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high fidelity pick-up 1s now in

production and timited

s supplies are available.

Faithful reproduction of all recordings

from 12,000 C.P.S. to 30 C.P.S.

® New type damping material working in

gap direct on to armature does not affect

bass resonance point.

® The required downward ~pressure s
1} ozs, which’ has been achieved without

counter-balancing or springs.

@ Being 2 constant velocity device. Bass

compensation is required in the amplifier

and altermation of high frequencies to suit

individual recordings.

@ Output direct from pick-up ... .l volt
With transformer coupled ... .5 volt

Apply to : —Albion Electric Stores, 125, Albion
Street, Leeds, |, or to Lawton Brothers (Sales).
Ltd., Henry Square, Ashton-under-Lyne.

'

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

SEND FOR OUR
CATALOGUE

Weo inrite e to sod for onr 60 page prined and folly
Husteated calalogee of radio conpatents conlain oy vrer d
thowsand lines from the best neakers al 9d, post faoe.

i

MS FROM OUR VERSATILE STOCK—
13 DA —Maxi-Q plug-in coils (see our advert. in February
issuc for full details), Coil Turvet CT6, 5 ranges 30 mcs. 0
150 k¢ s., complete with 2-gang condenser. slow-motion drive
and illeminated glass scale calibrated in fregurncy and with
statien names. For superhet rooeivers using 465 kes. 1T
Cambplete with circuit of modern 5-valve A.C .all-wave receiver,
£4 10s. This 13 the best tuniny assembly we know.
1LDDYSTONE.—Midget short-wave tuning condensers —
58015 pF. 8~ ; 60 for sorewdriver trimming, 646 . [82 60 pF,
5. 583 2525 PF, §8 . 581 84+34 pF, B84 . 586 (Bandset)
140 pF. € 8. Low-Los& Microdensers :—20 pF, 7 ; pF, 79
80 pF. 8.3 ; 100 pF. 9'8 : 160 pF. #/8, Super slow motion dial,
694, 3{in. diam..ratio 10 . 1 with vernier indicator (black fmish),
1748. 639 2in. slow motian dial 10 : 1 ratio (silver), 15/,
BAYMART.—Cermric valveholders, English type :—1 and
5 min, 1-: giazed, 18 : 7 pin and Mazda Octal, 1'8 : BYG
(EFS50 Lype), '-. American type : 4.5 and 7 pin, 1/3 ; glazed,
1'6 : International Ocial. 16 ; Acorn, 2/8. .

Q-MAX.—Slow motion dials for individual calibration i— i

Super 39 ; 1 ratio. 88~ ; MDA 8 .1 ratio. 16/6,
[.ABGEAR.—R.F. chokes :—Receiving type RFPC3 1.2 mH.
FC24 mH. 350 mA.70hms. 7,8 ;

60 mA. 22 ohms. 248. TX types

mA. 4 oh S
3-waty wir ind volume controls. Without .
switch . 50 and 100 olrmis, 511 ; 250, 500, 1.000, 2,500, 5.000,
10,000, 15,000, 20,060, 25,000 and 50.000 ohms. 5/6 ; 100,000 ohms, -

$/8. With S.P. switch :(—25, 50 and 100 ohms. 7/7 : 250 to 50.000,
as above, 71 100,000 ohms, 83,

Please include postage and packing for orders under £2.

SOUTHERN RADI0O & ELECTRICAL SUPPLIES

85, FISHERTON ST., SALISBURY, WILTS.
Telephone : Salisbury 2108.

Transmitter-receiver for short waves 40 metres.
Provision for crystal control. Uses standard
headphones and microphones. Battery operated,
requiring standard 120 volts h.t. and 2 volts Lt
Includes 9 valves standard English types. Six
valves in receiver and three in transmitter.
Circuit Rx. 2RF., Det., 2 Audio and Power.
Tx; Osc. PA.and modulator.

£6 carriage paid.

THE STAMFORD RADIO CO.
199 Stamford St., Ashton-U-Lyne, Lancs,
Telephone : ASHton 1964

P

Small But Highly Efficient
'-“/'_‘
33

PO e S S TS

\"
eTA
R?\’\\CE
Maximum . {
Efficiency, Minimum Size 33"x2"x1 4" e |

The "'Q'™ pack is 2 ccrtain signal booster. Wil 4
improve the sensitivity of any superhet, and its
compactness greatly facilitates construction of .
midget receivers. Employs six high *'Q"’ coils on

polystyrcne formers, with adjustable iron cores. =4
One hote fixing and only five connections. Three .
models : LM.S., M2.S, L.M. Trawler. Special

terms to set makers, wholesalers and export.

Sole Manufacturers:

MORGAN OSBORNE & CO. LTD.
WARLINGHAM, SURREY UPPER VARLINGHAM
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The Famous B2 Receiver

Complete with Power Supply

This recaiver is a 4-valve superhet covering 3 frequency bands,
3.0/5.0 mcls., 5.0/9.0 mcls., 8.0/15.0 mcfs., valve line-up. 7R7
mixer-oscillator, 7R7 Ist LF.-AV.C., 7Q7-2nd I.F. and ist
L.F. 7R7 Det. and audio output.

Provision is made for 'phone or C.W. reception, output being
taken through a matching transformer for headphonc opera-
tion ; but can be easily converted for loudspeaker operation.

Controls are : bandswitch, volume, B.F.O. control and S.M.
tuning. A dial magnifier is fitted for easy readability.

The receiver is built in a substantial metal cabinet, finished
in black crackle. Size 9}in. x 4in. x 4in.

Power Supply is self-contained in black metal cabinet, size
9lin. x 4}in. x 4in.

Suitable ‘or operation on any voltage between 97 and 250

volts A.C. or D.C.; or alternatively direct from a 6 volt
source. Additional output of 500 volt and 6.3 volt.

PRACTICAL WIRELESS
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"LONG RANGE LISTENING

— with any Set!

Throughout the
house, if necessary
—certainly for the
kitchen and by the
bedside for hearing

programmes when
it-is not coMvenient
to be where you
keep your receiver.
This is something
you shofild have in
this modern
age—it can be
obrained easily by simply plugging a superlative

Both units are supplied complete in a black metal container with d 3
Iid and fixing clamps, measuring |1}in x 10%in. x 6lin. Stentorian Speaker into the receiver. In handsoms wooden
cabinets of acoustic design. Prices from 39/6d. with 5in.

Complete with the following accessories : speaker, to £5 15s. 6d. with 9in. speaker and matching transformer.

- —y m

—

(WY &

L k]

t4ains cord with 5 amp. 2-pin plug. plug to B.C. adaptor, B.C.
adaptor to Edison Screw ; Pair of Headphones, spare fuses,
two screwdrivers, Battery leads with clips.

Absolutely Brand-new and unused. Very timited quantity.
Price : £9. {plus 5s. post and packing).

Goods can be sent C.W.0. or C.0.D.

VALLANCE’S
144, BRIGGATE, LEEDS, |I.

*‘Phone : 29428/9.

Staff call signs: G2HHV, G85X, G3ABD, G3AHV.

@cg lenlorian

— the finest extra SPEAKEh for any set

WHITELEY ELECTRICAL RADIO CO. LTD., MANSFIELD,
NOTTS.

——Amazing BARGAIN,

At

Ex-R.A.F.  MOTOR GENERATOR

COMPLETE WITH GEARBOX & BLOWER
BRAND NEW AND UNUSED. PACKED
IN SEALED CARTONS

Input 9 volts, 500 mills. Motor revs., approx.,
1,500. Gearbox, approx. 12 r.p.m. plus | r.p.m.
May be made into an efficient A.C. motor by
removal of D.C. brushes and putting field in

series with H.T. POST
Brushes and Mains. 30," FREE
ALSO
Rotary Transformers Type 79. Input 26 volts.
Output 300 volts, 200 mills, plus 150 volts,

6'm.a. New and Unused, in I6 POST
Sealed Tropicalised Packing. /' FREE

Send stamped, addressed envelope for lllustrated List.

WIRELESS INSTRUMENTS (LEEDS) LTD.,

54-56, THE HEADROW, LEEDS. Tel. 22262.

T

SPECIAL
HANDY CARTON

ENOUGH FOR
100 AVERAGE
JOINTS

MMULTICORE SOLDERS LFD., MELLIER HOUSE. ALBEMARLE STREET., LONDON. w.)

www.americanradiohistorv.com
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Avo ' Instruments
available from
| stock :
| VALVE TESTER
! TEST BRIDGE
Th'. Mode! 7 Universal AvoMeter is the: wbrld’s mast | o c AVOMINOR
widely used combinatian electrical testing instru- - °
ment. Fully descriptive literature available from the 3
Sole Proprictors and Manufactucers :—
The AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Co., Ltd,,
Winder House, Douglss Street, London, S\W.I. 'Phone : ViCtoria 3404-9,

M. : EI.!CTR!C Lmt YEAM v.tu..!s\’ CATESHEAD, i

www americanradiohistorv com
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Practica

16th YEAR
OF ISSVE

ireless:

EVERY MONTH

((and PRACTICAL TELEVISION )

VOL. XXIV. No. 501. APRIL, 1943,

COMMENTS OF THE -MONTH

Interference

HE interference caused by automobiles and
by other apparatus is one of the greatest
drawbacks to television reception. Now is

the time for measures to be introduced, cither by
co-operation with manufacturers of the offending
apparatus or by legal compulsion. to climinate
such interference. At present 30,000 viewers at the
most are affected, but as the television service is
developed to provide a national service the problemn
will assumoe national proportions. |

Before the war there was a great deal of dis-
cussion upon this problem, and component. manu-
facturers produced suppressors which could be fitted
to the sparking plugs and effectively climinate it.

The campaign now being conducted by the
Radio Industries Council, and which has as its
object the suppression of car ignition interference
with television reception in the areca at present
served by the television service, is meeting with
suceess,  The National Road Transport Federation,
the Society of Motor Manufacturcres and Traders,
the railways, the London Transport Executive,
and the Home Office, have pledged their support.
All the vchicles owned by the B.B.C., the (t.P.O.
and the police are suppressed.

Radio dealers could give a lead by suppressing
vehicles owned by themm and by drawing local
attention to the problems in the Press and by means
of window displays, including .

Cslitor ,9.Ccamm

BY THE EDITOR

Supp ‘ess1on

When we d 1soussed this problem before, we pointed
out that a good deal could be done at the manufactur-
ing end, and we felt that the manufacturers had a

measure of responsibility in sceing that their
receivers incorporated suppressor circuits. We are
glad to note that scveral manufacturers have

adopted this suggestion in their current models.
This arrangement considerably reduces interfer-
ence, even though. it may not entirely eliminate it.

Of course, suppression is best carried out at the
source. 'The fitting of a resistor of from 10,000 to
15,000 ohms in the H.T. lead connecting the ignition
coil with a distributor is usually cffective in reducing
interference by at least 90 per cent. This method
is in accord with the 13.8.1. code of practice C'’1001
entitled ¢ The Abatement of Radio Interference
Caused by Motor Vehicles and Internal Combustion
Engines.”

Several manufacturers are making suppressors,
and at least one of them does npt entail the cutting
of the H.T. lead, because it is screwed into the
standard distributor cap after the H.T. lead has
heen disconnected. The leactis then refixed into the
top of the suppressor.

This does not apply in every case, so another
type is available in which the lead to the centre of
the distributor cap is cut, the two ends being screwed
into the opposing ends of the suppressor. Dealers

should take steps to carry a stock

diagrams showing the simplicity

of these.

‘1t seems

and the cheapness of suppression.

The scheme at present. however,
relies upon the voluntary co-
operation of the public, and we
are not hopeful that it will be
wholly successful. A motorist who
does not own a television receiver
is unlikely to be persuaded to
spend money buying suppressors
to enhance thte enjoyment of those
who own ' television receivers,
human nature being what it is.
inevitable, therefore,
that sooncr or later legislation
will be introduced making the
fitting of suppressors compulsory.

At the present time there is no
end to the making of laws and
regulations, but we cannot see
any other solution to this problem.
Firms are being invited to have
suppressors fitted, and this will
help, but unless suppression is
gencral the campaign can only
be partially successful.

Editorial and Advertisement Offices :

‘“ Practlical Wireless,'' George Newnes, Ltd
Tower House. Southampton Sireet, strnnd
W.C.2. ’Phone : Temple Bar 4303.
Telegrams : Newnes, Rand, London.
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.
Whiist the Editor does not hold himself
responsible for manuscripts, every effort
will be made to return them if a stamped
and addressed envelope is enclosed.
All correspondence intended for the
Editor showuld be addressed : The Editor,
 Practical Wireless,'" George Newnes,
Ltd.. Tower House, Southampton
Street, Strand, W.C.

Owing to the mpzd progress in the
design of wireless apparatus and to our
efforts to keep our readers in touch
with the latest developmen(s, we give
no warranty that apparatus described
in our colwmns is not the subject of
letters patent.

Copyright in all drawings,
graphs —and articles published in
** Practical Wireless 1is specifically
reserved  throughout the countries
signatory to the Berne Convention and
the U.S.A. Reproductions or imitations
of any of these are thercfore expiessiy
forbidden, ‘“ Practical ~ Wireless ™
incorporates ' Amateur Wireless.”

photo-
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Service Charges

A contributor elsewhere in this
issue  comments on the ex-
travagant charges often made for
repairing comparatively minor
defeets in receivers. He rightly

-says that it is difficult to eliminate

this form of ramp, whigh is often -
practisedd by really competent
service engineers who yet have a
streak of dishonesty in their
make-up.

The standardisation of charges
gives no assurance to the publu:
that those charges will be adhered
to. The appointinent. of sclected
agents in particular districts is
similarly not a safeguard cither.

The Radio Retail Trade scems
to be following thie same lines
as the dishonest garage pro-
prietor and the dishonest watch
repairer, -all of whom take advan-
tage of the untechnical public.
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Broadcast Receiving LicencMN.O. Live Transmissions of Debates

'I‘llE following statement shows the approximate
numbers of licences issued during the year
cnded December 31st, 1947.

Reglon Nwmnber

TLondon Postal 2,069,000
Home Counties 1,445,000
Midland 1,572,000
North Eastern 1,710,000
North Western 1,449,000
South Western . 931,000
Welsh and Border .. 635,000
Total England and Wales 9,831,000
Scotland .. .. . 1,050,000
Northern Ireland .. 176,000

GrAND TOTAL 11,057,000

Pictures by Wireless

P_H()’J‘OTELEG RAM service between Britain and
Barbados (West TIndies) was opened on
Monday, January 19th, by Cable and Wireless, Ltd.
Einpire rates will be charged: £5 per picture
measuring up to 24 sq. ins., and proportionately for
larger sizes up to 90 sq. ins. The Loudon-Barbados

picture circuit is the eighth to be openci \\'itllo

oversea Empire countries,
Sixteen phototelegraph services are now opeu
hetween Britain and destinations overseas.

Chairman, Radio Industry Council

A TR, J. W. RIDGEWAY, O.B.E,, of the Edison
M Swan Electrie Co., Ltd.. has

heen elected chairman of the Radio
Industry Couneil for the current
year in succession to Mr. ¢, Darnley
smith, of Bush Radio, Lid.

AMr. C. O, Stanley, C.13.I5., of Pye.
Ltd., has been elected vice-
chairnian,

Television Licence

-

WN KRS of television receiving
scts  are reminded that a
special comprehensive licence cost-
ing £2. covering both sound and
television, is required for the use of
television receiving sets, and such
licences should be taken out innned-
jately a television set is installed.
¢l (sound only) licences may be
surreiddered when the £2 compre-
hensive licences are purchased, and
a rebate will he allowed at the rate
of 1ls. 8d. for each month of the
unexpired portion of the surren-

dered licences.  *

TVE transmissions of discussions in the General
Assembly, one of the Councils or one of the
Commiittees, with running-commentaries in English
and French. are beamed direct to Furope every
day (except Sundays), usually from 16.00 G.MUT.
(or exceptionally from 15.00 G.MT.)., and from

20.00 (.ALT. un the following wavelengths :
19.83 metres 15,130 kiloeycles

16,528 18,160,

' 21,6100,

» 11,780,

. o % 9,700 .,
These live transmissions are announced .in
advance at 14.30 GAMT, on 16.84 and 19.75 metres.

20,00 G. M. T only 2

.

First Director of Radio Research
HE Lord President of the Council has approve:l
the promotion of Dr. R. L. Smith-Ruse, D.Se.,
Ph.D., M.LLE.LE.. to the new post of Director of
Radio Research in the Department of Scientifie
and Industrigl Research.

Next Radiolympia in 1949
HE Radio Industry Council is planning to hold
the next  National  Radio  Exhibition
(‘““ Radiolympia ) in the autumn of 1949, and is
discussing arraugements with the management
of Olympia.

An ofticial  of the Council said recently : *~ Thix
date has been chosen in preference to a date in 1948
to gnable the industry as a whole to concentrate on
production for its export target and to allow the
manufacturers of radio and television receivers iore
time for the evelopment and production of
new sets.”

was over £1,000,
.

www.americanradiohistorv.com
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Danish " Engineering House ” Reopened

OL. SIT STANLEY ANGWIN, chairman of
Cable and Wireless, Ltd,, represented the
British  Institutions of Civil, Mechanieal  and

Llectrical Engincers at the reopening recently of
¢ Inginecring Hause,” Copenhagen home of the
Danish Institution of Civil Enginecrs,

S Stanley is a past-president of the Tnsti-

tution of Electrical Engineers, and ainember  J2F#

of the Council of the Institution of Civil =

Engineers,

The British Institution of Radio Engineers

LONDON Seetion members meeting was-
held on February 12th last, at which a
paper by J. R. Brinklev, Esa., on ** A Multi-
carriecr V.H.I. Police Radio Scheme ™ was
read and discussed.

Multicore at. RCM.F. Exhibition

RACTICALLY the whole of the
Multicore Solder exhibit on Stand
will be shipped immediately after the close
of the Exhibition to the UN.A. for display
at the Chicago Parts Exhibition.

Frsin

oo
it

New Record Licence Total

A'l‘ the end of December last the nunber

of broadeast receiving licences in force
in Chreat Britain and Northern Ireland reached ®
ihe new record total of approximately
11,056,900, which is an increase of 278,950

in the past twelve months, The total included
32,700 television licences.
Unlicensed wireless receivers are still being

used and, during 1947, 4,821 offenders were con-
victed.  Fines up to £10 were inflicted, and in at
feast five cases, in addition to the fines, the Court
ordered the confiscation of the offenders’ sets.

Ihe popular * niarceni Geep ' cr 11155 being adjusted by meintbers

33

of the *“ Air Universiry

which has trained almost 800 pupils from
ull parts of the world since it opened in April of last year.

