, 6L6, 6Q7, 6R7, 164V-
AZI. AZ3l. CBL31, CCH35, CL33, CYl.
CYIC, CY3l. DAF91, DF33, DF51, DF9l.
DKSI. DI35, DL92, DQ24. DO26, DO30

Dw2, DW4/350, 13A30, EB34, BCIL
EBC33, EBL2L, EC52, ECC3l, ECC32,
ECC34, ECC35, ECH21, ECH25, EF5,
EF6. EF9. EF22, EF38, EFS'I. EF39,

PM2HL, P M,

PM22C, QP22B, SP4, SP4B. SP13, SP13c.
T6D, TDD2A, TDDlSc TH4B. TH2IC,
TH30C, TT4, VP2, VP2B, VP4,
VP4A, VPI3A, VPlSC, UBL2I, UCH21
uya1, 31.

AMERICAN.—O074, 1A4, lAa. 1B4,
iD7, 1E5, 1E7, 1F4, 1F5, 1F6, 1F7, IGG,
1H6, 1LC6, 1LN5, 185, 1T4, 175, 1-V,
2A6. 2AT, 2B632B7 2X2, 3A8, 8B7/162‘:;.

Q7, 6.
6SC7, 6517, 6SG7, 6SHT,
6817, 6SN7, 6887, Q
6X5, 6Y5, 62512Z5. TA6, TAT, TBS. TB§,

14A7. 14B6 14Q7. 15, 17. 20, 22, 25A6,
25Y5. 2574, 26, 28D7, 29, 30, 31, 32, 33,
31, 35A5, 3575, 30 37, 38, 39/44, 41, 42
43, 46. 48, 49, 50, 55, 57, 59, 71. 79, 80,
8888489807882866.931 b
a56, 11776, 1299A, 1626, 7193, 9001,

9003, 9004, 9005, 9006, and 101 more
Wy pes,

Order C.0.D. ahove listed numbers
or equivalents (subject to stock).
Please enquire for any valve vou re-
quire, even if not listed. We may have
it. Old and new types are arriving da.lly

TIIS MONTIFS SPECIALS @
ses. 6L6, 8K7. 6J7.

ters on easy terms.
Sepvice Sheet=. British, 10 8 per dozen.
Ilectrie Motor, to work off 34 to 8 v,
battery, 126.

‘funing Unif, TUSB with instructions
on making V.F.O
sToPr PRIEESS @
Oscillators £12.

J. BULL & SONS (PW),

245, High Street, Harlesden, N.W.10

o RO

A.V.0. Battery
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Correspondents Wanted
IR, —T would like to corvespond with any keen
amateur who has obtained an R.AF. receiver
Stype H47B. | have recently acquired one of these
NV H Forecervers and 1 would like to have details on
the powarrequired to operate the same. | am sire
that some of these receivers mnst have been con-
verted for 53-10 metre wimatenr band nse.—1, H.
Ssara, 16, Waldingtield Road. Sudbury (Suffolk).

Mr. S. A. Knight
IR,—For the information of readers generally, L
would tike to point out that 1 am no longer
associated with Midland
Wellingborough, and personal queries should not,
therefore, be addressed to e there—N. A, KN1GHT
(Northants)

A Car Radio ldea

SIR,FT have built a fowr-valve superhet car

wircless on the scalo of an ordinary househokl
set, =0 thero is nothing miniature about it, and
as my ear 15 a two-scater. I have pnt it in the
large Tuggage hoot, merely having the 6in. speaker
and switehes on the dash. T have found that in
practice 1 want only to receive the 200 ke's Light
‘rogramme and 977 ke/s Home Service,

& » . . .
TR Ygwever, 1 soon got tired of having to stop the

4 . k
2 ar to tunc trom one station to the other, so |
. removed the original coil pack and tuning con-
- densers and substituted two =etx of coils and

presit condensers switched by four-pole two.way
switeh contacts on a six-volt relay.  As T listen
chiefly on 200 ke s on the road. I wired the relay
contacts <o that when it is not energised [ roceive
the Light Programime; to change to the Home
Service I wimply press a single-pole make-and-broak
switch (on the dash) on two wires to cnergise the
relay —N. . Broaprear (Teignimouth),

Peculiar Faults

TR,—We should liko to refer to your COrLespON-
dent Mr. Norimau Dean, of Manchester, weiting
under the heading of * Pecoliar Fanlts,” By
pernntting  the carly stages of an amplifier to
oscillate m n vielent manner, the volage applied
to the anode of the 6Vt valve would he of the
ordir of several thousand volts, evidenced in this
istance by the dlashing-over  of  the output
transformer primary and the breaking down of {ha
internal msulation of the valve,  Under  thease
crcunstances bulh bombardiment,  glowing  and
cventually msulation failure nay be expected,

varving with the applied anode volts,

Valve tyvpe 6V6G Gs an aligned grid tetrode in
wlneh the clectrons e focused by the action of
the md  the control grid fields. Tt was
solety die to this action that the trace appearel
i the manner described by yvour correspondent,
This preen codouring is most probably due o traecoes

STt
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Radio Cail Products, of

=

Open to Discussion

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

All letters must

of barium within the valve envelope.—A, ()
Cossor, Lrp. (Technical Service Dopartment)

Electronic Organ

STH. --T have been following with ~ome enthu<ia<in

your articles on 7 ldeetronie Musical Instru-
nent="" but as yet T have not seen what 1 have
really been looking for. 1 have =eriowsly  been
con=idering making an electronie organ utilixing
votating usedd in the Hammond organ.
Could any reader give me any information on
{a) the design of the open core coils as uzed in the
ammond for generating the frocuencies : (L) the
contownrs of the rotating dizes to give a sinuszoidal
wave form ?

b should bo glad to hear from anyone who has
experitented with this form of tone generation,
—Kusxxern S0 Banuey (23, Plumbley  Drive,
Manchester, 16).

dises as

Vectors Again!
SH’.—Tn reply to Mr. Griffiths in your September
ssuec b omust point out  that  the vector
Tay i< not leading the voltage across the inductance ;
it ix leading only on the V,, the output. voltago,
which s 1ot the =ame as the voltage across thoe
nductanece,

The voltage across Liis similar only in magnitude,
and it< phaso can be found by drawing in the veetor
marked lamL in Fig, 1 (Murch) into Fig, 2 (Marel).
maintaining the same relative angle hetween 3¢
and lamb. Tn other words, the output voltage V
and that across Loare 180 deg. out of phase.