Radio in Egypt
IH P legraph and Telophone Dopartmoent of the
Government of Fovpt has submitted plans to
Parliamrent for the setting up of a chain of hroad-
casting ~tations in the provinces, awd thereby
bring radio to about 2,000 Fugvption v illages. Tt is
reportel that stations will be built tor groups of

it oo !
P

Wi i & AN

3y
10

The test card ar present being used by rtiie Freiich Telefsion

Service for lining-up and testing receivers.

50 villages and varied programmes on agrieultural,
techweal, sanitary and social questions are to be
broadeast by these subsidiary stations at times when
the men Cairo station is not on tho air. T'o over-
como the fact that many villagers do not possess
sets, the broadeasts will bo relayed by AL equip-
ment in public squares and other public meeting
places.
B.L.F. Appointment

i IN view of the increasing responsi-

- bilitics of the Director of the
Dritish Industries Fair (Mr, R, KT,
Moore), the Export Promotion De-
partment of the DBoard of Trade
has appointed Mr. W. H. Young,
who has been associated with the
organisation of the B.1.¥, in London
sinco 1022, to be Depnty Director
of the Fair.

Television Newsreel

HIEE B.B.C. Television Newsreel,
which began with a change of
programme onece o week, is already
mtroducing bi-weekly changes, A
completely new edition is now tele-
visedd every Monday at 8.30 pana,,
with a repeat at 943 p.m. on the
following Wednesday. I the third
weekly  showing—on  Fridavs  at
830 pane—half the items will bo
new.  The last transmission of the
week is on Saturdays at 9,45 p.m.

www americanradiohistorv com
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Moaifying the

Utility Recelver

Wartime

‘

AC.

How to Convert This Receiver for All-wave Reception
By E K. N.

'i' AST month we described how the popular
1, A.C. war-time utility receiver could bhe
modified to enable long waves to be received.
However, quite a number of listeners find great
interest in short-wave reception, and it has been
found that it is not a very difticult matter to con-
vert the receiver in guestion for all-wave working.
There are on the market at the present time quite a
number of all-wave packs, and the idea was con-
sidered of utilising one of these. It was found on
cxamination that there was only one pack which
could conveniently be mounted in the available
space and this is the * Osmor ” pack, Type H.O.
1t is a three-band model giving the following ranges :
’ sShort, 15 to 32 metres,
Medium, 200 to 590 metres.
Long, 800 to 2,000 metres.

This particular pack will he found to fit in with
the minimum of displacement of components, an
“will give the receiver a new lease of life. .

As was shown last month, the circuit of the
utility eonsists-of a frequency-changer, I.F. amplifier
feeding a metal reetifier which provides AK. and
A.V.C. for the first two stages, and a pentode output
stage. The frequency-changer in the original
model has its o=cillator section series-fed. and the
new coil pack calls for shunt-feeding (see Figs. 1
and 2), so an additional resistor of 50K anil
two capacitors of 100 pF. and 200 pl'. (one each)
are required. The 200 pT°. chould be suitable for
200 volt working as it is a voltage stopper; [
found silver mica jobs suitable.

Construction g o

Reference to Fig. 3 will show that the component=
in the receiver are mounted on a sub-panel runuing
the length of the chassis underneath and. to make
room for the coil pack, capacitors (.6 apd C.7
and resistor R.14 must bhe moved. The dotted
lines show the original position, the full lines the

final position. (.6 and (.7 are merely tnsoldered and

»:

HT+

To %o

s
Cap Of;z

—1H

7o

S.G. Of Vz

-
=t
L--; -m
Osc.
Coil
X
A A

Cs _ Ry
~000SpF [ 4700002

Sup
Mixer

Anode \
Mixer

e

Grid
Osc

Anode

—4_Osc.
O

Chassis

AVGC,

Fig. 1.—Original circuit of the F.C. stage of the Wartime Utility Recerver.
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for

resoldered to the same tags
on the opposite side of the
panel. The resistoe R.14 is

“removed, fitted with longer

leads and the bottom lead
replaced on the rame tag on
the bottom of the panel,
leaving the top end free.

Oseillator coils L.3, L.4
(Fig. 1) are removed together
with  oscillator  tracking
capacitor C.5 (.0005.F), and
oscillator grid resistor R.3
(47K, Fig. 1). R.3 was
refitted by soldering direet
between pin 5 of V.1 and
chassiz. The AV.C. de-
coupling  capacitor may
require to be disconnected
and refitted by screwing one
end down under onc of the
tuning gang holding-down
serews s0 that it lies close
to the wunderside of the
chassis,  Coils 1.1, 1.2 (Fig.
1), which are nounted
above deck bhetween the
tuning gang and mains
transformer, arc removed.
A careful note of the
connections should be made
as the coils are removed,
tho vreceiver is the
product of the combined
radio industry and connec-
tions will probably vary
as between manufacturers.
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Mounting the Pack

Directly below the tuning gang will be found a
hole in the chassis front member which should be
made into a slot so that the coil pack can be slid
into position. A small hack-saw will do this job
in a few minutes, Next, two wires about 3in.
long are soldered to the tuning gang connections
where they protrude through the chassis and their
free ends placed so as to coincide with tags 3 and 4
on the coil pack when fitted. The coil pack is
then taken, the soldering tags bent up a little and
the nut of the wave-change switch slacked off,
the coil pack placed in position and the nut
tightened up, thus making the pack firm to the set
chassis. The sub-pancl may have to be sprung a
very little to let the pack chassis pass the top runner
of the sub-panel. It may also be that one or two
of the resistors may have to be refitted on the other
side of the sub-panel in the particular model
in hand, but this was not necessary in the original
model.

Wiring .

The frce cnds of the wires from the tuning
gang can now be soldered in, and this is important—
a soldering iron with a small pencil type bit is

v

necessary, as room is decidedly cramped agd it
would not do to burn any of the eoils in the coil
pack. )

The new 200 pl. capacitor is joined between tag
5 on the pack and pin 6 on V.1. then the new 100 pk.
capacitor is joined between tag 4 on the pack and
pin 5 on V.I.  The 50K. resistor is joined between
tag 12 on the sub-panel (where the oxcillator anode
coil of Fig. 1 was removed) and pin 5 on V.1.
Tag 1 (aerial) on the pack is joined direct to tag 15
bottom, on the sub-panel; tag 2 (coil pack A.V.C)
to tag 11 bottomn on sub-panel. The top lead of
resistor R.14 is then replaced on tag 16 top. on
sub-panel.

This completes the work of conversion to the
new coil pack.

A careful check of all work should now be made
and if all is in order the set is switched on. If all
has been correctly done stations will be immediately
heard on the medium-wave band.

The receiver is designed with a 460 ke's LF. and
the coil pack with a 465 ke/s L.EF.; therefore the
1.¥F.s will require to be realigned to the new
frequency although in the original case, when this
was done, no difference was detectable by the ear.
However. if you are, as you should be, on good
terms with the local service-man you may be adle to

Ry § HT#
6500ng
4 As ac :
? . ( To
: - > 70 G
i
R, 500000
T )
> AVC 70 Gy
l’ OF 14,
R
100 uF -L 200upF
(New) T (NVew)
|
L,
3
470000
@ C
2/
2 L
T T
- ./l
s
L |
| - FLTIT
. l Chassis c L Piziders n
7 T 'ack AV

Note: © Indicates Connections To Soldering Tags On Pack.,

Switches Integral With Pack,

Fig. 2.—Final circuit with new components and coil pack fisted.
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have him realign the 1.F.s or maybe borrow lis
signal generator and do tho whole job yourself.
Having got the 1.F.s up to the mark the next
thing to be tackled is the difforent wave bands, and
this is quite a simple matter.

Calibration .

Proceed as follows. Set wave-change switch in
.medium wave position. Tune in a weak station
round the 210 metres mark and adjust trimmers for

mnximum output, then travel to the top of the dial

Resistor Ry Is New
Volume Contro/
With Switch

April, 1948
(slight rocking of the tuning gang is required
throughout this setting-up). The long wave

range is treated in exactly the same manner but
set up for maxinnum output on 1,500 metres.
The short-wave band can be adjusted at both ends
of thoe scale on actual signals if a signal generator is
not available.

As a further refinement the set may be fitted
with a new volume control with switch as shown
(Fig. 3), leaving the orviginal switch (Sw.1, Fig. 3)
permanently in the OFF position. %

Tinplate Clip
Insulated With
Mica

Leads Under

Coil Pack To

Tuning Gang
7

Point
ointer,

T

IJLIUUUU
2345

L]

/// .
%‘ s N ____ 9

Thin Fl lex/ BRinac

4

Fig. 3.—Under-chassis ©

view showing coil pack in position.

. 4,458 E Left in
+ Sockets ‘Off "Position=7

Dotted lines at tags 9, 14 and 16 on

sub-panel show original position of C.7, C.6 and resistor R.14.

and tune in a weak station near the 550 metre
mark and adjust the cores for maximum output
(a broken bone knitting needle of about gauge 9
tiled like a screw-driver is ideal for this). Repeat
this process until no further gain is noticeablo

New Dial

A -new dial will be required, and can easily he
drawn on paper, stuck over the old dial and ecali-
brated—either in degrees or just those stations
which can be tuned and heard.

UN.O. Daily Bulletins

FFICIAL programmes of news, interviews and background talks on the work of the United Nations
and Specialised] Agencies are broadeast to Iurope every day except Sunday, as follow :

Langitage

Knglish .

French (I’rogramme) 5 00 00
French (News) 00 o a0 00
French (Relayed by lhdn)thl\mn Francaise)
Freneh (News and Prourammie)

Duteh (l\e“s—Re -broadeast h) ﬁuuh Radli u) .

Arabic .
Turkish 0o 00 oo 00

Hebrew (I‘ruldn onh) . .. .
Arabic (Repeat) 90 00 00 . 0o .. ..
Lurkish (Repeat) i . .. 00 oo .. 00
Russian oo ac e oo aa an ao oo

1 " Wavelengths Frequency
] Time—G. LT (metres) (kiloeycles)
16.91
10.62
125,53
18.30-13.45
> S 13.89 11,610
1‘()"10 1 16.52 13,160
1620105 19.33 15,130
13.40-18.5¢ .
16.91 17.750
’1.]n~.’1. o " = *
nemap | {BR | BB
- 16.84 B32(
15.30-16.00 3 15350
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Conslructional Details of

HERE is no doubt that tho prindple of
I signal  tracing is the simplest and most *
direct method of fault finding in radio
receivers, using as the koy factor—the signal itself.
The signal tracer to be described incorporates
a valve voltmeter and also the means to check the
signal qguality® audibly, either by loudspeaker or
headphones.  The power supply can be cither A.C
or, if a portablo outlit, all.-dry battery power.
Unliko many signal tracers of the diode type,
this improved model offers high sensitivity and also
a-very high input impedance so that there is no
loading of the cireuit under test up to frequencics
above 10 Me/s.

The Circuit

The basic circuit consists of a grid-leak valve
valtineter and a single stage of audio amplification.
The detector cireult consists of a 114 or 9001 valve, -
connected as a triode, with a 0002 xl coupling
condenser and a 20 megohm grid leak. The 1'T4
valve is for use on battery supplices,

A switch in the anode cirenit provides for
operation either as a valve voltmeter or an audio
amplifier stage.  When there is no signal applied to
the grid, current flows in the anode circuit because
there is no bias on the grid.  When a signal is

Dual Purpose Signal Tracer

a Handy Service Aid

applied to the grid, rectification takes place and the
current flowing through the grid leak biases the
valve, causing the anode current to drop.

In order to make the meter give positive readings
for decreases in anode current. the meter ix con-
nected in reverse (positive side to anode) and a
“bucking 7 voltage applicd  across the meter to
bring the reading to zero when there is no signal.

/'74-‘9001

l_.

Probe
Contact

) T~Earth Clp
Fig. 2.—Details of the Probe.

Meter current is adjusted to zero by means of the
500 olin potentiometer.  Then. when a signal is
applied to the grid, the meter reads " up =scale 7 in
the usual manner. The calibration is not in volts,
but in relative signal strength,

presesssssssseees A brobe Case XX s
! i 63V~
[} a Phonos Or
i 1 Moter ra v 0c,
: : N / h s,
1 '
1 N 1
t
' ! ; 2
: + O—1 ‘
1 t mA /?4 :
| : \ :
' !
' d S ]
A ! ) Gangea o
1] 4 7
T I s {
] : ]
t
1 ] ' :
: 1 \ x ¥ B
0 '
! : .
1 H '
! ] | 4
. ] |
P S | - +200k
V : s '_lm; J- e e
' i Tl T
I 1 ‘. - <3
l ST SYS l £
P ' i
2 '3 [ t 1 + 100
= 3
500 ke HT -
Ri |20 meg.? Ct | 0002 xf mica n ape For Battery Onky
R2 ]200561 c2 | ot ,n‘l J S Stk SR
R3 | L. £2 3 25 s} 25v. celec, V. . . . . Q0 9
R4 |500!J Iw Cc4 | .002 4l Fig. 1.—Theoretical circuit of the Signal Tracer.
RS | 5000 Ml 0-1 D.C. m/ammeter
,’:2 %0,,:;" 3 pot ?: gl'(l:s'c[(’]' 'c'irif."."fq'lck With the switcéh in the "phones or speaker position
PR | Bias 5r'c-;istm-'m aufly T1 | O.P.T. ¥ thel 114 or 9001 acts asa stagc ‘o.f audio: awmplitication,
Y.l A.C.=900t | Batt. 1T4 ] L.S | Sin. p.m. L/S. which drives the 3Q5 or 616G, feeding cither tho
V2 [ A.C.=6F6 |Batt. 3Q5] P Metal probe speaker or the 'phones through the jack.
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Construction A Aflying lead with a clip ix used for an
The IT4 or 9001 valve is housed in a small earth connect ion, joined to the set mder

torch case, together with the 0002 uF mica con-
denser and 20 megchm grid leak, and is connected
to the main unit by shielded cables,

In the all-dry operated model the only departure
from the circuit ax shown will be to omit the cathode
bias resistor from the 6F6, and 1o place a 500 ohm
resistor in the negative battery lead to the common
carth point; a by-pass condenser should he fitted
in the usual manner,

test.

The whole ean be mounted in a small case with
the controls on the front panel, and the “ probe”
can be connected via a multi-way plug connector
if desired.

It will be seen that, with thiz tracer, the
signal can be checked for relative strength and
quality vight - from the acrial circuit to the
spealzer.

Aids tor

the Deat

Details of the New-type Mullard Midget Valve

an order with the Mullard Wileless Service

Co., Ltd., for 400,000 valves for use in the
state-sponsored hearing aid, known as " Medresco.”
This device is to be made available to all persons
suffering fromw defective héaring, and will be
distributed through Ministry of Health clinies when
the National Health Service Act comes into opera-
tion on July 7th next. It is stated that 400,000
units are to be produced, together with 100,000
annual replacements, and that the whole scheme
will cost £5,000,000 a year.

The * Medresco ” unit is a wedge-shaped instru-
ment of very small dimensions. The maximum
width at the top is 24in. and at the bottom 1}in.
The overall length iz 3jin. and it is lin. thiek.
In this confined space is housed an amplifier using
two of the new Mullard sub-miniature voltage
amplifying pentodes DF70 and either a DL7I or
DL72 output pentode. These valves are similar
in basic design to the American types CK305AX,
CK502AX and CK306A, but have the very important
advantage of a marked reduction in power con-
sumption.

HIS MAJESTY'S GOVERNMEIN have placed

Size .

These valves are l0mm. (0.4in.) in diameter,
the lengths being 30mm. (1.16in.) for the DF70,
and 38mm. (1.5in.) for the DL71 and DL72 output
pentodes. The extremely small size of these valves
can he gauged from the fact that three DK70
voltage amplifying pentodes placed end to eiftt,
approximate the length of a standard cigaretto.

Construction

The electrode structure is built up on a flat gla=s
dise, in a manner basically similar to that employed
in the well-known all-glass technicque which has
beens perfected in this ‘country in the Mullard
laboratories. This method of construction ensures
a high degree of rigidity, and conscquent freedom
from miecrophony. The lead-out wires are tinned
to facilitate soldered connection into the circuit.

Filament Ratings ,

Reference to the chart below will show that the
filament current ratings of the Mullard sub-
miniatures are extremely low. This advance will
be apparent when it is considered that the three-
stage amplifier in the hearing aid consumes a total
filament eurrent of only 50 milliamperes as compared
with 75 milliamperes for a similar circuit employing
American sub-miniatures. This represents a saving
in current of over 30 per cent.

Anode Ratings”

Taking into considcration the higl performance
obtained with the Mullard sub-miniatures, the
anode current ratings are also extremely low. The
nominal anode voltage rating for the DF70 is 30
volts, whilst the voltage rating for the DL71 and
DL72 is 45 volts,

The DL71 output pentode is intended for use with
the hearing aid circuit designed to work with a
crystal earpiece of the insert type, and delivers a
power output of tmW. at a distortion level of not
more than 10 per cent. An alternative circuit

PRINCIPAL CHARACTERISTICS

Type POVE L If f Va | Vg2 | Vgl Ta | Tg2 ) gm bW Cain
Fmd) ! | (mAa) E (nd) | (mA/V)" |
I : ! ' b |
Mullard DF70 | 0.625 | 25 | 30 | 30 i 0 o375 01 w22 1o— 0 Re=IM
I | I ! R, =33
. I ! ‘ l ‘ \ 40
! | |
: [‘ ‘ : ! ‘ | I gmiv,
Mullard DLTL  1.23 | 25 45 ' 45 —1.23 0.6 | 0.8 0.35 | Dt —
‘ l : \ ‘ L 16%
Mallard DL72 1.23 | 23 | 45 45 —t.5 1 125, 0.4 0.5 ' 23mW. —
A
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is available for use with an external magnetic-type
earpiece. This incorporates the higher-powered
output pentode DL72,

The Total Power Consumption of the Hearing Aid
The choice of carpiece is governed by the particu-
lar needs of the deaf =ubject. but in either case the
total power consumption of the
hearing aid is extremely low. For

a crystal-type earpicee normally
consumes not more thau 1/10th
watt., whilst the total power con-
sumption of the circait intended

for use with a magnetic-type
carpicte is  not greater than

3 watt. By way of comparison, it
may be well to consider that 600
amplifiers of the lirst type con--
sume less clectreical energy than a
single 60-watt electrice lamp,

Conclusion

Commander . St. A Malleson,
of the Mullard Wireless Service
C'o., who conducted the negotia-
tions with the Ministry of Supply
in rospect of the provision of these new Dritish
sub-miniature valves, at a recent interview
said :

“ The development of special sub-miniature valves
by the Mullard Valve Co., for use in the new hearing
aid, requires particular emphasis.  This develop-

PRACTICAL WIRELESS
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ment represents a marked advance in British
valve-manufacturing technique, and enables Muliard
to enter a world market previously dominated by
Amnerican valve manufacturers. There appears to
be every hope that this achievement in sub-mihia-
tare valves will opon up new possibilities in all
kinds of clectronic design applications where sizo

This view gives an idea of the size of the néw valves.

is the limiting factor. Moreover, there ix every
possibility that, faced with the acute dollar position,
the manufacturers of commercial hearing aids in
this country will cease using the American sub-
miniatures, in favour of the corresponding Mullard
types.”’

Test Instrument Design-4

This Month the Cathode-ray Tube is Described and lts Uses Explained by P. E. TOOKE

electronic  gear—the  cathode-ray  tube—is
the an~wer to a radio engineer’s prayer.

Its uses are too munerous to deseribe in dotail.
As an incertialess meter it will check D.Cor AL,
volts, show distortien in any R.F. or A.C. circuit,
or check for ripple, leakage. ete., in D.C. civeuits,
Tt is one of the most accurate sources for cheeking
frequencies and for calibration purposes.  1u fact,
it has an infinite number of uses, limited only by
the ingenuity of the person using it.

A brief .description of the (.RR. tube at this
stage will not he anmiss, then from that can be
buiit up a complete picture of the instrument
known ax the " oscilloxcope.” .

The cathode-ray tube, or the C.RT., is itself
based on the principle that a high-speed clectronie
stream impinging on certain cheuneal compounds
will canse these compounds to emit light, or glow.

The method of making this cffect do useful
work is shown in Fig. 1. A heater and cathode
circuit produces the electronic cloud in the normal
way. A positive potential on the plate attracts
the electrons; but with this difference. Instead
of having only one plate, several are nsed, two or
three in fact ; also, each plate has a small aperture
in the centre. Now the chemical screen is coated

PERHA]’S the most versatile of all piecex of

on the inside of the bulb opposite the final plate.
If increasing voltage is put on each plate, the
electronic stream will get faster and faster as it
passes through cach plate in turn and find= a
higher potential to attract it. 1t will be found that
by the time it passes through the final plate. and
hit= the screen, it has quite an appreciable velocity,

if the above arrangement alone were used, all it
would succeed in producing on the sereen would
bhe a large, irregular blob of light, which for our
purposc iz useless.  Tn the diagram vou will notice
a further set of electrodes between the {inal plate and
the scregn. consisting of four plates. two horizontally
and two vertically mounted.  After the cathode
a grid, and then a round evlinder called the ** gun.”

The purpose of the grid is to control the quantity
of electrons passing to the gun, and it works exactly
as in a radio valve, the only difference being that
as it controls the cuantity of electrons passing
through to the screen, it also controls the brillianco
of the resultant image. So by connecting up a
suitable circuit whereby we can vary the negativo
potential on the grid, we can eontrol the brilliance
of the spot. The spot, however, is still a blob;
although we can make it bright or dull at will, it
still needs focusing. This is the function of the
Cogun.”’
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The ** Gun

If a negative voltage is puttinto the gun the
clectrons speeding through it to the first plate are
Yepelled, and, as the gun is a cylinder, the farthest
they can get from the charge is the contre ;  thus.
the electronic stream is concentrated into 'a fine
bean, and foeused.  Having now obtained a spot

'PRACTICAL 'WIRELESS
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This, then, is one of the principal uses of the
oseilloscope —examining  waveforms.  Further to
thiz, if the frequency of the X plate voltage is
known and can be varied, a means of checking
frequency is at hand.

The =aw tooth wavefor of the time base is
generated in many ways.  One used in the first
type of oscilloscope and still
nsedl for special gear is  the
mechanical method—a potentio-
meter being tuned by a motor

-

Screen

i

! of some sort and =o increaxing

the voltage and suddenly

bringing it back to zero again.
Electronie methods are. how-

ever, mostly in use now, The
simplest is a neon tube with a
stitable condeénser and resis-
N ) tance, the voltage charging the

Focus

condenser wntil  the  striking
point of the neon is reached,
then the charge is discharged
B across the resistance.

Then comes the ~ hard valve
time haxe,”” where a condenser
is charged and dizcharged con-
timally by a valve in similar
fashion to a multi-vibrator,

The thyratvon, or gas-filled

——AN\
Briltance

O+

-

Fig. 1.—C.R.T. shift network, shotwing wethod of arranging

X and Y shift controls.

which can be focused and of which we can control
the brilliance, the next stage is to make it work
uselully. This is where the horizontal and vertical
electrodes come in. These electrodes ave called
X and Y platés, and a tube which has these is
called an electrostatic tube. (Another type of tube,

which is not used for test gear and therefore does

not concern us here, is the clectro-magnetic—=so
called becanso the deflections of the beam are by a
magnetic ficld made by coils mounted round the
tube’s neck.)

By means of a voltage on the X or Y shift plates,
the heam is defiected either up, down, or right and
left of the screen.  So by suitable voltages on cach
shift plate the spot can be made to go anvwhere on
the screen @ thus. we have complete control over it.

If the C.R.T. is fitted into a civcuit such ax just
deseribed, so that complete control is had over the
beam, it ix then the oscilloscope in its simplest
form.

Starting from this elementary circuit and building
up, the first thing to be added is a time base.

The Time Base

Now if a voltage is built up on the* X plates (the
plates which shift the beam hovizontally) and
suddenly discharged, the heam moves across the
sereen andd flies back again to its starting point.

Such a voltage recurring over and over again is,
of course. A.(',, and its waveform would be in the
form of Fig. 2, called a saw tooth.

Now if another A.C. veltage is fed to the Y plates
and the speed of the N* plate voltage adjusted to
the same frequeney as the Y plate voltage. a picture
of the waveform of the voltage fed to the Y plates
will appear on the screen.

triode, also makes a good saw-
tooth  generator. This valve
acts as a relay which rescts
itself, so that qmte a range of
time base In‘quom,'es can be had with this circuit.

As the voltage applied to the Y plate has to
be fairly large to give a suitable deflection. an
:unpllhel' is needed for most work to pre- umpllf'v
the voltage hefore it is applied.

It is important that this amplifier has the mini-
mtim of distortion and a high voltage gain. not an

easy combination. 1Mor lt. a large valve should
be used with a high platg load, and great care
taken in the lay-out.
P .
¥ :
O
I :
& :
B .
S :
g +
[¢] 8¢ ’ Time

Fig. z2.—Linear time-base waveform, where OA
equals the sweep, and BC Is the flyback time.

If desived, a switching circuit can he arranged
5o that the output of the amnplifier can be switched
to the X or Y plates at will, as sometimes it ix
necessary to amplify the signal on the X, as well
as tho Y plates.

That then is basically an oscilloscope circuit,
For some reazon the amateur who builds trans-
mitters and complex gear with iinpunity fights shy
of the oscilloscope. There is no reason why he
should, however. as. except for the high voltages
used, its circuits are no harder to construct than
any other. '
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“ Do You Get a Square Deal ?”
N soveral oceasions I have commented on tho

O sharp practice adopted by some  service
“engineers ' and  have exposed many of “the
rackets practised by incompetent rogues. Like a
waleh, the inside of a wircless sot i a complete
mystery to millions of listeners—those, of course,
who are not readers of this journul. The non-
technical are thus an ecasy prey to the charlatans
and mountebanks who exist in the radio trade.

The industry itsclf is most concerned about
the problem, and has made. attempts to purge
the trade of such people, not, however, with much
success. Some of the larger firms will not grant
agencies for spare parts to unapproved  firms,
whilst others have training schemes so that their
dealers can methodically check a broken down
receiver for faults, and service it quickly.

This, however, dves not go far enough, for some
of those who practise the rackets to which 1 refer
are not incompetent, but dishonest. It i3 not only
the unskilled who make fantastic charges for
simple repairs. :

It is ditficult to sce what system could be devised
to cradicate the trouble. A list of standard charges
does not go far enough since the dealer could always
chavge for defects which didd not exist in the receiver.
and the customer has no means of challenging
overcharges made in this way.

1 was therefore interested when Alan Tomlins,
of the Sunday Dispatch, in a feature article, explained

“his .efforts to get a, wireless set repaired. He
had a wircless set repaired six times in 26 days in,
as he says, an attempt to answer a question which
hothers most radio set owners—is the non-technical
listener cheated when his set is repaired ?

So he chose a second-hand four-valve portable
as a test set and broke a wire which any mechanic
would be able to spot at once as the reason for the
failure of the set. The wire in cuestion was the
one, 3in. long and covered with insulation, which
is connected between the variable condenser aiwd
the on-off switch. He then took the sct to an
Tast End radio dealer, who told hiin to come back
in a few days, which he did, to be told that the
repair would cost 27s. 6d. He asked what was
wrong with the receiver without satisfactory reply.

No receipt was offered for the 27s. 6d. I3xamination
showed that the free end of the wire had not been
soldored to its appropriate point but had been
wrapped round a small bolt sticking through the
metal chassis,

Towkins again disconnected the wire and took
it to a West End dealer, who gave hiw a reccipt
for the set with the request to call back the following
afternoon for an estimate. Tle was then told that
the repair would cost 10s. Tho following morning
he collected the receiver and was told that as the
accuimulator had also been charged the price would
be 11s. The assistant did not know what the
trouble was, as the  works ” were elsewhera.

~a bhill for

By THERMION

Again the wire was broken, and the receiver
taken to a Brighton radio shop., Five days later
the set was returned with an itemised bill for
17s. 6d. for: ** Dismantling, tracing through, locatit g
faults, repairing faulty wiring. cleaning switching,
adjusiing, assetbling, testing, ete.,”  The wire
had been correctly soldered.

Then the recciver, with tlre wire broken again,
was taken to a well-known establishment in Wind-
sor, where he was told that tho réceiver would
ho ready the following day. Tt was, together with

225, for: * Dismantling set, to testing
through, anode fixed resistance faulty—replaced,
break in neg. wiring made good, recharge
accumulator, and tested O.K.”

Tgavelling to Richmond, having broken the
wire again, he was told that the job would be
ready in three days, and so it was, with a L3s. bill
for : " Test out valves and components and repair
as requited, vepair on and off switeh.”  Asked
what was wrong, the dealer said that it was a
very complicatod switch !

The rcceiver was then transported to Bradford,
Yorkshire. and the dealer there had the set ready
the following day with a bill for « service—12s. 6d.”
The reason here given was that there wero a few
wires and bits and pieces underneath !

It will bo scen that the cheapest price was in the
West ¥ad, namely, 11s.

As there are over 11 million licence holders
it is easy to comprehend the vast possibilities of
exploiting the non-technical listener.

Tn view of this exposure I think that the trade
might renow its efforts to find a solution, although
1 am not hopeful of the results. My own experiences
on the few occasions when 1 have returned a receiver
to the manufacturers because I was unable to
obtain spares have not been very happy. .

One very large and well-known firm kept the
receiver for a fortnight before demanding an
* examination fes  of 30s., and stating that upon
receipt of this they would proceed with the work
and send me a further bill for labour and materials.
I therefore had the receiver returned to me and by
substituting components of anpther make, at a total

cost of 8s. and half an hour’s work, had the receiver ,

working again.

On another oceasion, aidd under similar circum-
stances, the receiver came back to me with certain
components missing cntirely. Apparently owing to
the shortage of components they were robhbing
Toter’s receiver to repair Paul’s.  As 1 had declined
to put the work in hand T got my recciver back
without the parts. C(orrespondence followed, andd
T was assured that the set had been returned to
me exactly as they had received it !

T was having none of this, and upon threatening
to take action and to expose them I was supplied
with the missing parts—plus an admission that some
assistant must have forgotten to/ replace them.
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A Load-corrected Output Meter

Making a Valuable Test Insirument for Experimental snd Laboratory Use
By E. N. BRADLEY

HE 1neasurement of power output from a radio
receiver or an awgplifier would appear. on
first consideration, to be a simple matter.

Provided that the impedance or resistance in which
the power is dissipated is known the power can be
stated in terms of either voltage or current, the

two well-known formulae being c
<
P=12R )
\/'2
or P=—
R
where P is the power in watts, 1 is current in

amperes, V is the voltage and R is the resistance.
Nince the audio power derived from an output
stage is actually in the forin of an alternating
wave it would, of course, be more correct to state the
formulae using the term Z (for impedance) in place
of the term R and making any necessary correetion
for power factor, but the simpler D.('. equations
for power are commmonly used for all ordinary
applications.

In anormal output stage such as shown in Fig. 1,
then, the power may be measured cither by con-
necting an A.C. voltineter across the primary of the
output transformer, an isolating capacitor being
used to prevent D.C. flow through the voltmeter
cireuit, or by connecting an A.C, amumeter in the
secondary circuit in series with the speech coil.
In the first plum\ tho power will be given by dividing

the square of the voltage by the load resistance of

the valve, and in the second case the power will be
given by multiplving the square of the curfent by
the unpmldme of tho speech soil, and it will be
realised that in either case the voltmeter and
ammeter may be transposed-—the voltage across
the speech coil may he measured or the ALC.
through the transformer primary (as distinct from
the D.C. flow through the winding and valve).
The first methods are, howey er, the more convenient,

There arc several obvious dlsad\ antages in the
use of an A.C. amimeter-—the voice coil cirenit must
bhe broken. a thermo-eleetric ammeter must be wsed
in order that frequeney error may be avoided, the

current is fairly low and thus not casily mcasured .

on s=uch an instrument—and so the voltmeter
method is the one most often chosen.

1f the isolating capacitor is made large the crror
duc to its use is negligible, whilst modern instrument
rectifiers have practically no frequency errors up
to as high a frequency as 100,000 cycles and
certainly no error that matters at 10,000 cycles or
s0, and the accuracy attainable by the voltmeter
method of power measurement is therefore quite
goad.  There is. however. one serious drawback
not immediately obvious—the voltimeter cannot be
calibrated in terms of power, for "R 7 in the

a8

equation P:JT varies with the

d
output power. Using the-PX+t, for example. R
(which is of courso the optimum load into which
the valve should be matched) is 4.000 olins, so

valve supplying the

that the voltage devcloped and measured {or o
2 watts output will be.by transposition of term\

V=172 _1.000
or V=15%4 volts approximately.

H now the voltmeter is used to measure an
output, of 2 watts delivered by a 6L6 into the
correct load for this valve, 2.500 ohms under one
=ct of working (.Oll(]ltloll\ the voltage is given by

V= /2%
or Vo<Tg \()]ts approximately.

Thus in cach case the power output is 2 watts,
hut the two voltage readings differ considerably,
and not only is it im-
practicable to calibrate
the voltieter in terns

Conversion Chart
5w 25w

of  watts. it is also Q
impossible to prepare a OIS R A5
series of correction = ¢
charts to cover all the C o«
valvedoads and powers |
which may he met. =
05 25 ——f— !
An Improvement -
It was to improve U Y -
upon this state of affairs s 75—
that the load-corrected 2 ;| ——t— 2
output  meter.  shown —
dingrammatically =
in Fig, 2, was designed. -
The meter reads out- ¢ e
put powersovertwovery — ¥
useful ranges, 0 to 5and —
0 to 25 watts, and is 6 s g—
-8 4 4
Fig. 1 (below).—AMethod B
of measuring Outpur 1o 5 —
Power. I'zﬂ 3 (rig hl) -
—Conversion Charr, 12 6 —— -5
"mA-Warts (correct 10 -
SL‘(Z/{,’)- G 7 T
- 8 —
AC, Voltmeter HT+ r8 9 —l 5
20 10 =L
o2 1 o
e 12 —
26 13—
4 28 14—
30 5 |
\ 32 15 —_ 8
AC. RO —
Ammeter . 36 /8 JRE
38 9 —_—
40 20 —__ .
qe - 2/ —
e 22—
a5 23—t
g 2¢ —t
Hl- S0 25 ——— pa
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correct for 12 different loads chosen to cover as
woll as possible the load impedances of present
day output valves both in single-ended and push-
pull output stages. The principle underlying tho
method of working of the meter is simple; the
voltage range of the meter is changed to suit the
load across whicli the power is to be measured.
As an example of the manner in which this is
accomplished two further sets of figures may be
studied, the voltage produced across a 10,000 ohms
load by 5 watts, and the voltage produced across
5,000 ohms by & watts.
In the first instance V is given by
V=4/5x 10,000
so V=223 volts approximately,
and in the second instance,
7:'\/5 X 5,000
S0 V=158 volts approximatcly.

To make an output meter with a maximum
range of 5 watts which could be calibrated in
terms of power, therefore, and covering the two
stated loads, it would be necessary only to make a
double rango voltmeter, the instrument having a
maximum .reading of 223 volts when measuring
power across the 10,000 olms load and a maximum
reading of 138 volts when measuring power across
the 5,000 ohms load. These two ranges might bo
controlled by a two-pesition switch and the switeh
coded as 3 wa/tis, 5,000 ohms ” and '* 5 watts,
10,000 ohuns.”

The instrument would, in other words, be a simple
load corrected output wmeter. Not only would
the full scale reading of 5 watts be correct at the
two loads for which the meter was designed, but
all the intermediate scale points would also he

correet.  The much more complicated civcuit éf
Iig. 2 works on the same principle. The meter

is arranged as a voltmeter with a number of series
resistances, cach calculated to give the correct full
scale and intermediate readings across the load for
which it was designed. .

To make this possible 24 series or multiplier

PRACTICAL
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resistances are needed, 12 for the 12 loads at a
maximum power of 5 watts with a further 12
selectively added in series for the 12 loads at a
maximum of 25 watts. As might be expected tho
multiplier resistances do not work out conveniently
to round figures, and a total of 44 resistors Is
roquired. These are all standard values with 5
per cent. tolerances'as taken from Messrs. Frie's
standard value list, and no difficulty should be

T
__I R
i
Output
e ¢ Meter
Bk OD

S\

HT -

Fig. 4.—Measuring Output of a Push-pull Circuit.

encountered in obtaining the values required at a
good store.

The switching is extremely simple.  The 12

loads are selected by rvotating a 12-point, Z-pole
switch, the switch positions being coded as loads,
and the full scale power of cither 5 or 25 watts is
gelected by a
switch.

single-pele, single-throw toggle

S8

(L nput &

Fig. 2.—Circuit Diagram of the Outpur Meter described in this article.
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Measuring the Power

To measure power, thercfore, the correct load on
~the valve under test is found from the makers’
figures, the load corrector is turned to that load
figure, the 5 or 23 watts range sclected, the mocter
is connected across the primary of the output
transformer with the stage working normally and
the power read off either from the meter scale
direct or from the conversion chart shown in Fig. 3.