F has been stated that the phase shift between
Vo and that aeross the load impedance cannot he
shown on an oscilloscope, but this ix because the
experiment, has not  been ecorreetly  performed.
Consider the accompanying illustration. It the
terminals T and 2 are comnected to A and 1B respec-

o o—
o 2 1
TN
c ’ ‘

0

My, Hutel's explanation of phase shift.

tively the ontput wave will be ax shown. TIf now
torminal 1 s switelied to D in order to <show the
vollage across Rothe picture will not he changerd
hecanse we have veverserd the plates of the oscillo-
scopes The correct methord i< to change 1 and 2
to Cand D rospectively so that terminal 1 s <till
nearcst. to the ecarth line.  The pieture will then
be of the <ame anplitude but roversed, showing
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that V, and Vi, are 180 deg. out of phase. The
same argument applies if the load is reactive. I
think the above sheuld clear all the points raised.—
R. 8. Hareu (Lancs).

The Value of Checking

TR.—The value of the oft-repeated advice of

checking conmnections, ete., before dismmantling

the chassis when undertaking the repair of ~ets was

illustrated when a faulty set came in for repair
recently.

The set. a 1-v-1 affair, had lost a few plugs, and
its owner was unable to identify the various leads.
Upon replacing the appropriate plugs and connecting
up. the set only received the Home Service and
Light Programme, and that with reaction well
advanced. Obviously something was wrong. for a
modern H.F. pentode ampliflies =0 well that
normally no reaction is required for such powerful
stations, even with the =hortest of acrials,

Upon checking the H.T. currents it was found
that the H.F. pentode was passing no anode
current. At first it was thought that the filament
was gone or had lost emission. but when inserted
it a valve tester it registered the appropriate
current.  The actual connection at the anode was
then examined, and it was discovered that through
faulty manufacture the cap (which was a fancy
~hielded one) was insulated from the wire =o that no
current could pass.  Evidently the set has never
heen giving three-valve resnlt=, as the =et had been
passed out for sale to the public in this faulty
condition,

On making the appropriate connection sccure,
the set performed up to expectations, recciving a
variety of stations at geod strength with little or
no reaction.

This case particularly exemplifies the inportance
of checking connections of an external nature, and
much time and trouble are often saved by doing so.
1t i easy to see the wild goose chase which might
have resulted if I had not spotted this faulty
connection.

Needless to say, the owner was delighted to receive
the set back in such good eondition. and spent quite
a while chasing stations which the set had never
previouxly received. 1t had been, in effect, a
0-v-1, relying for its pick-up on the wiring. together
with, perhaps, a little capacitive coupling froum the
first tuned efrcuit. And it might have continued
thus but for the mishap in connection with the
phugs.—War, Nimyoxs (Belfast).

Ex-Service Equipment
1R.—1 would be very pleased to hear from any
reader who has purchased an  ex-R.AN
R.1116-A hattery superhet recciver, and who can
offer help on the following :

(1) My set appears to suffer with second-channel
interference, as there is only one tuned cireuit prior
to the frequency-changer, and 1 would like to adapt
a regencration valve in a similar manner to tho
circuit given on page 275 of the July, 1947, issue
of Pracrmican WireLess, This circuit, however,
was for mains operation, and details of the buttery
version would be appreciated. since I understand
the regencration principle i3 preferable to further
R.F. tuned stages.

() Details of the fitting of an ** 8 7" meter required
(1 m/a. moving-coil meter available)

.
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— _ o

(3) If anyone has%.

pre-selector. I ghould v N /

this, as I have tried var

much suceess.  (Alternatiy
Information on any of t.

very much appreciated.—J. «

Street. Leamington Spa, Warw

SIR,WT have recently obtained . ariny

mitting and receiving set. Mark 11, B.19 (thren
sets in one) with provision for 15 tubes, and dyna-
motor operates from 12-volt storage battery, an('®
made by Zonith & Kmerson, 5

Net 4 has a frequency range of 2.8 Me s for
telephone and telegraph. includes six-tube super
heterodyne receiver. and six-tube MOLP'A trans
mitter, with 807 final amplitier,

Set B consists of 235 mers transceiver

Set (', a complete inter-conmmunication system

1 do not know any of the valve types, since the
cireuit diagrans ave notr available,  1f anybody has
g similar piece of instrument complete or knows
anything about it that coull help me to use it. will
they please supply e with the information t—
Ruewvus ALnex (4. Pike Street. Lagos. Nigeria.
W.(WA)

SlR,—Rrgarding vour request for co-operation of

readers re  ex-Serviee gear on page 482
November issue. It would be a great thing for
many of us if Pracrican Wiksness would publish
a list of ex-Service C.K. tubes with their civilian
equivalent numbers.  There is available a tist of
Army valves with equivalents, but not cathode-ray
tubes.

The ACR.10 Army tube referred to in your note
is identical in size and pin connections with the
GG CR. tube 13-42053-B7 (23in. tube), but 1
cannot find out what the operating potentials of
the ACR.10 are. (I have one.) 1 am informed by
the dealer that the maximum anode potential is
450 volts and filament 4 volts, while the maxunum
anode potential of the F-4205-B7 CGLILC. tube is
1,600 volts. So the ACR.I0 must Le the old gas-
focused type.

[ was able, after much difliculty. to get a circuit
sheet for an ex-Army set I purchased (Type 11474)
from a dealer who advertises in your paper—
Franks, Oxford Street. (The ecircuit was not
advertised.) Type 11478 is identical, but employs
1.F.50% instead of acorns, so the efliciency 18
much greater—WiLLram J. Law (llaling)

[Cean any reader or manufacturer supply detailz
of C.RT.s to enable us to prepare a list of
equivalents 7—Ep.)

Dual Speaker Networks
IR,—With reference to the letter from myself in
Qctober issue, 1 have received both re-
forwarded and also directiy through the post mauy
letters asking for various particulars.

In the initial interests I did reply to many, but 1
have sinee received many more.

Not a single person had the understanding to
enclose a stap, and as it has become quite an item,
I cannot undertake to reply to any more unless a
S.ALE. is enclosed.

There will probably be many people who will feel
disappointed, but it is hardly fair to ask for informa-
tion and not to cover the costs,.—3. J. Howr
(3t. Anne's).

g
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Y CLASSIFIED ADVERTISEMENTS

RATENS per e o
Ihm('ul, aye ive words
No, 6d. fra. Adverti
Iw prepaid and addre
rment Manager, * 1®
2 Fower  House,

, Strand, London, YW.¢.2,

ampton

RECEIVERS & COMPONENTS

r l\lls of Radiv Receivers fiom £7'8 Q.
1 5 valve. All new materials. Table
Semi-Midget Our latest Kit—
Star_ 1047—has onnections {or
Gramophone Pick-up and cxtensions to
soudspeaker, AV C, 6 hours avi te Lime
ior constructing. Full details and diagrams
#.theach kit. C.W.0, or C.O.D.—Isherwoods,
Reme House, 81. Plungington Road. Preston,
Lanes, ‘Tel: 3348, Estd. 1936
MESSRS, M. &0, FITARSON, X3, Gallow-
pate. Glasgow, make @ real ** Value for the
money ' offer, with W.D. 6-valve shet,
Short” Wave Receiver. with combined
transmitter and complete with Vibrapack.
to operate from 12-volt supply. These s
are new, in scaled cartons, and their com-
ponents include ¢ Octal base valves, ircn-
cored colls, hon-cored LY. coils, midget

CRYETAI. PI[IK UP

The ACOS G.P.I0 combines purity of re-

$-zane condenser witlt air-spaced trnmnors
2 Westectors. 25 condensers, mostly tubula
and resistors, ete, The Vibiapack conta
12-volt  Mullory wibrator. transforime
3 electrolvries, 2 {ull-y wve Cetiier
smoothing chokes, filter chokes, ete. The
carton also contains 3 spare ocial valves,
pare vibiptor. pilot lamps, tuses, BIt,
copper rod aerfal, with fitment - and book
ol complete instructions, The kit 15 com-
“ir. With the exception of 2 cables. Price,
cur., £3 the lot,  Other attractive hines
flude 15 mm. sleeving. 12 - 2r. vds.
per 4 gy, vds, Moving-coll microphony,
¥inr coll, carphone sets, new, in boy,
Sseto o0 aersals, 6« doz. Current
ransformers, 10 - ea h, All orders over
#1 tar. pait
SPARKS DATA SHEEES

dara prepared and published by 1. Ormond

x'ks a Nanme synonyme SHee 19w h
STWORTHY DESIGNS. Tyveryvdesion
tesied and guaranteed. amd «oni-
1ent< are avatlabl

DEEATILS,  Tivery Sparks
. has a full-size print showing
Susembly and Wptoe 1 iuns, plos

Tiptive matter
S BRELIIASE. AC. D.C. T.R.F.
. ML wawves, power and quahiv,

ke, <ingle-knob ty mine, 2 g,

\1]])( I FHEOHTABLLES, A v hatiorjos,
pevalve TR medizm saves, i,

AP0 NG L 28 Throe valve M T

I ¢on fmaker No, &= 98§ Ty,
ne h un wiaee (the ey Tvo , 2 o,

I Oreaal e M1 waes,
h Au. MP L 286, AN svary popular

(195 JRCN

|I SEER (Dot Two valvo AT, Gave, No,
= R Three alve Straight
TErElum waves, No_ Lo 2 § lh!u.l Valvae

LRLE M L wmedes N
'uh'l.i‘\~.‘~l I\ N C Iwn \.x'\m N IA\\f:\s-\,
LO A T t

28 g v AC, T,
..L WL No, ](b' 2a | nree
ditto for ALC. D.CL b U 26 5 ALy
h'l-xhu A oV Dlus 1w hifue,

11,9 6.

I'I FEERRS. A C. 3 watt, No. ACALN,

AL 8 walr P output, No 1.0, QA&
AC. D.C ittia s dwatt No. [0 QAL

Praine o T son 0220,
b wenyy ANSSEMBLY  as
1l Cpure Aluminium  Chassis
valvesand Maonu it insforier
r-.umlete with funous 3-Wavelband liys12
ired Cail Pach and Cuvurt, £25 0. Dust-
ed I F Truns. for above, Dor vuir, 17
fother componengs and valves o xto k1o
lete l,vuur own Superhet Receiver.
Tar list
" e Pelevision,  Ex-Govt. EING0
d perfect, each, 12 6.
e, We have installed sperial
Mmepe calibrating and aligning
. Oseilln-
tr, alise in the overhaul
"Phone ' {t *opes, under the
rch 1, 10:  former Iabora-
10ad, ¢y, A, C. Cosscr,
¥ ull types of
Testgear,
Dismare,
Ki

COSMOCORD LTD |uf

e'LC.ll]Ll\ l.lne(l
ENFIELD: MIDBLESEX |32 & .