The indicating instrument may be any 0-1 m/A
moving-coil meter with an internal resistance of not
more than 500 ohins, and the scale of this meter
may be calibrated, if desired, from Fig. 3, but the
amateur is not advised to carry out this operation.
A moving coil instrument is very easily damaged
once the cover is removed, whilst to draw all -the
points given in the conyversion chart would be a
very difficult task to accomplish neatly and legibly.
A duplicate chart cemented to the pancl of the
completed meter and varnished over with clear
lacquer is mucli more satisfactory and as simple
to read since the current shown on the eter scale
is immediately read off as a power.

All resistors 1 watt rating, 5 per cent. accuracy.
Onc per cent. resistors are to be preferred, but are
difficult to obtain. :

Construction

The output meter.may be built up in any tvpe of
case. Layout automatically follows the ecireuit
diagram, and the best method of mounting the
resistors will be found to be radially, as shown in
Fig. 2, ecach resistor or series combination being
wired between the appropriate switch point and’
a ring of stout wire.

The resistors should be gripped by long-nosed
pliers on their wire ends, when being soldered into
place, to conduct heat away from the bodies of the
components. a

The switches should be coded as follows :

~ Sla, b. ' Load Selector ”’
Position 1 2,600 ohims.
Position 2 3,000 Shms.
Position 3 4,000 ohms.
Position 5,000 ohms, .
"Position 5 43,000 ohms.
Position 6 . 7,000 ohms.’
Position 7 7,500 ohms.
Position 8 8,000 ohms.
Position 9 9,000 ohms.
Position 10 10,000 ohms.
Position 11 12,000 ohins.
Position 12 15,000 ohms.

These 12 loads are those across which the meter
will give correct readings. To take a reading of
power in any other load two readings may be taken,
one at the nearest figure above, and one at the
nearest figure helow the actual load, when a mean
of the two readings will generally give a very goodl
indication of the actual power.

S2. * Range Multiplier

Position 1 (or “ On,” contacts closed), 3 watts
full scale.

Position 2
full scale.

'

(or " Off,”" contacts open). 25 watts

The Conversion Chart . ]
A great advantage of the output nieter iz that it

requires no setting or calibration when first built,

Assoon as the wiring is completed and the conversion

PRACTICAL WIRELESS -
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chart drawn (or the chart of Fig. 3 may he cut from
the page and used), the meter is veady to operate.
The conversion chart shows the current indications
for the full range of power covered, and since c¢lear
readings are wiven for all powers hetween the two
standards of 50 milliwatts (0.05 watt) and 500
milliwatts (1,3 watt) up to 25 watts there are few
tasks which the meter cannot carry out.

COMPONENTS LIST (Fig. 2)

! R1 100,000 ohms.
i R2 110,000 ohms.
b R3, R21 120,000 ohms.
| R4, R26 6,800 ohms.
H RS, R23 130,000 ohms. .
| R6, R30 12,000 ohms.
i R7, R25 150,000 ohms.
4 R8, R24 “ 6,200 ohms.

160,000 ohms.
8,200 ohms.
13,000 ohms.
1,000 ohms.
180,000 ohms.
11,000 ohms.
200,000 ohms.
220,000 ohms.

R9, RI1, R27
R10, R32, R40
R12

RI3 :
R14, R15, R29
R16

R17, R31, R33
R18, R35, R37

R19, R39 240,000 ohrits.
R20 5,100 ohins.
R22 ' 4,700 ohms.
R28, R38 16,000 ohms,
R34 15,000 ohms.

2,000 ohms.

R36, R42
R41 270,000 ohms.

V| () . (S |) CEE {1 N ) S () €D |} ) G () ) - D

Wire, sleeving. Suitable containing case.
1 control knob. l.eads and test prods, screws, etc.

| (1 0 (|- |} | {1 ) { - < | ) - )t | o

|

|

| R43 300,000 ohms.

= R44 4,300 ohms.

! C1 6 or 8 1 1,000 volts working.

i Made up of or 2uF

4 capacitors in parallel. Paper

| or oil—not electrolytic.

7 Rec. 1 m/A instrument rectifier,

i Westinghouse. .

i M 0-1 m/A moving-coil meter. :
! Sla, Stb 2-pole, 12-way selector switch. !
| s2 Single-pole, single-throw i
i switch. 4
|

Fo supplement the chart of Fig. 3 the figures
are given in Table 1, by means of which it may be
duplicated or enlarged.

Since the power scale is set and correct for all -
ranges the ontput meter may also be calibrated,
if desired, in terms of deeibels.  Different const rue.
tors will have different requirements but by the
use of’ a decibels reference table any zero decibel
level’ may be chosen and the decibels conversion
chart made up from the reference table.

One example nfay be given using the 23 watts
range and with 1 watt as zero decibel level. The
decibel calibration of the output meter then becomes
asin Table 2.

For use with all single-ended output stages thie
output meter is connected directly across the output,
transformer primary just as is the voltmeter, with
its capacitor. in Fig. 1. The capacitor is containnd,
of courge, in the output meter circuit, .

It is of some importance that the stage should
be working correctly bhoth before and after the,
output meter is connected into circuit 1 switching
off the output stage with the output meter con-
nceted, or connecting the output meter in before

(Conclided on page 156)
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GALPINS

ELECTRICAL STORES

HIGH STREET, LEWISHAM
LONDON, S.E.i3

Phone : LEE GREEN 0303

TERMS : CASH WITH ORDER (NO
C.0.D))

EX-GOVT. (GEC) ELECTRIC FANS,
12 volts A.C.ID.G. laminated field, complete
with 5in. impellor. New boxed, 25!/- each,
li- post. Transformer to suit 230 volts
input 10/16 voles at 4 amps. output, 3216
each.
MAINS VARIABLE RESISTANCES.
Ex-Govt. (new) slider type, 450 ohms to
carry 0.7 amps., 30/- each; 4,000 ohms,
.25 amps., 35/- each. Worm wheel control
slider type, 69 to carry )} amps., 271§ each ;
5.7 ohms 8 amps., 3216 each. Dimmer
resistances stud switch arm type 2,700
ohms to carry .27 amps., 30/~ each.
EX-GOVT. (NEW) MAINS TRANS-
FORMERS, 200250 volts 50 cys. | ph.
input 525/0{525 volts 150 Miamps. 6.3 v.
% a., 5 v. 3 a. output standard rating, 35/-,
pdst 2/-. Mains Smoothing Cholkes, 10 Hy.
152 Mfamps. 180 ohms D.C. Resistance, 8/6
cach. Ditto, 100 Miamps., 56 each, post 9d.
Smosthing Condensers (oil filled), 4 M.F.
1,000 volt working, 378 each. (All the cbove
can be offered in large quantities.) Please
-write for special’quotation.
EX-R.A.F. MICROPHONE TESTERS
(mew). Thesz consist of a FERRANTI 0 to
453 Microamp 2Lin. scale meter shunted to
| iMIA incorporated Westinghouse Recti-
fier, the whole encased in polished teak
case calibrated at present 0 to 10 volts,
32/6 each.
SPECIAL OFFER METERS, ALL NEW
BOXED. Moving Coil First-grade Instru-
ments, O to 20 volts, 10/~ each, or 3 for 25/-;
0 to 40 volts, 12/6 each ;
I5/- each ; all 2in. scale. O to 25 volts A.C.
calibrated 50 cys., 25/- each ; O to 4 amps.
Thermo Coupled, 25/- each; O to 3,500
volts Electrostatic, 35/- each, all 2}in. scale.
EX-NAVAL CATHODE RAY RECT!-
FIER UNITS. These units are new and
weigh 90 Ibs. Consisting of high voltage
condensers, |15 volume controls, chokes,
approx. 100 resistances and condensers all
coloured, coded or marked. vaive and
tube holders (no valves), transformers are
included but are for 500 cys., price to
clear, 4216 2ach. carriage paid.
EX-R.A.F. IFF UNITS. As new, these
units contain 10 valve S.P. 4ls. Ef 50s.
£A 50s, etc., also approx. [00 resistances
and condensers, also complete with motor
genecrator, 12 or 24 volts input, 450 volts
at 50 Miamps. output. To clear, 24-volt
type, 35/ ; |2-volt type. 4216, carriage 3/5.
EX-R.A.F. RF UNITS (new) packed,
containing 6 valves, all 6.3 heaters, including
grounded grid triode, also a miniature
24-voli motor {universal) and apprex. 80
resistances and condensers, all mounted
on silver-plated chassis, to clear, 43/- each,
carriage paid.
MAINS TRANSFORMERS (NEW).
Input 200/250 volts 50 cys. Iph. . tput,
350{01350 volts at 180 Mlamps. 4 v. 4 a.
C.T. 63 v. 4a CT.5v.3a, 376 each,
post 116 ; ditto, 50201500 v. 153 m'a. 4 v. 4a.
CT.63v.4a,CT.5v. 3 a, 47/4 each.
post 116 ; another tapped 6, 12 and 24 volts
at 10/12 amps., 45/- each, pcst (16, Auto
wound Voltage Changer Transformers,
tappad 0, 110, 200, 222, and 240 v lts
257 watts, 45/- ; 350 watts, 55/- ; 500 watts,
70i- each, carriage 116, (Please note, these
Transformers can be delivered U days
from receipt of order.)
EX-R.A.F. MOTOR GENERATORS.
Gooi condition, 24 voits input D.C..
output 457 volts at 53 Mlamps., ccmplete
with automatic carbon pile resistance,
gear box, etc., can also be easily converted
to run as motor off A.C. mains, h.p. apprex.
2, price to clear, 25/- each, carriage paid.

403,

0 to 10 amps..”!
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 NEW AND INDIVIDUALLY
CARTONED IN MAKERS’ BOXES.
EX-GOVERNMENT STOCK

AT A FRACTION
OF TO-DAY’S PRICES

B Flush Mounting
External Flange 2} squar

Fixing hole, round 2}” diameter :

0/5 milliamps .. 5/9 each
0/.5 amp.- R.F. with
self-contained thermo-
couple ... ..« 519 each
The internal thermo-couple can be dis-

gonnected, when the fundamenta! movement
is a sensitive milliameter, full-scale deflection
between 1.5 and 3 m/A.

Four of the above meters (2 of
0/5 m/A. and 2 of 0/.5 amp. R.F.)
at special rates.

Four for 21/-

(Post free 22/-.)
0/150 milliamps 616 each
0/1 milliamp 10/- each

@ Flush Mbunting
1" round type meters
External Flange 31" o

5

Fixing hole, 23" diameter :
One-milliamp Meters, scaled 0,100
-—ideal as foundation instruments.
Internal resistance 75 ohms marked
on each meter ... 16/- each

0,1 amp. R.F. -with

self-contained thermo-

couple ... ... 7l6ecach
0720 volts A.C. (moving

iron) .o ... 8léeach
0/I5 volts A.C. (moving

iron) 816 each

POST CUSTOMERS.—Please  add |-
extra on orders (except special 22{- offer
of four specified meters).
WEBB’S RADIO, 14, SOHMO sT,
OXFORD, ST., LONDON, W.l.

Note our SHOP HOURS : 9 a.m. to 5.15 p.m.
Sats. 9 a.m. to | p.m.

Telephone :

GERrard 2089

wWWwWWw.americanradiohistorv.com

STILL MORE BARCAINS

Selected from our wide range.
RELAYS. Siemen’'s High Speed lab., relays
in brass case on ebonite circular base with
contacts, £3 each. G.P.O. Polarized relays
fitted contacts, in brass case with glass
top and terminals, 45/-. Few relays with
coils in good condition but less contacts,
and soiled, 20/-.

SPEED METERS. By AT. Speedometer
Co.. 1,500 r.p.m., 4in. dia., black dial,
white figures and scale, 20i-.

BATTERY SUPERSEDER. 6 vclis D.C.,
input 230 volts 40 m.a. D.C. output, for
Radio receivers, 5tin. x 3lin. x 3lin., ball
bearings, model finish, 55/-.
TELEPHONES. Wall type constructors’
parts, ex-G.P.O., comprising cabinet 8in. x
&in. x 3in., bracket mike, transformer and
condenser, mag. bell, switch-hook and
contacts, hand mag., ringer P.O. type
receiver terminals and connection diagram,
35/ per pair.

MOTORS. D.C. IH12th h.p., 110 volts,
shunt wound, 25/-. A few similar machines,
110v. or 220v. needing repair, (2/6,
carriage H6.

SEND-RECEIVE Hand Coms,
All-metal Field Hand Coms. for
portable or fixed stations. The
famous No. 16 Govt. type, used
in field telephones ; mike and
earplece with damaged finger
switch easily repaired, 5/
(No cords supplied.)
TRANSFORMERS. Auto type, 230/110v.
85 watts 25~, t0) watts 30k, 150 watts
350-, 350 watts 65-. | K.W., £7 10s. Double
transformers 230v./20v. 2 amps.
30/-; 12 v. 3 amps. 32/6. B.T.H. Trans-
former, 200/230{250v., 50 cy. input 2 velts
20 amps. and 75 volts 6 amps. output
with |5 taps, 70/-. Carriage paid England

and Wales.
DYNAMOS. D.C. 12 volts |0 amp.
C.A.V., new condition; shunt wound,

carbon brushes, £4. 50/70 volt D.C» 10
amps., shunt wound, ball bearings 1,000
r.p.m., £14; 30 volts 5 amp., £5 ; 24 volts
40 amps., £10.

LAMPS. Neon lamps miniature, } watt
230 ‘volts, 216 each ; letter plate Neons
E.S. fitting Standard size, 216, postage 9d.
Osglin  Beehive Ncons, 230 volts, 3/,

postage 9d.

&~ MOTORS. Electradix
Micro Motors for Instru-

E |ﬁ. ment work and models
\ 2in. x 1}in., weight only
10 ozs., 12124 volts ; work

from dry cells or A.C. Mains through
transformer, laminated fields, bali bearings,
totally enclosed, small vee pulley, centri-
fugal relay speed governor en shaft remave
able for second shaft drive. Precision made
ex W.D. stock. Worth 45/-. Price 21)- each.
METERS. fronclad A.C. voltmeters,
G.E.C. 4in. switchboard, 0-6) volts, 45/,
Ammaters to match. 0-40 amps., 45k
Frequency meter 40160 cy. Crompton F.G.
Irenclad switchboard. 50 volts 6Lin. x 63in.
x 4in. with lamp on top to illuminate dial,
£5 5s.:; transformer for 230 volts A.C,,
35/- extra. Ammeter to match, 0-50 amps..

A.C.. 751 Voltmeter to match, 0-75
volts A.C., 65/-. D.C. moving coil. Eiliote
voltmeter, 3lin., panel with back con-

nection, 1301260 volts, 30/

PARCELS. 7Ib. useful oddments for the

iunk box. All clean, dismantled from

Government and other surplus apparatus.

718 post free. (No: for Overseas buyers.)
Please include postage for mail orders.

ELECTRADIX RADIOS

214, Queenstown Road, London, S.W.8
Teiephone : MACaulay 2158 ===t



www.americanradiohistory.com

150

PRACTICAL WIRELESS

April, 1948 )

The Radioman’s Shop

for Bargains in ex-Services Electronic Equipment
BRAND NEW DIPOLE AERIAL
Half-wave DIPOLE AERTAL with reflector and crossarm
for approx. 6 metres, either vertical or horizontal mounting
to existing wall brackct or mast. Robust construction. Dipole
t. 3in.  Crossarm 4ft, 114n. Reflector Uit. 7in., with 39ft. of
co axial cable and o- -axial plug. 5
CLYDESDALE'S
P“k“ij” ONLY i cach.
Or packed in a stout wood case
(non-returnable) 28
CO-AXIAL CABLY
Coil (12 vds.) fivst-class co-axial cable, approx. 80 ohms
special price. 7,64, per coil, post free.
BRAND NEW R1224\ RECEIVE
Battery superhet. with 5 valves, 2/VP235 FC2A. HL2. 220PA.
4 Wavebands, 3)-300 metres 19.0-1-0 mes.). R.F. Stage, Muirhead
dials, 2 Outpn s choke capacity and 600 ohms line. In grey
¢, 14,00, lin. > 8lin, with eircuit
AT 120" Volts, GB.' 9 Volts, LT, 2 Volts.

'R ONLY £5/15/0 each.
Circuit and data for R1224A at 1 3d. post paid.
HIGH VOLTAGE CONDENSERS
hdnﬂni!thlg (( amie Hanged Pot Type
750 pf. K.V.D.C. Wkg. 3{in. long. 1}in. dia. max.
750 pf, lw]\ V. D C. Wk ia. max.
D.C. ¥ .max.

Carriage Paid.
Carriage
® cach. Paid.

., at

Carriage Paid.

tin. d
L 2iin. long, 1.n. dia,
Iod. max. 3in. long, 3m dm.
. 2{in. long. 1iin. dia. max.

% ONL 36/- per dozen., Post Paid.
TURULAR W AN CARTON
Papet die 3 V.D.C. Wks., .0 mfd.,

At 6, each or 4 6d. pcr dozen, post free.
1,700s ¢t other capacities availluble. See our lists,
STAI'F 'HAMS™ GM3ASM, GM3BL.

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

CLYDESDALE SUPPLY CO., LTD.

2, Bridge Street, Glasgow, C.5 ‘prone South 270¢19
Visit our branches in Scotland, England and Northern Ireland

.25 mfd., .1 mfd., .01 mfd.

and .001 mfd.

——CLYDESDALE—

Co T e o S S S S ]

“l hear they’re
judging fidelity
by ¢ BAFFLETTE’
standards ”

OT surprising, when its standard is so high ! For
sheer purity of repreduction, there's never been
anything to touch this newest of extension speakers, the

« Baffiette’

Richand Allon

The design is entirely
different—new, modern,
shapely—and makes
*“box "' resonance just
plain old-fashioned !

Regd.
Design
No. 851509

Walnut veneer 4 Gns.
(Mahogany £4.10.0)
Reputable Rctailers have it
RICHARD ALLAN RADIO LTD.,

CALEDONIA ROAD, BATLEY, YORKS.
Tel. : Batley 1123. *Grams : Acoustics, Batley.

ﬁmﬁmﬂm

SSUPERIIET B
(4}

. NICAT RECEI\ § v
R1Z24A. 3 band-. vering 1.0-1 1
Jias Muirhead sl0W motion dial. acrial
trimmer and s tivity control. Circuit
employs R.F. Rqu.l[‘C~ 2v. L.T., 9v.