SSEPSRLE T e 1 T, ivar ¢ mzwmtmn \[unuu

H001.

tube,

I ete.
new,

d. Flexibl» coupling A protects

Obtainable only from Radio Dealers '“”“"7

‘Ruadiospares
WDewwarlityy Fairt

dml/.

Ten Hous for Rudio Cong nmmg 1 -
Radio Service \Iwnuu! 28

for’

First Choiee

AL
~peed.
2,100

T i e Tasted Deoms, stamp =
s Lo and with yde

. GHMOND SPARKRS (),
. BPFhuclioth Ruail,  Beoaokbey,

E.1. Key

BULGIN ...

Sfanous B

- i \1'\nm.:|nn I{utlm Il(-ph.ml Al (nsllo
Bye Pass Road, Barking, Essex Landon, S,E.11 (one minute from “Tube),

* einrh.,
A. F. BULGIN & CO., LTD. 136
Tel : RiPpleway 3474 (5 lines). Telephone
@ !
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tonrr
Umn(l
Midget Receivers 34 53 '\Iv s
three HAKS5, ERC33.
}\1[}11 remote P011t1nl unll« 10\\ X
CAdR
slight momhvau(m can Dt‘
D.C. or trom A.C. mains.

packs to
formers,

Tvalveamnp, 'm(l lmm f m short pr <:\L.im e

hiting Me,
mMost types in sL(wI\'. 7
up to 5

B m\m' umtk A, C

\‘)sm\nthectl‘xrr \{l\?
£2 15-.
I3 ohm h.md]o
Yaxley ]0 way self'(‘lm

WITh fubreakablegpysry, | i
—

&, bmnuthcd nutpub

panel mdlratm

V241, S130, ‘(‘CC ate - Rotafv ]2 v. to Zm v,

110 mg. and 00 v. 50 ma. in case with smooth-
production with extreme reliability. A | ing, £1. VCs,2G, 0003 or 00015 and 3G .00015
unique flexible assembly renders the crystal
virtually unbreakable, while a needie- | weight 10Ibs
pressure adjustment is incorporated in the
base. Resonance-free response from 50- | g'g.
8,000 cps. Output I'5v.at |,000cps. Needle
pressure (%

ozs. (adjust-

at 46 ea..
Udnsnutung cmxden%erﬁ

Large split stator

romponents,
densers size 11n bv lin.. 3 X

IFTS dust tuned.
coll to Medium wave du\n
tuned coils, 9/- m. or bank of 12 ar 18 -

A -8 ideal for prese s.
e, Ve H*?LH@; 00:)‘01 10000 onme. 5 cq.
tion-free arm (5"(}:1((‘1’
movement. H.
Screened |za

bar mum in companents and receis ers.
:01' YOUR I ST now.
i

L crystal B against breakage. | SOTTHIRN
Price in Great (giir " par. 579,524, Pats. !
Britain44/-(in- pend. abroad). Licensed by
tluding P.T).  Brush Crystal Co. Ltd.

I.;ll(wl R:nllu I’uhlu lionc:

Ruilio Bevuirs M. muul " 6.

. L)\c Lwn-wl\m ’i b.

\h//:[ drrzr Ilwmham

el
® Rudio I{m!.\ Manw!,
Mustrated ebreairs,
burt,
Leterence
to-dett e m(m matir. by m\ oun" all hmm 114 b
at radin, 8.
Cll!\lk‘v
Stewart-War
. I \l\llll\ 1lhln.xt \ln.u
tead and pluag. 4 6 cach xn~t (,d
The ADJIUNT VL T
N u=¢ nn metal, wood,
N 4 N s & o~ 'Al.
Berviee Engineer’s |yt

:-:m-'le rmnl

L :l -rm/ Hu/u”‘nn’

B
He ndnhnmes

1(1(‘&1 F(u mru \\m](. u})mo‘(

wvm'hL :wpmx. 201b=s, |
T ———— —— larrinze aud packing
Thousands of more bargain lines for Cullers,
Past, Orders pml,mzn extra,

ox(ml(‘nt xemoduoLmn and sen-
1vity. attractive cabinet, mllv dr‘h\m V.

\hn)pmur wave- )mnd if requ
A Name e
47 Morgan, e S0,

rer miy ers,

Oshor n(' and Co., Ltd..
Road, Tev.
CARIN.—465 LF. coils,
Lnnm and medium-wave coils
Bakehite di- elocm ic 0005 tunm £

. . condens s,
Z;Z E [[{llzo Speakers wi
ohms wire-wound
18x16 r)loctmlvtw, .390 Volts wokag 8 o
R -2 and .3 mains droppers,
TEX-ILALF. 10,000 ohms, 19 each.
‘rmg umls, stralght bxt

4 9 each.
Solon electric aol(
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Attractive semi-midezet [CHUARLES HBRITAIN (RADIO)

Contrasting colours of | Lines nf inlort-sl. and Spe(-ml Offers !
green and cream lm:erzml slzes 13in. x M'F‘Al\' S.—All
vm. x 6in. ces . mn 14’6, 6 18/8. 8in. Rcla £1.

TUNING \ilslnu\lBL\ — Assembled and lOIn Rola Model lOZ £1110:0 Goodmans
fully wired for 8.M.L." wave. on ‘chnss!s. {12in. Hi-Fl. twin cone 15 ohms handle 15
dial; pointer, I.F.s., coils, watts £7100. 1 the .above are PM and
Serles heater wiring for "use “with 6h80. less trans. 8in, RA with pentode transf.,
[ . Complete, ractory tested and | 27/6. Speaker transformers.
allmeel%v(lfh circuit. 85 Multi Ratio 30 watts, 18 ratios,

528

CABINETS,
'sprayed cabinets,

SLER —+In reels Qr 30vds Lo 40yds., | Standard Multi-ratio 10 watt, CT primary.

, 2/- A snip ; l and 1.5 mills only.’ | 7/6_ea. Standard pcntode. 6-. Midget I
(()\l)h\ﬁl RS.—24 plus 8 mfd., 350v., -1 Mult{-ratio, 5/ okes. Heavy Duty
7/6 ; 8 plus 8 plus 8 mfd.. 450v 7/6 ; | 80-100 ohms 120 m, a. \nr.h fect, 3.6 ea, . %60 | ideal for amateur
20 plus 20 mid,, 150v., 7/6; 32 mifd.. 850v.. | ohms 100 m.a., 7 6 ea.

5/- 25 mfd., 25v.. 28 ; 8 mid.. 75v.. 1-: | SPECIAL B \u('LLs (enabling  the
4 $imf( . Sd, . paper, 4 . 1.000v,, | amateur to obtain sma]lcomponentsaﬂes\-

6 2 2 mfd., 1,000v., 3/ ; 4 mfd., 100v,, 9d. than wholesale prices). No.1. 12 assorted
con \—\Veymouth fron-cored midget | volume controls. new, ]esg switch, 5,000
LF.s. 465kess, per matched pair, 189 ;  Ohmstodmeg.. 17/6ea. No.2, Valveholders.
Weymouth  all-wave coil pack, 366 ;|24 assorted incl Loctals, octals, 5and 7 pin.
standard 1.F.s, 465 kc ‘s, pair, 15~ : ditto, | etc.. 10'-. No. 3, Mica condensers 0001 to 01,
2 Mc/s, each 3- . M. wave mldget. t.r.f., 38 for 12 6. No. 4. Metal cased condensers
pajr. 5-; M./L.. wwe. with reaction. pair, | 001 to 0-5. 72 for 27 6. No. 5, Resistors 1,

716 : the mesc' t.r.f. fron cored M. L. wave | and § watt 1oo ohms to 6 meg., 72 for 12 6

colls v.n,h adjustable iron cores, pair, | CLASS D VA VEMETEKS, complete
106 M.L. wave. superhet coils. pair, | with crystal. valve, and vibrator, also |
106 ; all coils supplied with eircuit. spare valve and vibrator, brand new in
SPEAKER  TIRANSFORMERS. ~Tapped | transit case, £3/19/6 carriaxe paid, Mlcro-
output. ~Ultra-midget. 5- . mi dget. 5/6 ;, | Phone tester in teak box including Ferranti

standard, 8/- ; P.P. output (6L6 valves, |0 to 1 milliamp meter, meter rectifier,
AlA ]ondsbooohms) output tapped 7.5 and | jacks, terminals, etc., price 25~ Wave
15 ohms, 21 - Ferrantl P.P. output. heavy metcr absorbtion typé 1,220 to 3.410 Kc‘s
1 2 0 to 500 micro-amp meter, 3in. scale.
5in., 75 ohms internal resistance. Requires 2 v.
battery triode and batteries to obperate,
DIALS.—Slow motion | complete in transit case. all brand new.
icycle drives, 3/3 ;
ive assembly, with

minus trans..

VIS
drum drives.
square plane. M./L.
escutcheon. driye, glass pointer. ete.. 11/6 ; |

AND
3

pbrice 45/~ plus 36 carr. and packing.

Amerlcan FM sets BC 603 with 10 valves,
bullt in speaker. 10 push puttons, 20 to
28 Mc’s with circuit diag.. price £4/19/6

Full vision ditto. ML, wave, 126 :
plus §/- cal‘rla"e and pac}\intz Send for

eoloured all- \\a»;lel lvorlne dlals, 4in. x 3!in.

-5in. x 3 New List, ** P.W."" Trade supplied. Terms :
( HOKES, — Ultra- mldget. smoothing Cash with order, or C.0.D. over £1.-Charles
chokes. 360 ohms. 40,50 ma., 5- ; midget lhlluln (Radio). L Radio Mo

dltto. 5080 ma standard ditto. 100 2, Witson Street, Los n, E.C.2. Thone:

8'6 ; heavy duty ditto. 150/200 ma.. 1tIS 2966. - g i
6 SAN 10 SYNCHRONOUS MOTORS,
l)lml'| ERN.—3 amp., 800 ohms, | self-starting, 200-250v. A.C. 50 cy. consump-

1.000 ohms, 4/6 ; .3 amp., 600 | tion 2! watts, size 2iin. x 2in.. geared 1 rev.

60 mins.. can be reset to zero by friction
| drive from front or back shaft. lin. x 1/10in.
to run clockwijse, ideal movements for mak-
ing electric clocks, time switches. etc..

nickel-plated finish, priee 22/6 ea.; 12|
to 1 dial trains to fit above spindle, 2 6|
per set extra . Chamberlain and Hoo)\ham
synchronous motors with enclosed rotor,
similar spcclﬁcnuon 4s Sangamo, consump-
tion 3 watts, price, 27.6 ea., complete with
12 to 1 dlal train.

F/3.5 lenses. 2 inch focus. by well-known
makers, ex-Govt. stock, as new, fitted in
oxidised mount. flange. d4tc.. ideal for 35
m.m. enlargers, cameras, etc, ; price, 27/6
each. postage 6d.