4.8, and 12~,\' H. Supplied with valves
as follows : 2 type VP23 ard 1 each I‘C"A

HL2 and PM22A Cabinet size. 15in. x 94

e ‘ ‘\ I' 12 v, vibrators, 7 6.
% |type. 230 v. 80 m.a.. 56. ngoothéléw chokes,

CLEARANCE LINES
MENC.—Metway .3 amp. 750
shrouded, mains droppers, 4/3,

Metal rectifiers, smail

ohm,
A.1allory,

i 80 m.a,, tr omcahsed 4/
henries, 8 9.
with feet and epicyclic drive, 8/8.

Hormma 250 v. A.C. input, 9 v. output, 6,6.

m.a. 12
gang .0005 mfd. cordensers.
Trans:

X 8iin. A batterv superhet of the Nighest C\“ Instrument bcrm\dnvers (insul, handle),
order. ALL BRAND NEW IN CRIGINAL \‘ ’ \uesn quality. Gin., 69 doz. Midget vol,
PACKING. ONLY 99 6 (carriage etc . 5 8. !_',..-r-"’f controls, 1 meg., L/S., 30/- doz. = T.R.F.
/\\H RICAN AIR FORRC OMMUNI- Icoils, combined medium and long wave,

CATIONS RECEIVER BC,3481%. A fresh |I _,_,.,-o-""" with reaction winding and circuit, boxed,
purchase of these famous sets. Made to ‘66 pmr

operate from an internal Dynamotor, there
has in the past been some 1pprehenswn
regarding the conv ion to A.C. mains, as
the manufacturer’s wum* has had to be
altered slightly, W have now the correct
power puck which f{it3 into the space
oceaniad by the Dynamotor, and does not
requirs anv other alterations whatsoever.
Our saving on this new purchase enables
us to ofier these at the sime price, £32/10s.

TEST EN!

Hire Purchase.

Terms.
SPEAKERS.—For

Goodman 12in.

STRUMIINTS,—The entire range
of Tavlor instruments now available on
S.A.E. for Catalogue and

“OHI-FL
double cone.
Wharfdale 12in., £6 1
stock from 2lin. to 15in.

R.I' RECEIVER KITS. LONG AND
\ll l)ll M AWVAVES,—200- 250 v, A.C./D.C.
3 valves and rectifier. Complete in every
detail and including 5in. P.M. speaker,
Weymouth coils, drilled chassis. and hand-
|some polished wood (walnut) cabinet 12} x

" 7 x 6lins. Drice, including detailed wiring
entlh usmsts [d|agmma postage and pachmg and P.T,
16s. Nothing else to

!
All makes m £85

PERIET KITS, l(h\(- ‘& ME DIUNM

but CONVERTED TO OPERATE ON A.C. WAV 200-250 v. A.C./D.C. 4 valves and
MAINS, or in original form at £3810/s.| PICK-UPS.—The famons Connoisseur 'rectifi Including cabinet as above. drilled
Fuller details mnphod on request. ALIL Lightweight, complete with transfornier, inium chassis. and absolutely every-
BRAND NEW IN ORIGINAL CARTONS £4 45, 7d. Rothermel szo crystal. thing required to last nut. Price, including
(zarriage costs, cte., 10, New model U48 £1 14s. |detailed  wiring diagram. postage and

\l)&l\‘?'l RANSFO

. 'T1154 'l'lt.\,\'s\l]'l"l"iil{ XIirs
ompiete M.O. and P.A, units (the
“ Righi-hard > and ** Left-hand ” panels) of
the T1154. Circult details suprlied, enabling
tha vialve section to be added to complete

SAPPINIRE N

RMEN
C.T. 5v. 2a. 70 mja..
4v. 3a. C.T.'4v. 2a. 70 m/a.; 25/

DLES
1

p'lckm,, and P.T., £10 1s. 10d. Lther kit
supphcd less CabmeL if required.
DIAL AND DRIVES.—Complete with
attractive full-vision, 3 colour, fully station-
named, 3 wave dial in ivorine, handsome

250-0-2566.3v.
25’ s 230-0-250

— Rothernel

thc Transmitter covering 10.0-5.5 mes.| Straight, 12/-. Trailer, Ministyle, |bronze escutcheon, 8 x 53ins.approx..pointer,
5.5-30 me s, and 500-200 ke/s  BRAND! 16/~ Sapphox Straight. Trallcx and |glass, and S.M. drive. 11/,

NEW IN ORIGINAL M\NLFAUI‘URLRS’ Ministyle, 14/~ LINE CORD.—3 way, .2 amp. 90-100
CARTONS. ONLY (carriage 6,8) or ichms per ft., 8, per I'L 3 way, .3 amp.

49,
either unit at 24.6 (carriaze 3,6).

STROBOSCOPES, —Smf’lc speed, 7'} r.p.an. (;
50 cycle, Gd. each, 8id. post free. VoL

0 ohms per ft.. 7d.

) - UM ONTIROTS. 5,000, 10,000,
ALK I0-VALVE TN RX ONITS. A
compléte unit used by the R.A.F. in con-| SOLON SOLDER  IRONS.—Shopsoiled, 309000 L eaand |t R GHIH,
junction with Radar. Oberates hetween| but new and unused, 65w. 200-220v. : M PR R AL values, 56,
155-185 me/s.  Complete with 10 valves ;| 65w. 230-250v.. Straight bit, 14 8 : Pencil 1";,6‘ ‘Goodman's. 8i —w())t?u tra.lnr:]sformer

2 Type RK21, 1 Type EF30. t Type SP41. and
3'Type DI. Containsa host of gear. mcludma

bit, 15/6. State voltage when oxdumv

8in
"6/6 Rola 10in., L/T..

Under 20/~ C.W.0. only ; C.0.D. or C.W.0. — [y

)0 watts rotaxvv ‘C’PQHchlmel 24v. input,| over 20/-, When 01‘derm7 C.W.0. please 5} \zmq 3\,9 1611%?(‘;1 xem?.lll;mi;msuml 1033\;
480v. %ur.put z?lgfé JQSSAS«‘Srrr:oargcflsettsc .8/-)| allow sufficient for packmv and postage. 2 .56 16 x8x2iins., 66 ; stxznnw
L se. . 20 x 8'x 24ins.. 8/ >
U.E.}. CORP., THE RADIO CORNER MODERN ELECTRICS LTD. RMS_CW.0. b C.O.D. over il
138, GRAY'S \“\ lf(}\l) LONDON,{ 164 Charing Cross Road, London W.C.2 ‘qPogt;}geﬁextra . Trade supplied. Lists 2!d.

. \ - oy 4 all enquiries.
CPhone @ Terminus 7957) Tel: TEMple Bar 7587 - POWELL, Lidget ilill, Pudscey, Leeds.
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Frame Aerials and DJF

Anteresting Details of the Directional Type of Aerial.

1 are liable to forget in these days of multi-
W valve receivers, rogular  transatlantic
communication, television, ete.. that some

of the very earlicst experiments ever carried out
in radio were conducted by Hertz in 1888, using a
wavelength of two-thirds of a metre, or, if you like,
450 megacycles ! )

|

Fig. 1.—A typical frame aerial and the field plotted
round it.

One of his famous experiments was to show that,
when a loop of wire with a spark gap fitted to the
open ends was placed in certain positions with
respect to a source of radiated wireless waves, a
spark would pass across the gap, but if the loop were
orientated, and with the distance from the radiating
source still maintained, a spark would no longer
be produced. Here then was one of the first
experiments in direction finding. for it is upon this
property that all loop direction finding is based.

Fig. 1 shows a typical frame aerial and it is
asstined that the frame is so small in comparison
with the wavelength that the flux in the neighbour-
hood of the frane may be taken as uniform, It
will be scen that the maximum number of lines are
linked with the frame when it is pointing in the
direction of travel of the wave. Also that when it
is rotated so as to be broadside on to the direction
of travel, no lines are linked and therefore no signals
received,
positions can be found by taking successive move-

The conditions existing at intermediate -

By E. J. HARTLEY (G2FBI)

ments of the frame in a uniform magnetic field
and by counting the number of hues linked.  From

_the diagram. in position a a'. there are no lines

linked : at b bl thero are 10: at ¢ ¢! there are
18 : and 20 at « d'. after which the linkage begins
to fall off. There are 18 lines at e e', 10 at f f!
and none when the frame reaches a' a.  The growth

Distorted
Minima

Fig. 2.—A figure eight
Polar diagram, showing
the ‘normal distortion
which 15 experienced.
Compare this with the
Polar diagram in Fig. 1.

in linkage and hence the induced ean.f. now recom--
mences reaching a maximum at d' d and falling to
zero again at a a', having taken the frame through
one comnplete revolution. It is important to notice
that although the same number ot lines are linked
at f f! as b b', the lines do not pass through the
frame in the same direction. The e.m.fs. induced
will be in opposite directions round the frame.
The results can be plotted as shown and when this
is done, the points will be found to lie_on the cir-
cumference of two civeles. gne which is of positive
linkage value and one of negative linkage valuc,
The diagram is the well-known figure eight and is
characteristic of the simple frame aerial when the
dimensions of the frame are small compared to the
wavelength. This figure eight diagram is vory
largely used for direction finding and two methods
are open to use. one using the frame when loudest
signals are an indication of direction, the other when

the minitnurn  signal is received. Glancing at
Fig. 1 the loudest signal position will he wvery

“flat 7 as far as the true direction is concerned.
The other method using the wninimum signal position
produces a far “ sharper ” indication of the true
direction since a small change of angle brings about
a’ largo change of signal strength. For this reason
it is common practice to use the minimum signal
position with the pointer and scale of the frame
suitably arranged.

Not a Solution

From the theoretical polar diazram one would
surmise that the frame aerial principle is a completo
solution of the problem of direction finding, but a
number of serious defects are discovered when
such an aerial is used in practice. The most,
common of thess is the distortion of the normal
figure eight diagram in the manner shown in Fig. 2.
This distortion is characteristic of the frame aerial
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and applies to all types of loop DI systema.
Thixs distortion is due to many causes, the chief ones
being :

(1) The tendency of the acrial to oscillate direct
to ground through the capacity of the receiver.
Thix is known as acrial effect or vertical.

(2) Direct reception of signals by the receiver
cireuits.  This s known as pick-up.

(3) Due to misphased re-radiation from nearby
conductors in the vieinity of the loop. This is
known ax quadratire effect and is not actually a
defect of the loop but has to be considered when
correcting for the loop,

Re-radiation  or quadrature effect is most
promiuent when the frame is used ncar metalwork
whiah itself is energised by the electro-magnotic
field. The solution consists of finding a site for
the frame where the quadrature field is small and
then neutralizing the remainder by the introduction
of an c.m.f. from an auxiliary acrial.

Phantom Loop

When a soleuoid frame is placed in the minimum
reception position the vertical sides of the suecessive
turns are spaced in the direction of propagation
of the waves and will have canfs. of varying

/

—_—

| .
L s
A Led | AT

i . o
e =-,‘"~".7//,;->,Q°:ﬁ§=\z‘?:=a:7//f )
: (a)

(b) (©).

Fig. 3.—Three wethods of correcting a circuit 1o avoid what is known as the  vertical effect.”

(1) Displacement currents® duc to the capacity
of the solenoid form of loop.

Vertical has been seen to be due to the unbalanced
capacity to carth of the receiver. A possible method
of correctiug this is shown in Fig. 3a by connecting
a small condenser from grid of the first valve to
carth, which is equivalent to putting a condenser
in parallel with 8. This is adjusted until the total
value of § and the extra condenser is equal to ('
When there can be no potential induced across Cf
except due ty the loop, because the two parallel
paths have equal impedance. Fig. 3h shows a
practical arrangement using a differential condenser.
Tit certain cases better results are obtained by
conncecting the imoving vane to an open aerial.
Still another method is to conncet an carth to the
mid point of the frame, as shown in ¥ig. 3c.  This
is very effective and performs a double funection
of a fine adjustment on capacity balance and also
of a quadrature etfect zero eleaner.

The oscillatory eircuits of any receiver consist of
inductances and condensers which can be con-
sidered to be tiny acrials and will receive signals
weakly, this reception will be independent of the
frame. The figure eight diagram will be modified
according to the strength of the received signals
on the components and connecting wires. In the
case of a very =mall loop, the pick-up by the com-
ponents may be large compared with that from the
frame and large distortions will result. This effect
can he minimised by sereening the coils, leads from
the frame and, if necessary, the whole receiver.

intensities induced in them. Between each turn
there ix also a capacity and so a phantom loop is
formed which has its plane at right angles to the
plane of the actual frame aerial. ~Therefore, when
the frame is set for minimum reception this phantom
loop is in a maximum reeeption position. This
effect can be minimised by-using a panecake form of
coil but the capacity to earth may be greater.
Multi-turn frames are sometimes constructed with
a combination of hox and pancake design.

The effective height of a frame acrial represents
the factor which, when multiplied by the field
strength in micro-volts per metre, gives a measure
of the e.m.f, generated in the loop in micro-volts.

B
h

-metres

It is given by :

Where . =muuher of turns.
.1 =area of each twin in square metres.
A=wavelength in metres.
In passing it will be noticed that by removing the
horizontal top of a single turn-loop we have the
familiar Adcock U aerial with unscreened
lower section and this reduces the effective height
by 60 per cent. of the value given above.

(To be continued)

NEWNES SHORT-WAVE MANUAL |
6/-, or 6/6 by post from '
i

GEORGE NEVNES, LTD. Tower
House, Southampton St., London, W.C.2
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New Form of Tuning Dial

"T"HE tuning dial on a medium
and long waveband superhet
was moditied to take the forn of
a map of Europe. Dots. repre-
seuting the stations tuned to,
lighting up in the approximmate
geographically correct position.

dodge wki
Why not p:

gﬁﬂé.

Newnes, Ltd..
Street,

The sketch gives the general

form of the device. Mark envelopes

The map of Euwrope was drawn
on thin white card about Tin.
frame of
A rotating
soldered  to

square amd held by a
aluminium as shown.
brass

disc  of thin

A novel and serviceable
tuning dial ewith illumin-
ated  station  position
identification.

a boss with a grub screw was mounted on the
tuning condenscr spindle close up to the map.

The back of the disc is illuminated brightly by
four dial lamps shining on the white-painted
surface of the frame.

The centre of the spindle must be opposite a
portion of the map where there are no stations,
such as the Ilnglish Channel.

Sinall holes are punched in the map (about the
size of a pin head). where stations occur. care being
taken if two stations are punched at the same
radius marked from the centre of the dial, for the
station way light up twice in some circiunstances.
The names of the stations should be printed near
the holes.

The stations should then be accurately tuned in,
one by one, and the hole corresponding to cach
station marked through on to the brass disc, after
which the disc may be drilled or punched.

If the spindle is allowerd to project through the
dial, the usual double ended pointer may be mnounted
thereon and a wavelength scale printed around the
edge of the map.

Tt is advisable not to be too ambitious and to
keep the numnber of stations marked on the map
down to about twenty well-received ones.

Iinally, the map may be coloured as desired and

S A - D ) () (| ) S | | D -

Practical Hints |

! THAT DODGE OF YOURS!

Every Reader of * PRACTICAL WIRE-
LESS ?’ must bave origmated some litile

wonld interest other readers.
s it on to us ?
zuinea for every hint poblished on this
Turn that idea of yours to acconnt
y sending it in to us addressed fo the
Editor. ' PRACTICAL WIRELESS," George
Tower House, Southampion
Strand. W.C.2.
and address or every item.
that every motion semt in must be original.
** Practical Hinls.”

SPECIAL NOTICE

Al hints mnst pe accompanied by the
ronpon eut from page ili of cover. i

L |4 G SO ) S | - e e

also the bulbs may be lacquerecd
so that the dots show up in
colour. — H. J. R. Towxsexo
(Newport, Mon.}.

We pay balf-a-

r—

A Milliamp Meter

NYONE with the average tool
kit will find it quite casy
to make the milliamp meter
described herc., All one needs is
a picce of wood or chonite for the
haseboard, two terminals, some
resistance wire of a gauge suitable
for the strength of current with
which the meter is intended to be
used. a balance wheel and an old ¢lock and some
patience. The sketches explain- themselves.
Measurements are not given because all measure-
ments depend on the size of the bhalance wheel.
The resistance wire is soldered to the two terminals
as well as at the junction at Figs. 1 and 5.

Pul ycor name
Please note

. E— =
W 1 Solder Y 5;1 }\ g ‘H
b . h N

: - \“‘\,...\m.I,.nl“,,,“”/ Uy

/ \ a i, $ \
6 NI §\

/ 3 } \\ IS
NI

Vol
IR '\\K
i L, “‘

> L) :
301%12/-‘&

S

e -

05 i i

P dded
 oan. s -

v

5 - Wire Nails

6 - Terminals

! - 40 Gauge Resistance
Wa < -
2 - Fine Sitk Thread
3~ Fine Spring
4. - Clock Balance Wheel
\

7~ Brass Retaining Clip
8- Wire Pointer

Making an efficient meter

With a main length of resistance wire of No. 40
gauge between terminals it is surprising what a
wide swing of the pointer can be obtuined using
a practically worn ont single cell battery two years
old.

The pointer is a piece of No. 18 gauge wire. Tt
is advisable to have the pointer as long as possible
where fine readings of small eurrents is desired.—
T. Axpriews (Old Trafford).

www americanradiohistorv com


www.americanradiohistory.com

|

D ) i ) ) ) ) T S ) ) e -t K

Y 1t ) | 1 | ) D)} | - -

154

PRACTICAL WIRELESS

April, 1948

PO () S| ) () SR ) M- (1 W (DD | SR | } SN {1 G 1) D ) MM 1D } D } (] G- | S (T ) CH{ | D} (| G (| S () G (D { | ] G- <D |- | |-AIRD (|- | () ]

S the oircuit in Fig. 1 shows, this receiver
is guite straightforward and no difficulty
should arise in any stage of the wiring.

Switching is provided to select either of the four
wavebands.  This i= more convenient than plug-in
coils and makes the reeeiver more compact. beecause
the extra loose coils which” would otherwise be
necessary do not require keeping nearby.

The receiver is designed for short-wave reception,
but long- and medium-wave coils may be added.
If this is done, the low maximum capacity of the
tuning condenser will curtail the wave-range,
although a wuscful band-width can be covered
and the scope of the receiver thereby increased.