TO CALLERS ONLY, AC. main-driven

.m,u\ '\ICI)'\ PURLICATION stockist.
‘Television constructor’s manual. 3 6, etc
ROTARY TRANSFORMERS, A few

still a\'mlable. at
) ENLICK 4. Bancroft

G Dy 9

mbr |(lvc Heath Road, Y.ondon,

'Phone : STEpney Green

NORTHERN RADIO SERVICES
The Last Word in Radio Kit and Com-
ponent Bargains.—Really detailed In-
structional Manuscript how to build best
type 3-valve plus rectifier A.C. or Universal
Receiver, 2/6. Absolutely complete Kit,
including valves and super cabinet, £8.
carriage pald, Also 5-valve 3-wave Superhet
Asembly high-class Job : Universal. £6:

F-l.

oscillators. type 37, 22 to 70 mc/s., complete
spe.,,n"éagi?)gs (mi‘,}‘a‘"‘zﬁg "Séggs ff,s_“.’ge ‘ri‘:f with 6 salves, 807 valve in out) ut stage and
0-! m/A first-grade M/c meters. 27.6 ; dltto' milllammeter in output ciccuit ; receiving
0-10v. A.C., 1.000 0., case. 30'- | units, type 89 : C. R. power units, type 52 ;
meter rectifiers, , Ex -GovernmenL verformance meters, type 53874 : A.C.
valves, all 100 per cent, : EF39. E mains wavemeters, type Wi1252 ; battery
BP&0. EBC33, . 163 5/,, Quality | Wavemeters, type W1095 ; receivers, tyve
P.M. pe'akexs 5in.. 16/ © 8in. witn | 1147 : A.C. mains power packs for 1147
~nian'g 25/- ; ¥ receivers 3132 ; indicator modulators, aut.o

rComprehensive

transformers ;| receivers, type T6A @

tery driven amplifiers. large assortments
of volf..amp and milliammeters. neutralis-
ing unfite with R.F, meters, metal rectifiers.
relays, vibrator packs, inter-com sets, sig-
nal generators D.C. to A.C. converters :

3-wave Superhet coil packs,

tandard, 465 Ke/s, iron-
. Radio Cablne:s 12x9x6, |
and M, K. coils, 8/ pr. T.C.C.
51416, 850y electrolytics, 8/6. Shrouded
Mains Transformers, 300-0-300, 6.3, 5v. rec..

07 6. Special Midget Mains Transformers
G 120y, 45 nia. 13/68 SESSINE I Did g;gh“(%es-rag tIy‘l):ees Eea%?a::lx‘l,gs 'recxgi'ye}s
Serviee all current B.V.A. valves. Terms : incorpotating Clystron unit : A.C. power

C.W.0. or C.0.D., postage extra under £5.
Send postage now for Bargain List.—
Northern Radio Services, 86, Jarkhill
Road, London, N.Wal. Tel. : GULLiveml483.

QUATLITY AVMPLIFIERS, built of first |
grade parts (Partridge Transformers),
special Partridge ‘output transformer,
to Mr. Williamson's; spec. A .first-Class
amplifier for the quality enthusiast. Price
£25. Assembled and tested. Pre-amplifier,
12in. speakers and Gram. motors extra if
required. 8in. speakers from 17'6. AS.
%Fc]ﬂing), Ltd., 141. Little Ealing Lane W.5
in

unl(s sultable for 1155 receher : a8 quantity
f Los®nz transmitting gea
]I FILANKS. 58, \(“‘U(S)\l'ol‘(l St. -y WHIC. 1.
- T8, : SRS
KT l:’l's WIREW., — Apparatus con-
struct,ed to vour deésign. Any recelver
| Serviceds Send diagram or set for quota-
tion, to F, A. Sha’lr‘e)&Son....,a Weed! lngton
Road. Kentish Town, N.W.5 Phone :
GUL 1759.

REWIND SLERVICE.—~Armatures, Gram
motors, Vacuum Cleaner, Drill and all small
motor Transformers—Fields Pick-ups,
Speakers—New Cones and Speech Coils
fitted—New Vac., Cleaners supplied. All
work guaranteed and promptly evecubed

Trade. Send S.A.E.
for Price List and Radio Spares.—A. D 8.
Co., 261-3-5, Lichfield Road. Aston, 6,
Blrmin_gha_m.g Sl g
1F 118 TRANSFORMERS or chokes
send us your enquiries. Mains Trans-
formers, 80 m/a, from 22/6. Radio com-
ponents. Trade supplied. Defiance Trans-
former Co.. 41, Church Road, Bexley Heath,
{ Tel: Bexiey Heath 4014,

I\STI{U.\IM\N Most makes in stock,
some On easy terms. Write for details and
proposal forms to The Instrument Co..
244, Hatvow Road, London, W.2,

COPPEIR  WIRFS, enamelled, tinned
cotton and silk cqvered ; all gduges. B.A.
screws, nuts, washers. tags. Ebonite panels,
tubes, crofl formers, headphones.  flexes,
solder, crystals, permanent detectors. etc.
ist on request. Trade
suPplied.—Post Radio Supplies, 33, Bourne
Gavdens. London, E.4.
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LTD,

brand new, note our | valves, 3

Heavy Duty | check unit at
25-. [WAertal Louplers, Type 1), £oomplm.e

| (BW). )
- | REPAIRS to loud-speakers.

| Trin{t;

| 8d.

December, 1947

Radar Amplitiers, Model ;15

Complete six-stage UHF amplifier, with l-
Westectors, 3 I.F. sfages, 6 pre sl

R.F. s61ings, makes an ideal base {or Tele- |

FRALEL

4

vision or F/M experiments; components
| alone worth £10. Owr prive ... £4 10s. eacti.
Ciuss D No. 1 Witvemeters. A few left

only, complete with all spares and mvetn!'
5s, each,
t

15%. ean
We have a smal
quantity of these portable, transmjtie
fleld day work when
Hand-driven generator gives

R.AF. Dinghy Sets.

| modifled.
volts and 400 volts. 6J7 and 6V6 valve:
neon ‘indicator. Our price ... £2 52. eacl, =

Three-stage Amplilier Panels for 1T4
type valves. completeé with condensers.
resistors and volume control: can
made into midget portable by adding tuning
device (20'- wort?x of L‘ompononts) To

B

clear /6 pA
Selenlum Reetifier, 150 v. 40 m/a, 6/6.
nd stamp for complete bargain_and
regular line lst to Aerisla@ruszt Lrd,,
1\’rmxlmll I.nﬂgL Roady Lof:dun.