To simplify switching the R.F. stage is untuned.
It provides some amplification and removes hand-
capacity and tuning-drift introduced vic the aerial
system. There are only four bhattery connections,
bias being obtained automatically from the voltage
drop across a resistor. The output valve is resis-
tance-capacity coupled. 'tThis gives complete stabi-
lity and ample volume for headphone reception.
Satisfuctory speaker reproduction will be obtained
from. the more powerful stations. including U.S.A.
transmitters when cenditions are good.

The Chassis Layout
None of the components is critical and they may
be obtained from advertisers whose announcements

appear in these pages. The switeh is a 2-pole
f-way component, two sets of contacts being
ignored unless additional ranges are added. The

two high-frequency  chokes @houl(l be of good
quality or some slight loss of 'volume will arise.

-~ T0 LT+

Battery /
Leads

B derial

g Earth

A Four-ra

A Short-wave Receiver Covering a Wide Banc

The chassis may
Jin.

by 5in. by 2in. deep.

thick - wood for the side runners.

be made from plywood, with
It is %in.
Threo holes for the valve- .

Y

Long & Medium Wave,
H_/:: Choke

S.w
HFE Choke

Y
RF, [ ~o00r
—a
o
| 4.

) LI ngetband
g witch
000/ / >

MF

25}
M
*/

I
ELarth 1 i

Line

Long And Medium Wave
H.F Cheke

*Q00/6 uF
Tuning Condenser

Fig.

2.— Above-chassis wiring details.

A

Y
Tuning Reaction
Windings Windings
Fig. 1.—Theoretical circu

holders should be drilled near
the rcar, as shown in Fig. 2
The holders may be fixed to
either the top or bottom of
the chassis. Low-loss holders
are used in the R.¥. and

~ detector positions.

When wiring, there are only

three leads to take through R
thoe chassis. One goes from the .
H.¥. choke to H.T.4. Two

go from the tuning condenser,

.. R () ) D D (| S} | ORI ORI (-4

LIST OF Cq

.00015 or .00016 uF tuning con- ‘
denser with reduction drive.

0002 uF reactlon condenser withy,
knob.

Resistors : 500-750 ohm ; 5,000
and 50,000 ohm ; two .5
megohm grid leaks ; one 3..
megohm leak.

Condensers : .005 uF.; .02 uF. ; 5:
.0002 uF.; .1 uF.; 25 uF.”
25-volt workm° biasing con-.
denser. Two .0001 iF, pre-set
condensers. s rby

ramm

" —

o i )1 D 1) ) 1T | 1D (MDD DT D)< - ) S | | MR o ) TR () D ()< -1 D | Q) ) T} D ()< (B4
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nge Three
Without Coil Changing By F. G. RAYER

the moving plates Leing connected to the carth

i return line and fixed plates to the switch and
5 grid condenser. The  tuning  condenser anid
b HT+1
‘ l HT+2
+
Speaker
or Phones
s
LFE
HT ~
90016 pF
Tuning
Cond'sr
N Lr-
3 ——
s0002uF
Reactrion 3
Cond'sr LT+

On-0ff
Switch

f the Four-range Three.

Speaker
~ Or Phones +

reduction drive are supported
on a component mounting
bracket.

As shown in Fig. 2, the
0001 £F pre-set coupling the
R.F. stage to the detcctor is
suspended  in  the wiring
directly between the R.I.
valve cap (anode) and fixed
plates of the tuning condenser.
The 8.W. choke is connected
from the valve cap, and this

() D | P |} ) () - ) (|- | )-'

ONENTS

J0 4-pin valveholders.  One
#5-pin ditto.

W. choke. Long- and medium-
~wave choke.

rpole 6-way rotary switch with
knob.

tand-off insulator ; on-off switch,
retc.

choke should not rest too near the metaliised
covering of the valve.

Sub-chassis Components and Wiring

Fig. 3 illustrates the position of all the parts
below “the chassis.  If good reception on 9 to 10
metres is desired care should be taken to keep the
gridd and apode leads of the detector S(including
those from the switch to the coils) as direct us
possible.  On wavelengths near 20 metres a little
extra length in the leads is of less importance, so
it is best to wire the smallest short-wave coil first
(eoil 1), following by coil 2 and so on.

The junction of the 25 uF condenser, bias resistor
and .5 megohin grid leak is supported by a tag
screwed to the side runner of the chassis. A
=erew may also be used to secure the junction
of the 5,000 and 50,000 ohm resistors with the
02 4k condenser.

Battery leads are taken out through a hole in the
rear runner of the chassis. As shown in Fig. 2,
the on-off switeh is connected in the L.T.4- lead
so that it can be mounted on the side of tho cabinet.

A stand-off insulator is used for the aerial connoec-
tion.  Earth and speaker connections may be
taken to terminals mounted directly on the back
runner, which may be of plvwood or ebonite.

Switch Wiring

The switch connections cannot be shown in full
i Fig. 3, but Fig. 4 shows them, and they are
very straightforward. An  examination of the
switeh, or test with a meter or battery and hulb,
will show which of the outside contacts are con.
nected in various switch positions, The coils
are then wired to the switch so that at each switeh

LT+ Aerial
HT.+2  Via HT+1  Earth &
Switch

-l |
000F  MF
Preset |

§ '1 (To Tuning
\ —© Condenser
Lo
i 7
70 Juning Coil2 N

Cond'sr

b —

alves': 210VPT (or similar type

for R.F.) ; HL2 (or similar type
for detector) ; 220HPT (or
similar type for output).

oils : Wearite, etc. (sce text).

) S () U ) AT D (< 1 ) ().

s .

r el N
~00025F E@U 7o Reaction ——t';l..ﬁ)i Waveband
Reaction Windings (& Switch

_-—'.I—/.(

See Fig.4)

Fig. 3.—Below-chassis wiring details.

1o )-qmm ) (A () () (S () PO ) D (1 N TR () I D 1 | D 1 D) G ) 1 I (R (S () ) <t (€

www americanradiohistorv. com

O ) 1 A | 5 4 (1 RN - A || M - -} € | P> 1 1o

r—

s 1 o [ - .


www.americanradiohistory.com

156

PRACTICAL WIRELESS

égril, 1948

position the grid and reaction windings of one of

the coils are connected. Fig. 4 makes this clear.
All the earthi ends of the grid windings ave

returned to the L.T.— line, and short connec-

To Detector .
Anode

Coil | ~t—

Coil 4 Grid Winding
Coil 3 Grid Winding

Long- and medium-wave coils may be mounted
in the space to the-right of the tuning condenser,
if desired. They should be connected to the spare
contacts on the switch. e
Operational Notes

The setting of the .0001 uF¥
pre-sct condenser on the top of
the chassis will to some extent
govern the ease with which the
detector oscillates. -~ For average

N . g .
To Coil 2 ‘.5 5—1—-—-» Coil 2 Grid Winding results a mid-way position 13
Reaction J L generally  suitable. Opening
Windings | Coil 3 4 - Coil | Grid Winding this condenser will reduce
Coil 4 4 \'olum'e. slightly and increase

7o Grid Condenser And Fixed Scl,(‘f't""ty' .
' [he pre-set under the chasgis

Fig. 4.—Details of connections to the switch.

{ions are nedessary with the coils whicli will operate
at the higher frequencies. The same applies to
the reaction windings, returned to the tixed plates
of the reaction condenser.

The Tuning Coils

Suitable small tuning coils may be obtained
ready made. For the higher wave ranges iron-
cored coils can be used. 1f coils are to be made,
the connections are shown in Fig. 5. .

The smallest coil, for tuning the 10-metre band,
can be made from six turns of 20 s.w.g. tinned-
copper wire wound on a former §in. in diameter.
Tor reaction five turns will be necessarv.  Ten
tums of 20 s.w.g. wire on a in. diameter former
can be used for coil 2, with eight turns for reaction.
Fighteen turns of 22 =.w.g. wire can be used for
coil 3, with 12 turns for reaction. Thirty turns of 24
s.w.g. wire on a Jjin. former will be required to
tune the S0-metre band.

L———> pistes OF Tuning Condenser

should also be set to abont half
capacitance. unless the aerial is
very short, when it may be elosed
up. - For a long aerial a lower capacitance is
recommended. 1f the receiver is to be used for
long- and medium-wave reception, this condenser

To Switch (Section A)

Grid t
Winding —>
7o LT~ Line g
e
Reaction |~ 70 Reaction Condenser

Winding —» e

= o Swi e
B --'-E""——n- > Switeh (Section 8)

Fig. 5.—Coil winding and connection details.

should not be set at too low a value, or volume
will fall.

LOAD CORRECTED OUTPUT METER
(conclude:l Jrom page 148)

the output stage is switched on or warmed up to
operating temperature may result in surges which
could damage the rectifier. ;

When the output meter is used with push-pull
stages it must be connected across the whole
transformer primary as shown in Fig. 4.

If a true reading of output power is recuiredd
the stage should be fed from an awdio oscillator.
A programme signal or, in the case of an amplifier,
recorded music. gives wide swings of output and
no useful teading will be obtained (unless transient
performance, etc., is under survey).

“Table 1.

Conversion Chart Figures for 5 and 25 watt ranges.

Mefer Reading Power, Power, 25

m/A's. Watts Range. Watts Range.
0.1 m/A. 0.03 watt. 0.25 watt.
0.14 . 0.1 00 0.5 0
.17 .. 0.15 0.5 .,
0.2 . 0.2 v 1 '’
0.28 . 0.4 ye 2 .
0.35 ., 0.6 o0 3 »
0.4 ’ 0.8 " 4 s
0.45 ., 1 , 5 .
0.49 . 1.2 ys 6 .
0.53 - . 1.4 00 7 00
0.56 1.6 . 8 .

Table 1 (continued)
0.6 m/A. 1.8 watt. 9 watt.
0.63 2 . 10 "
0.66 ,, 2.2, 11 .,
0.69 2.4, 12 N
0.72 . 2.6 13 .
0.7 ,, 2.8 v 14 "
0.77 3 ’e 15 -
0.8 . 3.9, 16 "
0.82 ye 3.4 . 17 b0
0.85 3.6 v 18 v
0.87  u° 3.8 ’s 19 -
0.89 .. 4 . 20 v
0.92 4.2 ’e 21 o
0.9, 4.4 22 I
0.96  ,, 4.6 23 N
0.98 ,, 4.8 v 24 v
1 " 5 » 25 ye

Table 2.
m/A’s. and Watts to Decibels.
Watts m/A's. scale

) reading.
-6 0.25 watt 0.1 m/A. -
— 3 0.5 ., 0.1+ ,,
0 1 . 0.2,
“+ 3 2 o 0.28 ,.
+ 6 4 » 0.4
+ 9 8 . 0.56 ,,
+12 16 o0 0.8
+14 25 » 1 ’

’
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PRACTICAL WIRELESS

Practical Television Construction—3

In This Concluding !nstalment the Quesfion of the Layout is Consicered
By W. J. DELANEY (GzFMY)

O far we have covered the main foatures of the
S principles of the practical television receiver,
and all that now remains is to decide unon
what style the finished =et is to he built. Although
the type of circuit will play a part in this final
consideration, it is not an important one, and,
generally speaking, practically any of the madem
types of circuit can be accommodated in any dosired
form, of Jayout. Probably the only main con-
sideration in deciding upon a layout is the question
of accessibility,  After being  construeted  the
receiver has to he set up. hy which is meant that
the fime bases must ho adjusted o give the clesired
type of output, and tﬂgror-oi\'er(s) must beaceurately
lined up. Together with this mai question s
that of daily adjustment, op. to put these two points
into one phrase. one might =ay that the lavout
must be arranced to have manual and pre-set
controls,
.

Screening

The only other point. of importance in decviding
upon the lavout is that of screening. It has
alrcady been pointed out that interaction hetween
the line and frane time hases cannot he permitted,
Similarly, on the receiver side it is imperative to
keep vision and sound signals in their respective
channels.  So far ag the latter puint is concerned,
much may be done with circunit design, and screening
is not quite so important as it is with the time bases,
where cireuit filters are not easily arranged, The
next point is that of housing the complete equipmoent,
There are no ready-made cabinets available to the
home constructor, and the total fayout of a modern
television receiver (including the power pack(s)
and loudspeaker) takes up quite a bit of space, so
that the cabinet will be on the large side.  As the
question of accessibility of " cortain controls s
bound up with eabinet design, our task is simplified,
Kxperience with a home-built receiver has shown
that although certain controls may he put at the
back of the set. as they are theoretically only needed
for the initial setting up, ageing of valves, resistors
uand other components call for their
adjustment at somewhut frequent.
intervals, Like many wireless
receivers, however, slight deteriora-
tion from week to week is not
noticed. and it is only by comparison
or re-adjustment that one realisex
that there has been a falling-off
in résults.  To avoid removing the
hack of a cabinet or the nse of a
mirror when making adjustments,
therefore, it is recommended that
ALL controls be on the front of
the chassis. To avoid an unsightly
appearance in the finished receiver,
however. it is possible to hide these which
come under the heading of pre-sets, and in the
experimental model which has been bl only

/nter-connecting
Flug & Socker

two controls are visible on the cabinet front.,
Controls and Layout

Among the pre-set type of control are all the
time-hase adjustments. all the radio cirenit 1rinmers
and, in most Jurts of the reception area. the
sensitivity or  contrast ” control. It has been
foumd that once this has heen adjusted for the
particular acrial system in use, and local reception
conditions, there is no need to touch it unless =ome
change in these conditions takes place. Tt will
thus be scen that the only panel controls are those
associated with the C.R. tdbe itsell, and are the
bias or *brilliancy 7 control and  that vwhich
adjusts the focus.  There is no means of mounting
these on the tube so that they ave in offect T Hoating.™
which is all to the good, as they may then he put
at any convenient place on the cabinet front,
In general the lengths of the leads to these fwo
controls are not eritical and they may be up to
three feet long. wlhilst those feeding the tube hase
nay also he up to that length provided they are
of suitable size where current is passed. and, in
the case of the ILH.T. lead, are of adequate
insulation, A length  of ‘standard  car ignition
cable is ideal, and may he bonnd up with the rest,
of the leads without risk of breakdown. It will
thercfore be scen that the final layout resolves
itself to a C.R. tube assemnbly which may he mounted
at a suitable height in the cabinet (or if sfficient
height is not forthcoming, at an angle to make
viewing comfortable) and below that the roest
of the equipment, setting it back from the cabinet
front and providing on the cabinet front a hinged
or casily removable flap which conceals all of the
controls.  The two tube controls ahove referrod
to may then be placed either onc on eacl side
of the tube mask, or below it as individual tastes
dictate.  The tube should he mounted in o wooden
cradle, using for the front one of the special rubber
masks as supplied by Messrs, Long & Hambly, the
front of the mask being covered ‘with a shect of
plate glass, at the corners of which suitable clamps

\& _J'A\\ Hy \\\

i
2
Mg

A suggested

scheme for burlding

tinie-base chassts either- as single
wnts or a combined unit.

-Consrots
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may be mounted to hold the tube rigid and safe
from damage.

Chassis Arrangements

The two time bases may be built on standard
roceiver chassis which can afterwards be placed
side by side with a vertical screen between them,
as shown on p.137, or on a single large chassis with
a vertival screen running along the top and on the
underside to separate the two sections. The advan-
tage of the latter arrangement is the saving of
inter-connecting plugs and sockets, and the disad-
vantage is that of making separate modifications
to either base. An exactly similar state of affairs
*exists with regard to the receivers, although again
the vision section being so critical and so adaptakle
for experimental schemes that it is preferable to have

it ‘as a self-contained unit. Thus the final assembly
will consist. of eitlfer four chassis, arranged side by
side with vertical screens separating them, or two
doublé-bank chassis, a power pack or double paclk
if it is decided to keep vision and suimd separate,
a loudspealser unit. and a C.R. tube unit, Such an
arrangement is ideal for laying out on the test
bench for test and initial setting up. is easily
arranged in a normal type of console cabinet, and
may casily be moditied at any future date should
changes in the trausmission systein call for it.

All that remains is to decide what circuits to
adopt for the time base. There are the two main
alternatives already mentioned. i.c., gas-discharge
or hard-valve circuits, and there are so many
schemes that constructors will no doubt have their
own ideas as to what is most suitable.

PV N

Home-made Pick-up

Constructional Details of an Effic
By R

HE gramophone pick-up ahout to be described

I was constructed with simple materials from a
radio spares box. Whilst results equal to
commercial instruments were not anticipated or
obtained, this little pick-up gave a

ient Instrument with Carrier Arm
L G '

full dimensions of the latter being
given. Fig.1 gives full dimensions of the pick-up
parts as made by the author. Sketch No. 1 in Fig.
2 shows how the Eclipse magnet and two keepers

the simple arm,

very good performance indeed and 96" RAD. 3.1 4 BA.CLEARANCE ” "
too;é gut alfew hours to cvonstruct, 1 RAR "My “woLe S Ve raD.
with the added thrill of something T o %
home-made that works really well. | Yo"
As will be seen from the illustra- o
tions the instrum.ent- was built around 1% ],,_'5/,6"__,,
that excellent little Eclipse poclet g n.n g5 -BEND )
magnet, now readily obtainable from _r‘ . “|h s uP T_[ ¢'.¢' B)
most ironmongers or electrical sup- 77| ¢l 8 el N RV
pliers.  This magnet, although so ‘ uw 4 L—l
small in size, retails at 2s. and is t | f\ - SPACER PLATE
exceadingly powerful, and is supplied %% N ‘he BAKELITE OR PERSPEX.
as usual with a short, soft iron bar } e POSITION ‘ 5z e
““Leeper.” 1t was noticed that two S e | 1’8’::1:_ /B—ki,"
of these keepers could be utiliséd as  BRASS BASE PLATE TOP COVER [l el °

extension pole pieces between which
an armature might be arranged to
produce a pick-up.

Tull details are given in the draw-
ings of both construction of the parts
and assembly of the pick-up head.
and the simple swivel arm for using
the pick-up with any normal  9in.
turntable. ’

Cenera! Design o
The pick-up head itself is electro-

magneticin nature and consists merely i f
of a small armature wound with two 174
Javers of fine-gauge enamelled wire.

This armature floats between the ——_
extended poles of the Eclipse magnet. H'::LDE&;?DLE

The separate parts and their
assembly as a whole are shown in
Fig. 2, the several parts being further
numbered 1 to 8 for easy reference.

Fig. 3 shows the pick-up monnted on

MADE FROM

www.americanra

FOR MAGNET ASSEMBLY.