ALVES

and components “C.0.D. o
C W.0.

or
(postage extra). WROOTBEYS
. Brighton Rd.. London. N.162"
Cones, coils
fitted. Fields altered, rewound. OQutput
transformers. clock coils. No mains trans.
accepted. Prices quoted. Satisfaction
guaranteed.—L. S, Repair Service., 49,
Rd.. Upperfl‘ooung 8.W.17. Closed
Saturcays. 'Phone ; Balham 2359.
LOUD Repairs. New
fitted. ormers. c]ock coils,
and mics. rewound. Prices quoted : 3
Mason 5, Balham Grove, S.W.12. Baiham

cones

282

i.:

re

\l WALS SURE of a_good recention.
FM and Television 30/-: Radio Craft 19'6;
Q (Amateur Radio) 21'6: Radio News 2
- Q.8.T. (Amateur Radio) 21 6;_Audio
Engineellng 17.6. Incl. one year. Forlist
of all other American Magazines send s.a.e.
to Wiilen, Ltd. (Dent. 58), 120, St. George's
Road. London. E.10. .- . B
[ \n(, AINS,  Stamp_for our
Bumper now ready.—Universal
Ra]é:li?{;vlslon Grove Vale. East Dulwich.

RADIO

[V

BUILD a super Electric Hawaiian Guitar "
Full details and drawings. 14 F’scap pages
kil C CrandGradJ .E.E., 48, High St.. Oak-

+ Practical Wireless.® becem-
ber: 1945. Please help. Mort, 28. Willow
Crescent. Ribbleton. reston. Langs.
CRY] ‘Test Equipment. New. Avometers.
Avominors Signal Generators. ' Bridges,
also Transformers, Loudspeakers, Valves,
etc. List free—Young, Radio Service.
Southwick. Sussex.

, Universal, good as new, £5

»

W
1 o
Box No. 14 Y
hY 1 Recelver for sale. “complete, with
wer pack, coils. £6. Box N6 145.
EX-GOVT. G aranread brand
5U4G7210/-. EF50. SP41 (8.3v.), KTW 62 48
83. 4-. EAS50, EB34, 2/6. Box No. 146.
SVANTED, service sheets. post and pre- \Vﬂl‘, .
particulars. Box No. 147. o ‘L

TUITION

‘()l'llCIGAIH’I‘TI‘!perdayorAssot:Iatn 3
Membership_of the LE.E. I Wi uf
you rather have 'I Expert and sucoe ul .
tutors of the British National Radio Schoal
will coach you for I.E. E.. Brit.L.LR.E., and
a whole ser ev. of C, & G. examinations for
per da Write to-day for eur frée
beoklet an \meq\_alled guarantee. i
Director B.8c., AM.LE.E.. M.Bri
66.. Addiscombe Rd.. Crovdon, Surrey.
RADAR, WIRELESS, TELEVISION. eto.
Be prepared for tremendous Deace-time
developments. Students .of shoth: sexes |
trained for appointments in all branches
radio. Boarders accepte: Low fees,
stamp for - prosyectus.—Wireless Lol
C’)]wvn Bay.

INSTHTUTY; of Practical R
neers have available Home
covering ;elementary, theoret uct-‘t a{
matical, practical and lapeInstt torn the
in radio ang televlsloxbsg, fred, v hch e P T
text is suitable coachxs Roa , Crouc
Service entry
tuitionary f

-
Inoderate.

Text max

Secretary

N8
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HAVE YOU HAD YOUR COPY OF “ ENGINEERANG OPPORTUNITIES”?

Whatever your age or expcrience—wheihct you are one of the ** old school " or a newcomer
to Engineering anxious to hold your position under post-war conditions—you must rea
this highly informative guide to the best paid Engineering posts.

The Handbook contains among other intensely interesting matter, particulars of B.S¢

AMICE., AMIiMechE, AMLEE, AMIMI, AMLPE., AM.BritLRL

CITY & GUILDS, CIVIL SERVICE, and other important Engineering Examinatiantis
outlines courses in all branches of CIVIL, MECHANICAL, ELECTRICAL,"
AUTOMOBILE, RADIO, TELEVISION, AERONAUTICAL and PRODUCTION
ENGINEERING, DRAUGHTSMANSHIP, GOVERNMENT EMPLOYMENT,
BUILDING and PLASTICS (the great peacetime carcers), MATRICULATION, etc.,

and explains the unique advantages of our Employment Department. »

WE DEFINITELY GUARANTEE ‘NO PASS —NO FEE’

If you are earning less than £10 a week you cannot afford to miss reading *“ ENGINEERING
OPPORTUNITIES ” ; it tells you everything you want to know to make. your Juture secare
and describes many chances you are now missing. In your own interest we advise yeu to
write for your copy of this enlightening guide to well-paid posts NOW — FREE and without
obligation. -

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY__"

409, SHAKESPEARE HOUSE, 17, 18 & 19, STRATFORD PLACE, LONDON, W.l.

-

——PREMIER RADIO CO.-

MORRIS & CO. (RADIO) LTD.