BATTERY PLUG,

BAKELITE OR

PLASTIC SHEET a/il @D

" TOP RUBBER [ TS
@ DAMPING BLOCKS “Boia.c/sk] S %a’t’v%
l /f'/ K BRASS END PLATE
8 THI
Sy TOP END OF COIL TUBE IS
| FLATTENED,AFTER INSERTION
OF SOFT IRON
CORE WIRES.
- SOFT
1RON
WIRES

“1RACING PAPER
BETWEEN LAYERS

SHANK OF NEEDLE
HOLDER 15 SILVER
SOLDERED 70 COIL
TUBE, AFTER
INSERTING THRO.
RUBBER BUFFER,

Vg’ DiA: :
THE COIL TUBE,
SHOWING METHOD
OF WINDING THE
RASS FOIL ON
o METAL ROD.  SUSEER

END.
PLATE

BUFFER AND END PLATE.
FOR 5« SPACING COLLAR FOR
< 8A. @I/Is FIXING SET SCREW. <o

Fig. 1.—Main features of the pick-up.
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are arranged to give two extended poles approxi-
mately 7-8in. long.  These keepers might, of course,
have been substituted by short lengths of mild
steel bar material of suitable cross.section.  As it
was not found possible to arange for any fixing
serew holes  without resulting in’ injury to the
magnet a bottom supporting base and top spacing
plate were made to keep the magnet assembly
perfectly rigid. This was found VTV 11ecesfary, as
the magnet is a very powerful one and the extension
pole pieces naturally fend to come together if
suitable support is not provided.,

The base plate (Sketeh 2) was marde firom fairly
stout gnuge sheet brass (non-magnetic)  and was
arranged with two side picees, bent up, to act as
outer supportz for the pole pieces. Also, a small
lug was bent up at the back.  This was to keep the
magnet itself positioned, hut it was found that when
the -whole aszembly was clamped together by the
fixing sct-screw the magnet was quite firm and the
lug was really unnecessary.

The side supports were arranged {o be short by
iin. at the front to allow for the armature end-plate.

The Armature

The two Leepers were next placed against the
side piccess and two short lengths of 16
=w.g. tinned copper  wire were placed
against the inside bottom faces of the
keepers and soldered to the haso nlate.

These space the keepers at the hotton.
It was found that with the Leepers
assembled on the magnet (as shown in
Sketeh I, Vig. 2) the distance hetween
faces of side supports required was ?in.
mside, and the pieces were bent up to give
this required measurement,

A clearance hole for the 4 B.A. set-
serew  was - drilled' Jin. from  the top
circumference of the base plate, and the

plate were made to coincide with this,

The several parts made for the armature
are shown in Sketch No. 3, whilst thesoe
parts are shown asseinbled, complete with
the wifiding. in Sketch No. 4.

TOP PLASTIC
S
similar holes in hoth t ‘er and spacing NG TAGS
h »oth top cover and spacin; AND HOLES Po
COIL WIRES.

WINDING

The coil tube, or eylinder, was next constiructed.
This consisted of a lin, wide =trip of the thinnest
brass foil obtainable, the foil used being not much
thicker than ordinary writing paper. A rod. of
similar diameter to the shank of the needle-holder.
was chosen and the foil wrapped around it until o
tube lin. long by not more than 3in. external
diameter was obtained.  The foil was then cut off
and the scam carefully soldered. tle vesulting tube
being then slipped off the rod.

The needle-holder was then passe:l through baoth
rubber buffer and the brass end-plate, the end of
the coil tube pushed on to the shank and sweated
thereto. Care was needed to avoid the solder
running on to the end-plate, and to prevent this a
thin piece of aluminiuim, arranged with a small slot,
was inserted, being withdrawn after the soldering
operation was completed,

The Winding

Thix consisted of two layers of 38 s.w.g. enamelled
wire, close wound, with thin tracing paper hoth
over the brass tube jtself and between the two
layers of the winding. No holes were drilled for the
endsof the winding.  The start was merely anchored -
by lapping back one turn. After completing one

PERSPEX
SPACING PLATE

SPACING COLLAR

-7
SPACING
PROJECTION

ECLIPSE
\ MAGNET *
7/ AND TWO

The construction for this important part A
was as follows: A brass end-plate was 'RUBBER LRA‘ECQSG BRASS
first made from stout sheet hrass having BUFFERY BRASS =il SUPPORTING
a countersunk hole in its exact centre and i BASE PLATE

with lin. flanges, Sin, apart.  The hole
was intended merely as o centring hole,
the shank of the neecdle holder passing
throngh jt, but by means of the rubher
buffer and countersunk hole free play was

The {in. thick rubber buffer was cut
from a rubber tap-washer, the hole in it
heing arranged to present a tight it on the
shank of the needle holder.,

Needie-holder

For the necdle-holder the metal part
of an ordinary battery plug was utilised
with the pin cut off to 3in. long.  Although
the hole in this type of plug was found

BRASS FOI

S
7
COIL CYLINDER
7
W &/\

SPLIT PIN CUT SHORT,

FOR_MAGNET
PaCeRs  ASSEMBLY.

w-HOLDER

l TRon
: \@ WIRES

% HOLE IN END
PLATE C/SK,

NEEDLE HOLDER
MADE FROM BRASS

BATTERY PLUG, WITH FINIHED PICK-

UP WITH SPACING

slightly larger than required for the normal BOTTOM END OF COIL
gramophone needle the original set-screw CYLINDER IS SOLDERED PLATE AND TOP
was found effectively to grip the needle with. TO THIS. COVER REMOVED.

. out the necessity of fitting any ~leeving,

Fig. 2.—Main assemnbly details.
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layer somc shellac varnish was brushed over the
tums and allowed tn dry. A piece of the thin
tracing paper was next wrapped round and the
sovond layer of wire wonad on. this layer also
being treated with shellac varni<h.  The varnish
wis found effectively to keep the turns in place,
and no hinding for the end was found necessary.
On completion of the winding. a smail bundle of
=oft iron wires, each 11/16in. long, was pushed into
the coil tube and the end of the tube carcfully
flattened by use of a pair of flat-nosed  pliors.
This procedure not only sealed the core bat, when
sandwiched between the top rubber damping
blocks, prevented the possibility of rotation of the
armature when fitting a needle, and the resulting
soverance of the wire ends of the coil. A part
sectian of the armature is shown in Fig. I, which
shows the ivon wires of the core partly inserted.

The spacing plate was next made from 1/16in.
thick Perspex. It was made with a small projec-
tion, the purpose of this being to lock the pole”
picces at the tep.  The pole pieces, when assembled
“as shown, were found to be 1/16in. higher than the
thickness of the Eclipse magnet, which was the
reason for selecting 1/16in. thick material. The
lug piece could hav: been made to the full length
of the pole pieces if suitable Loles were drilled for
the coll wires.

The spacing plate is shown in Sketch 6, Fig. 2,

+f 71> %"Dia.BARE /ROUNDED

» 1l
T X 42, 2B.A.
Z%W ”%/

2 DIA.

{NSIDE /

HOLE C/sK 422
FOR SET SCREW NUT

SHOWING PICK-UP
MOUNTED ON SWIVEL ARM.

and the dimensions in Fig. 1. Tho spacing collar.
Sketeh 3, was made from the plastic caxing of the
battery plug and was cut 5716in. high, this beinz
the thickness of the magnet. A top cover was
noxt cut out of hakelite sheet, as shown in Skateli 7.
with holes for the coil wires and fixing set--crew.
The simple form adopted for the soldering tags
is shown in this view. Two saw cuts were mads
at cach side and two strips of brass foil passed
threugh, bent over and soldered on top.

The magnet assembly was next mounted on the
base plate, together with collar, and  with onu
of the wedge-shaped rubber damping puls in
correct position. These rubber damping pads
were cut from very soft india.rubboer.

The complete armature was then carefully pushed
on to the pole pieces and the remaining damping
pads placed at the sides and top respectively.

The top spacing plate was next placed in position,
taking care that the lug projection titted hatween
the pole pieces.

top cowver, allowing some slack for the wires inside,
this covor was placed in position and the fixing
set-screw passed through the whole assembly and
gocurely fixed by its nut.

Quite a simple swivel arm was constructed, as

shown in Fig. 3. Tlre arin was made from thin sheet-
aluminiumn, the sizes given being for a 9in. -

turntable.

The small wood block was shaped to
give the pick-up an angle of 45 dogs.
with the turntable. This block was drille:d

the fixing nut of the set-screw, a further
nut being used to clamp the pick-up to
the block in the arm. The 4 B.A. fixing
set-screw was found to be 1llin. long.
Two short lengths of paxolin tubing

support for the arm. The inner tube was
a nice sliding fit to the inside of the
‘outer tube. This inner tube was foreed
into the end of part of a wooden bobbin,
cut to size with the hole itself enlarged
for this purpose. Three fixing holes were
drilled in the flange.

The outer tube was drilled -right
through at the top to take the short
pivot. this being made from a 1}in. length
of 2 B.A. screwed rod.

A thin dise of brass foil was inserted
between the bottom of the outer pillar
and the base in order to give a smooth
swivelling motion.

— When tested and found quite satis-

p E? é‘P
ot %[0

’

2%’

| A %

factory. the brass end-plate of the armature
was soldered to the base plate for added
rigidity. A length of flex wax then sol-
dered to tho two tags and passed through
two holes in the front end of the pick-up

3"

arm and through the iside of-the rear

amplifier. It was found preferable to use

- - 7"

a-matching transformer of approximately

2 9”

ALUMINIUM SWIVEL ARM, CUT FROM ONE PIECE

Fig. 3.—Carrier arm details.

-

1.50 ratio with this pick-up, and a loud-
spealker matching transformer was utilised
for this purpose, the flex from the instri-
ment going to the primary.

a
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Finally. after carefully threadinz
the wire ends of the coil throngh the holes in the*

The two onds of-the -
winding were then bared and soldered to the tags.:

with a countersunk hole to accommodate .

were used to make the swivelling pillar

pillars. for internal connection to tho
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In This Article DYNATRON Cencludes His Discussion on the Load

HE details given last month show that we
cannot consider the valves separately. A
sine-wave of ALF. is induced in the whole

primary.  Since it is a sine-wave it must be «
contiinous  function  of time—thore is nothing
Tintermittent” aboutit. When we make a detailed
analysis of the circuit and current waveform on
this basis, nothing like auto-transformer principles
exist.  Kach valve is not supplying 4.C. power
intermittently. The whole civenit has to be corn-
=ilereil, when it boils down to a case of two
resistances in series.

Every push-pull arrangement must be the
equivalent of a series cireuit, where the true A
resistance in each half is one-half of the total anode-
to-anode resistance, exactly asin (‘lass A. The mean
power supplied by each valve is one-half of the total
mean power from two, and, at half of the total
primary voltage, this demands an A.C. load
resistance per valve of half the total.

Wherce, then, the quarter value whielh cach
valve actually sees ¥ My last piece of argument
seems to contradict flatly the main thesis we sot
out to discuss. I started by saying it is perfectly
true that each valve in Class B feeds into one quarter

of the anode-to-anode load (sce .the text-hoolks).

Almost in the same breath I am now apparently
saying the proportion is one half’! >

It is a little confusing—hecause botl¥statements
are true. From the point of view of a pulse current
(hnt sine-wave voltage) a pulse load of one quarter
of the anode-to-anode load has to be considered- -
we'shall see in a moment why. But in reckoning
the true A.C. power (note carefully the qualification
" A4.0.7%) output, only one load value can possibly

vive the correct answer—one-half, and not one.

tnarter, of the anode-to-anode resistance.

You can use the pulse load value in caleulating
power output. I you do, you will have inserted
various substitutions in your formule which
bring you back to the proper .A.C. load value all
the time ! You arve using expressions for the power
vontent of a sine-wave, not a pulse, anid you will
really be using one-half, and not one-quarter, for
resistance.

For calculating average A.C. power output, we
mnst use the fundamental load, not the pulse load,
otherwise we will arrive at queer results suel as the
conclusion that each valve is supplying the same
ontput as two!

The Solution

Thus, for all practical purposes other than
when we are dealing with the valve pulse, a load
value of onc-half the anode-to-anode load must be
taken in Class B push-pull, exactly the same as in
Class AL Yot a valve load line will exhibit the
one-quarter value !

When arguments were raging concerning  this
one-quarter figure, I observed a curious fact which
had been entirely missed in the search for involved
explanations. It was remarkably <imple--nothing

nicaﬁiﬁeg—%?
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Impedance Cenundrum

but Ohncs Law, in fact.  Moreover, it had nothing
to do with push-putl, or any auto-transformer action
in the output circuit.

To get the prohlem into its simplest terms, T
made use of a single valve, in R.F. Class B, as in
Fig. .2a.  As sail ecarlier, with a resonant load of
this type the output voltage developed across the
«C.ecireuit will be sinusoidal, the valve delivering
hall“wave pulses of current.

Ymax Vnax
Sine Weve ) Sine Wave
Ve/tace Voltage
: |
N I
i Y%
! ‘ Sine Wave ‘ J l Ha/;: ‘Wave
| Current wa;‘/:fft
|

(a) (t) .
Fig. 4—1In an ordinary A.C. circuit, (@), ViI=
a Resistance, R=VmaxiInax, where V and I
are R.M.S. wvalues, and Vmax and Inax peak
values. If the veltage is a sine-wave, but the
current intermittent half-waves as in (b), does
Vmax!hnax still mean the resistance R ? Actually,
© 1t s a pulse load wvalue.

Now, it is well known that a resonant cireuit
has a certain dynanic \.C. resistance, as measured.
for example, by szuitable gear supplying a sine-wave
current.  Suppose this is 1,000 ohwms, in Fig. 2a,
Nince this 1,000 olins is a pure A.C. quantity
(existing only with respect to a sine-wave voltago
and current), there is no reason whatever for
supposing the resistance to be 1,000 ohms to g
pulsating current ! Tn fact, a little reckoning showed
it was utterly imnpossible. :

Thus, suppose this Class B stage was supplied
with HLT. at 200v. The output from the particular
stage [ have in mind may be taken as 10 watts
approximately, which requires a peak cmission
from the valve of something like 280wA.. ie., the
peak instantancous value of the pulse supplied by
the valve must he 280mA.

For 10-watts output. lead resistance 1,000 olims,
we o require a peak sine.-wave voltage of 14l
across the tank circuit, which is some 70 per eent.
of the available H.T. Yor higher  conversion
cfficiencies, it would be possible in many cases to
drive the stage harder to ntilise 80 to 90 per cent.
of the HLT. as peak alternating volts across the
tank load. Bnt, the available peak volts cannot
exceed the H.T.—we can only drive a stage to
convert as much as possible of the D.C. volts into
alternating volts across the load,

Yet, if the Toad lonks like 1,000 ohms to a pulse
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current peak of 280mA. (0.28 ampere), Ohm’s Lav/
tells us there must be 0.28x1,000=280v. peak
across the load—exactly twice the true figure of
141v., and 80v. more than the total available H.T. !

It cannot possibly be true, of course. In relation
to the pulse peak of 280mnA., the load cannot be
1,000 ohms, but exactly half this resistance=>500
ehms. The peak A.C. volts will then work out
correctly at 140v. approximately, i.e., 0.28 x500=
140v. The valve sees, not 1,000 ohms, but a pulée
load of 500 ohms.

But, again, you would have to be careful in
using this 500-ohms figure to estimate the power
output. If you supposed that a sine-wave voltage
of 140v. peak exists across 500 ohms, you would
he quite wrong. You would get an answer of
20 watts—exactly twice the meau output our valve
is supplying—thereby concluding. as some people
did, that if you used two such valves in push-pull
each is delivering 20w.! The right answer of 10w,
is got by making use of the fundamental load of
1,000 ohms.

We have secn that in a single-valve stage the -

pulse load is one-half of 1,000=3500 ohms. In
push-pull, the total anode-to-anode load would be
twice 1,000=2,000 ohis—or the fundanental load
per valve is one-half of the anode-to-anode load.
But, the pulse load which the valves alternately
see is, 500 ohms=one-half of 1,000 ohms, but one-
quarter of 2,000 oluns.

The figure becomes onc-quarter simply because
one-half is the correct ratio of the fundamental
load values in push-pull. As wé have seew, the
pulse load with a single-valve in Class B is one-half
the nominal A.C. #esistance of a resonant tank
cireuit. It then follows at once that it will be
one-quarter of the total A.(. resistance if another
valve is added in push-pull.

First Harmonic Current

The 5300 ohins is a direct consequence of the fact
that in Class B the peak current must be pushed
(i.e., must change) by twice the amount that would
be necessary in Class A for the same output.

The same 10w. output could be got in Class A
by a peak A.C. amplitude of only 140mA., instead-
of 280mA.—though at a much poorer conversion
efficiency. To obtain this output from Class 13,
we must push up the peak current to 280mA.
—exactly twice the amplitude of the corresponding
sine-wave current in Class A.

This may be stated another way. Pulsing the
output circuit by a half-wave current is exactiy
equivalent to eneryising it by a sine-wave current of
half the amplitude of the pulse current. In fact, our
“pulsating waveforn is a complex type, made up of
a number of even harmonics. which arc pure sine-
waves. One of these, the fundamental, or first
harmonic, can be proved to be one-half the pealk
value of the pulse. Thus, to get a ** fundamental
of the same peak as the sine-wave obtained from a
Class A amplifier, we must drive a Class B stage to
a pulse peak of twice the fundamental peak desired.

The fundamental (sine-wave) volts are developed
solely by the first harmonic current—which sees
1,000 ohms in Fig. 2a. DBut as the pulse current
goes up to twice the first harmonic peak current,
the pulse load will appear as one-half of 1,000
ohms, as above.
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Text-book References

The following seem to be the two principal works
which give the pulse load as one-quarter (anode-
to-anode) load for the Class B .push-pull audio-
frequency amplifier : . .

Radio  Designer’s Handboolk.
Langford Smith (lliffe), p. 17.

Radio Ingineering. ¥. . Terman (McGraw-
Hill), p. 311, Eq. (164)—see also footnote to p. 310
giving derivation of this equation.

I hope to consider in detail these and other
formulm in a later article, One thing should be
clear from our present discussion. Both writers
make use of the peak pulse current, denoted by
““Imax.” When divided into the peak alternatiny
volts, this necessarily gives the pulse load value—
which is what may be ecalled the ‘* apparent load
each valve sees in relation to voltage and current
swings.

An interesting point which arises in this con-
nection is whether the ratio voltage/current expresses
any real ‘ load resistance ” at all, when the wave-
forms are so different v lmax is the peal value of
a half-wave pulsating current, whilst the peals
voltage Vmnax is the maximum value of a sine-
wave. Are we entitled to write, Vmax/Imax=R—
a physical resistance—under such conditions ?

- As seen, the pulse load value is a direct result of
doing this.
only one-half the amplitude of a pulse. 1t is one
of the questions we must defer for further considera-
tion.