MIDGET RADIO KIT. Ruild yoor own midgetsdadio. A ROTARY TRANSFOR-, BATTERY CHARGER KITS. All incorpogats mel.\l!r:n'n-;-.
ymplete et of parts, iochuding valves, -loudepenker and | MERS, input 12 ¥, ouLs | juput 200-230 v. A.O., 40 100 evcles. < 'y

tnstructions. - In fact, everything except cabinet m:cu? v-to 2-.; 2Mﬂ\-.,wnthml m ‘h . e

bulld 4-valve mediym and Jong wave T.R.F: rudiot opefating { 4 v. 2+ 9 valtsl To charge @ at ) = 2

on 200/239 v, pmios,'AC. or D.C. alve line-up, 6K7, 6J7, ['lnpu put " a0, per ShE @ yopeoqmilslgriy l!'”"' )

2548, 23Y3: " Wavelengtbs cdvered 200-337 and 700-2,000. | cent. hizher May be ». y. " ande .-

Sike 10in. x-§in. x Gin. Compietely drilled chadsis, Price, 'veed on * D.C. thains 12 v e 1 amp. -~ 4
indtuding “taf, 27'%86, as_[LT. chagger. With W Berl2 e 4 wiap. ol

srunll convefsion conid - -
SUPERHET MIDGET RADIO KIT. A compiete kit of parts| operate as D.C.. Motor i Nile sl and® neter, £3/15/0,
for & B-valve saperhet. Covers 16-50 and 200-557 metres,| Original coet grer £5. 6 or 12 v, Accumulator at & anps, dilte] 25,

ACID.G 200-250 v. 6KN, GKi.~6Q7. 2516, 23Y5. Bize ploy [lh)nxvrlfg\ rluh
10in. ¥ ‘Gln fiin. Complelpty- drilled chassis.  Price, [ magnet. Price 10/- each. | cONDENSERS. First e Lol
Includifg tax. £8 5/0. An ptivactive Brown bakelite cabinet rilfetilou: ”S i r:- —:‘md‘ .‘fl 1!191.1 ,c"\","lonr.m -
can be supplled for eflther kit at u cust of 25/-. !0SCILLOGRAPEH SERtup price. -F. Louh v st M2 O,
POWER UNIT KITS. 53 1 M.P 5,000 vow., 76 U .\l.b‘n 909 v.w., 179 DMy
H.T. ELIMINATOR AND TRICKLE-CHARGER KIT. Conalajs Tyt 280 v, Inelude 1000 v,3¢., 26 ¢ - M.F. KOO vowl) 56 4 M.ETT30 V‘.w, 4.
;

of ,n complete kit of purts to comstruel au H.T. eliminator 7 1 b &
ith o Outont of 1907 v. wt 20 rois wnd protision for-triokie] L e i1 lor e | R e DTS 1
charging a2 v, .M}.r".uuuln‘tvur. Tuo ametal rectifiers are[goubiing and #mO(’lhl““IR‘lDKOGR S ATl
mployed. With clrcuit.  Price 30 -. sondensers. ks e ey hhhgll.'l:}n.'ﬂ:\"'[{m

2 S4iin. L 1Y T
Type 409, output 300 V- {0 Shnarration.  Cubinet only, £26. With Bleetiic Moters

ALUMINIUM CHASSIS. Substantially: made of  bright

] § 3 ¢ 25 : .
slurainium, with foar sides, 10in. x 8in. < 21m. 7/- 0 120 x| 4 o | Pick-op, £32 1374, With Htectric Motor and Grimtal ek
Bin. X 24in,, 7,8 : 10, ' it 2 24in, 8,8y 20lu, x Blu. x 24in., | 7P 410, output 1,800 ¥ | Sea5.937 " With  Eight Record Automatic Sixed “Ghasigbely
10/6; 22in. x 10in. x 2§in., 136, | £45 7.6, bl |

1

| TWO-VALVE SHORT- y
METERS. Al ineters are by the best makers and are contained | WAVE BATTERY KIT. | SPECIAL OFFER. Movingseoil Meters, flush mousitin
in bakelite cases. Prices aré about oue-quacter of otiginal cost. | A complete Kit of Parts 0-300 g1’ A, dinl marked 0-15. and 0:800 v., Yih. disiieted

ct. for a-4-valve recelver,|Just the meter for a moitt-ranze test set:  Rrice W6,
Range Diam. Res. .. Fittlng. Type, Price, | cervering  15-600 ructres, | .
300 v. 3iin. 15K Flysh ML A.C. 76 including wnlves. ooilks:| FIVE 5-VALVE SUPERHET RADIO. Employ K‘(‘H?-‘
500 A, 3. —_— Proj 19 6 eilled chagsis, H.T, ang: | 15F49, ERCH: CLeth, CY3U valves;. operate on o 1ui-35)
40 v. n 8K Flush 761 Batterits to uu:i voitd A.C/D.C. _maina. Cover 13-4,
25 a. 2ia. —_ Flish 718 | approximatély "6 Nimetres. Gramn postion on  wave clange syifolr. X2
4, 2in. —_ Port. 361 montha ; pair of | L/8 terminuis. S-inch energised Speaker: dial ‘aperturg:
20 o, 2. — Flush 7/8 | doutle beadphones and |12 x din. : enamieiled steel cabinet, 18in. high X 1Gin. iwidy
40 a. 2in — Flush 7/8 ' full instrubtions. Price X 9in. decp. Manufactired by Portograw, L., for &
23 a. 8lin. —_— Flush 7181 £3/10/0.  An extra cofl Weliare Centren. A vortunate purchase Brobles smes
25 a, Shin. —_ Pruj. 76 | can be suppljcd, covering | these tine reta at £12 10s., fncluding Purchase Tax. P
26 a. Siln. Flush 745 600-1,900 wetres, at 4'-, ' nnd earciagy 10/ «éxtra, =

2

e
B Send 2%d. stamp for our list. | ALL POST ORDERS TO 167, LOWER CLAPTON RD., LONDON, E.5.

Terms of business :  cash with ‘Phone: Amherst 4723 j "
order,"or C.O.D. over £1 ALL CAL2ERSTQ 169, FLEET STREET, LONDON, E.C.4. ’'Phone: Central wt!:

www.americanradiohistorv.com


www.americanradiohistory.com