1t may be thought the thing is too obvious {once
explained !) to warrant any text-book treatment or
article. All I can say is that it is by no means
“ obvious  if, as actually happened, the pulse
load is used for caleulating power output, and the
fallacious result is described as a ‘‘ pulse power ! ”
Text-books, at least, might be expected to touch
upon fundamental principles of this kind.

Edited by F.

Radio Data Charts

¢ ADIO Data Charts,” by R. T. Beatty,

M.A., B.E., D.Sc., revised by J. McG.
Sowerby, B.A., Grad.l.E.E. Fourth edition,
second impression. Published by lliffe & Sons,
Ltd. 93 pages—44 abaci. Price 7s. 6d.

First published in_ 1930, this collection of
nomograms is a standard work of referénce for
radio receiver designers—professional and amateur.
it reduces the labour of calculation in upwards
of forty routine design problems and obviates
possibilities of error in the interpretation and
application of formule.

The subjects covered range from the design of
RY¥ coils and transformers to the calculation of
loudspealer dividing nctworks and include problems
relating to parallel-wire coaxial and quarter-
wavelength transmission lines. :

Fach chart is accompanied by an explanatory
introduction and worked examples, and the student
will find the charts an invaluable adjunct to the
ordinary text-books on radio engineering.

r

The cquivalent alternating current is _
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rogramime Pointers

In This Article MAURICE REEVE Discusses Musical History

HIZ B.B.C has just commenced what promises
to bo a memorable event. For the next
three vears tho Third Programme is going

to put over a  history in sound of European music
from mediwval times to the present day.””  Three
years, even in these days of kaleidoscopic and world-
ranging change, is a long time.  And many are the
farmers, industrialists and Cabinet Ministers who
wonld like to he able to plan. successfully, for
that time alhead. But don’t let it deter you :
after all, T am quite sure that thousands among
my readers have gone so far as to fix their social
and domestic lives for much longer than that.
solely to listen-in to Itma, Twenty Questions or
cven Dick Barton at their fixed and inunovable
times.  If, and there is not the slightest reason
to suppose they won’t, the compilers of the venture
have the knowledge, research and initiative called
for by such an undertaking, then it should he
of outstanding delight aund absorbing interest.

Music is known to have been practised from
time immemorial,  All the classic writers tell of
it, whether it he the chanting that accompanietd
pagan rites and sacrifices or the single line of notes
perforined on a solitary reed in ancient drama.
‘That none of it has been preserved for us as the
other arts of those times have is our loss.  The
important thing to note is that it was there, alive
in some sort or another, performed and listened to.
Obviously it was not reduced to a langnage and
nade recordable and preservable until long after
the =poken word.

Limited Knowledge .

Yet the knowledge of all hut the pedagogue or
=pecialist covers little outside and beyond the last
three hundred years of musical history ; very fow
know hardly anything that was written before 1648
and a large number anything created in the las
twenty-live vears, that ix, since the major works
of Sibelius, Strauss, Debussy, Ravel and Iilgar
were aceepted.,

It has been proved. conclusively and bevoud
a peradventure, that music hax not only passed
througl many cultural periods based on various
syvstems of seale and harinony, all resulting in
several and oppesing ascetic conceptions, but that
all have passed away and given place to the new
-- hideous—music of its day.  That the symphonic
diatonic conception of the Jast two hundred and
fifty years will also go the way of all things is also
generally aceepted as being inavitable.  Whether
thiz i3 to be lamented or otherwisoe does not come
within the =cope of this article.

I have just said that most of us are only
acguainted to any oxtent with the music of the
last three hundred years. One might limit it to
much less than that and confine it to the period
between the birth of Bach and Handel, hoth in
185, to the death of Elgar. in 1934—250 vears.
That ix the period we are regaled with at 99 out of
every H0O concerts and recitals we attend or lsten-in
10, Little bits of Purcell or Monteverdi (pre
1683} or Bartok or Martinu (post [934) make
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no odds, Very hroadly and bricfly speaking. we
may  sav that, although our familiar musical
alphabet and grammar were well established hefore
Bach and Handel, it was these two giants who
clamped down on them and who, in a series of
masterworks, idolised to this day, which took
harmonic (chromatie) and contrapuntal inventive-
ness bevond anything ever dreamed of hefore,
moulded our musical thought and speech for the
whole of that great period. Beethoven deterinined
the forms and ~hapes of major musical composition
in most branches of the art. notably the syinphony.
We do not notice any real desire or offort to seek
new paths or of dizcontent with what had flourished
for so many generations until Wagner, followed hy
Debussy and Ravel, ~tarted new trains of thought.
and commenced to look forward rvather than to
cither stand still or look backwards,

Some Landmarks

Tschaikowsky =ounds very different from Mozart :
=0 does Brahms from Iaydn ; but it is only their
handling of the same materials that is so different—
they all spring from the same pavent tree. The
landhinarks of the Jast three hundred vears are
generally adnitted to be Bachs ** St. Mattliow
Passion, ” = Mozart’s  opera ** Don  CGiovanni, '
Beethoven's 3rd Symiphony, Wagner's opera “ Tristan
and Iyolde” and the works of Debus<y. These
works, in the irrespective spheres, took existing
music down channels carvéd by the coinposer and
plus the composer’s idiom and personality.  Thus, we
=ay that the symphony to-day is still being fashioned
to the laws laid down by Beethoven, or that Irarmony
i still, prior to Wagner and Debussy. largely as
Bach used it. Meaning that the same language and
rules are heing used to-day, as is the case, say,
hetween  Shaw  and  Shakespeare., Wagner and
Debussy are among the first to open definitely new
vistas, the one with his music dramas, the other
with his handling ot the whole {one scale which,
by the way, he didn't actually invent.

interest of To-day

To-day—that is to =ay, this century—we are
witnessing  the growth of seeds planted quito
recently, and of the young cuttings and graftings
taken therefrom.  As we all know, the reactions on
OUr nervons systems, sometines even on our faith
in music itself, startlingly varies. So much so that
t have little doubt that the present overwhelming
hox" oftice attraction of the hoary ol classics is
fargely  a veaction therefrom.  But musie  will
continue in labour for some time to comne vot and
will eventually bring forth someone who will send
her art on as entirely a new path as Bach., Handel
and their immediate predecessors did.  For® make
no mistake about it ; they seemed just as weird,
strange and noisy as thoir experimenting descen-
dents do to«day.  Bach was the Bartok of hLis day,
Mozart the Martinu and Schubert the Shostokowitel:
the crities of their day are still extant to prove it
And to come nearer to our own dav, Wagnoer
was  utiquestionably  the  modern Webern  aned
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Debussy the devil himself, so contemporary opinion
would have us believe.

1t will bo tho task of the designers of this series
of programmes, which, by the way, are limited
to half an hour per week, to unfold to us what
Bach, Beethoven and Brahms - came from, and
what two or three of their periodic or stylistic
forebears eovolved from, the instruments they
wrote for, the standard of perforinance, the atmos-
phere of the time and many other cnthralling
topics. The period of time covered by the survey,
and the geographical limitation of the arca to be
investigated, do not embrace music from A to Z.

But they should he ample to give us at least as
thorough a picture of what any ordinary person
wants to know of the greatest of the arts as, say,
the Promenade Concert programmes do of orchestral
music of the last much maligned two hundred and
Jifty years.

1o not miss the future broadcasts of the young
Ttalian pianist Michelangeli. Still in his twenties,
he combines a technical Drilliance with a poetic
insight into the music that places him at the head
of pianists of his age. His popular “ Emperor
Concerto” recently—a recording—was wonderful
in cvery way. -

Limitation of

T I 1T acute shortage of generating plant. plus
inereased demands for clectric power during
the past fow years, has necessitated large-

scale power shedding all over the country, causing
considerable inconvenience to both industrial and
domestic consumers alike. Soveral schemes to
relieve this situation have already becn introduced,
but have proveil to be unsatisfactory in that they
all involve some departuic from normal working
hours. Tho necessity for staggering of -working
hours can, however, in large measure bhe obviated
by the modern method of controlling consumption
by means of a peak load supervisor.

Quite apart from the present-cay necessity
for the limitation of peal loads. it is frequent-
1y advantageous to the power wser to restrict
his maximum demand. If power is supplied
under a tariff which includes a direct charge
per k. or per kVA. of maximum demand,
very substantial monetary savings can be
made hy keeping the maximum load within
prescribed limits.

A typical oxample of the type of supervisor
now available may be found in the G.E.C.
range of electrical goods. This model, which
has recently been introdnced by Messrs.

Chamberlain and Hookham, I.td., is capable METER

of giving timely warning to the consumer
whenever & pre-selected maximum demand
target is likely to bo exceeded. At the same
time, the period during which an excessive
Jload has been maintained is automatically
recorded on a visual type indicator.

How It Works

The supervisor comprises an electricity meter
“Gtted with a contact-making device, which trans-
mits electrical impulses to an electrically-operated
mechanism, advancing the latter step-by-step at
a rate proportional to the magnitude of the load
on the meter. This mechanism is provided with
a scale graduated in kW. or kVA., and an adjustable
index which can be hand-set "to any desired point
on the scale.” A timing device is also incorporated,
and this disconnects the meter from the step-by-
step mechanism at regular intervals of five minutes,
and restores the mechanism ‘to its initial position.

During a cyele of operations the meter, which
is in series with the load to be controlled, sends

-
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Peak Loads

clectrical impulses to the load supervisor at a
rate proportional to the load. Tlach impulse
moves the index progressively from its initial
position towards the zero point on the scale, at
which position an insulated pin is located. Assumning
that the load is not excessive, the index will not
reach the zero point within the five-minute interval
controlled by the timing clement and at the end
of this interval the index will. be released and
will fly back to its initial position to commenco
another exeursion.  If, however, the load is above
target the index will reach zero before the five

Time MaTar .

WARNING LAMP

DARNT

HooTEe!

o Loap

S SuPERVIZOR ¢
Tme 1 A\ )
Swrren = l

WaARNING DEVICE .

ARN S

Diagram showing the method of arranging the

warning device.

minute interval is completed und will make contact
with the insulated pin. This contact completes a
circuit and operates a warning device consisting
of a hooter, or lamp or both.

Warning s not given unnecessarily, but in
ample time for effective steps to be taken to reduce
the load to the desired limit without the incon-
venience of a complete shut down.

Immediately a warning is given, the consumer
should rednce the load to within the prescribed
limits. The warning continues to operate until the
end of the five-minute interval, after which 1t 13
switched off and another dycle of operations
commences. If necessary, the warning is ropeated
during the next five-minute interval, and so on
until the load is reduced.
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BPitman’s

Maintenance

feature of the work. 8s. 6d. net.

Wireless World.

Radio Books

Fundamentals of Radar

By Stephen A. Knight, F.R.S.A. This useful book surveys
the principles underlying radar, and is of special interest
to radar operators and students, as w
in the industry. lllustrated, 10s. net.

ell as those engaged
Radio  Receiver Servicing  and

By E. J. G. Lewis. Gives the radio dealer and service
engineer up-to-date and reliable assistance in the technical
derails of their work. A handy (ault-ﬁndipg summary is a

‘‘ Practical, replete with facts. and well arranged.”’ —

The Cathode Ray Tube Handhook

By S. K. Lewer, BSc. A guide to the basic principles
of design, construction and operation. Electronic
Engineerirg says: ‘‘ An excellent survey of the basic
principles of the tube leading to the complete oscillo-
graph, with a surprising amount of interesting allied
information.”’ Second Edition, 6s. net.

I"FEFMAN, Parker Strcét, Kingsway, London, W.C.2
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‘““ THE RETURN OF POST MAIL
ORDER SERVICE"”

58, Derby Street Ormskirk,
Lancs.

New Goods Only-C.0.D. or cash with
order.  All orders over 5/- bhost free.
A few of our lines are listed below,
send  2id. stamp for latest 24-page
catalogue and valve list,
Valves.—All B.V.A. and Tungsram,
including American.

Eddystone short wave gear. s5.W,
Manual, 28. Bernards Radio Books,
Mains  Tr nsformers. — Interieaved
and Impregnated. For 200/250 v. MAINS,
with4 v.or 6.3 v, and 5 v. L.T.5, 250 v.
50 mA., 196 300 v, @) mA., 23/6;
:135(:, V. 100 mA., 28/6; 450 v. 200 mA.,

Smoothing  Chokes, — 10 mA.. 5/
60 mA.. 6/6: S0 mA.. 7.1 100 mA..

Speaker Transfornrers, — Midgct
Power/Pen. 40 m 56. sStd. rize
Push-Pull  Universal, 60 mA.. 76:
Heavy Duty P.-P,) 926, Extra H.D.
100 mA,. 376,
Mains Dropper Resistors, with feet
and two sliders
Resisto,

h 3'in,,
8in. 23/6; 10in., 35 -
.. 29 8. 10in,, 42.6.
Weymonth Tuning Coil Pack.—Com-
pletely  wired,  Short, Medium and
L.ong Wave Superhet type for 465 ke s
1P, 6. Midget LEF.T.s, 18,9,
fine Cord, 60 7 ohms per foot.
- . 23; 3-way, 2/6. 14/36 ticx
. 9d.  Sleeving, 311 vd,
uning  Condensers.—Midget 2-gang
-005with 2-speed drive, 16:6. 1, Dr..11 6.
Undrilea Polished Alumintam
‘hassis, Zin, deep, 10in, x 6in., 10in x
8in., 86 12in. x %, 9/6; 14in. x 9in,
and 16in. x 8in., 10 6; 20in. x 8in., 12 6,
EXCLUSIVELY MAII, ORDER.

-

COULPHONE RADIO

'By Popular Demand—
Another Delivery of Our

.
(G.R. TUBE UNIT BARGAIN

; o 'I"IIEIIG‘.), C. (2'.1(. 'l'l;l}l-j \'l)ld(‘:\T()R.
Complete with 2 tubes VCR £ and VCR 39.

NEW G P ]_2 Super selertion of components, including
O O \ \'al\-]es I 3 VRG3s, 1 6,15(;b. 4 diodes, re ors,

IR‘/' condensers, etc. Suitable tor television or
( l'oscilloscope construction. Brand new and
a STAIJ PICI(-UP unused. dispatched in wooden (rate in
original packing as from makers. Price

| with permanent Sapphir(’ stylus £4 10~ Carriage 5-, No C.0.D.
I

N 3 VKL ILRECEIVIIRS, Complete with

. . pbower pack for 6v, and 90-250v. A.C., mains

—was fully described in The Wireless leade, phones. spare fuses, ete. Frequency
World's recent article ** Crystal Pick-ups rangc 3.1-15.5 nicrs. (19-79 metres). Supplied
—Basis of Design for Fidelity Reproduction. ‘' brand new in swong metal  cabinets.
This remarkable pick-up, which represents Carrfage 4-. No C.0.D.
the ultimate in high-fidelity reproduction, ENX-ARMY 38 TRANS-RECEIVER Si? N
is now available in limited quantities | 5-valve batterv superhet using standard

5. Complete with valves and junction
box. 47 6. Carriage 2 6. Throat micro-
' phones complete with lead and fack plug,
brand new, 3 6 each, Earphones, 50 ohms
FREE ILLUSTRATED A imvedance, brand new, 76 per pair,
FOLDER describing this 30 ma m.c. 2lin. scale ; 0-100
N mua m.e, -1 0-150 ma m.e. 2in. ; 0-250
new pick-up may be ab- g e, f!_}l)n. :10»50() ma m.r‘a 2!in. Brand
o] e - . New and boxed. all by jeading malers,
tained by returning the One piice. 12 6 each.  Poct 81,

9-500 VIICRO-AMMETE IN.—2in. scale.
moving coil. Price 15 - eaclt. Post 8.

SAMSONS

|

§

| SURPLUS STORES
]

|

1

| through your radio dealer, price 96!-‘3‘;-1128“61"&' valves. | Frequency range 7.1-
T. b

incl. P.

coupon below.

| ENFIELD. MIDDX.
: Please seud folder of ACOS Pick-up:,
|
|

=]
Z1
=
=1
Z
:|
=1
]

NAME

| 169-171, EDGWARE ROAD,
* LONDON, W.2.

Telephone : PADdington 7851,

www americanradiohistorv com
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O. GREENLICK, LTD.

RESISTANCES, Heavy duty twin resis-
tance with variable slider. 300 ohms, 1
amp.. a compact job, 95/-, Mains droppers,
800 ohms. 0.3 amp., 56 1,000 ohms. 0.2
amp.. 4/6 ; 600 ohms, 0.3 amb., 4/~ Poten-
tiometers, wire wound, 1.000. 2,000 and
50,000 ohms, /6 each.

TUNING UNIFS, COILS. The * Ruco
tuning assembly, completely wired all wave,
for use with a 6K8G and 6K7G valves, com.
plete with dial. LFs., etc.. factory aligned
and tested. €3, The * WEYMOUTH,” all
wave coil pack, comprising chassis with
all coil padders, ctc., 366. ML, wave
T.R.F. coils with reaction. High Gain,

pair, 7 6. * Weymouth midget iron cored
1.1, teans. 189. _Standard lIron cnred
s air. 2 Meg. LF=.. 2- cach.

mfd. 3% v.. 78 2 ! €
#mid, 75 V.. 1- 14 mid. 12v. 9. ¢ 0.1 mid.,
0.01 mid.. 8- doz.  2-gang 040>
8 d . Sphit Stator,
3-gane. 0001 mtd.. 7 €.
The * AVO > test brid
hecks all valoes of cor
valve voltmeter

A.C. operation,
densers and resistances,
indicator, £11.
MAINS NOISE SUPH SSOR, for the
ion of all noise trom Fluorescent,

% <. P.M. Minus_trans.. 5in.

716, Goodmans. 12in. T2 1205'15.  £6 10,

CARBINETS, table nodel. Walnut veneered,

inner dimensions. 2liin. x 10{in. x !

35 - ; midget, sprayed oream and green,
in. x Gin.. 35/~

CHOK

Dutv. 1,500 ma.. 12/6.

1 IEIk KITS. in case. 45'-

CHASSIS. The W5V for the 5 v, superhet,
fuliy drilled for valveholders, 1.¥'s,. etc

1Llin. x 5iin. x 24in., 7/- ; the WiV chassis

ceiver, 11in. x 4} in. x ‘Ziq“('r .
Yaxley type. 3 pole 2 ®va

forthed4 v
sSWIrell Y.
. : 4 pole, 3 way, 8/- ; 4 pole. 4 way. 3/6.

Our list at 2id. contains a host of other

interesting lines. Near Whitechapel

Station,
965, \Whitechapel Road, London, E.1L.

BISHOPSGATE 5079.

*GALLING AMATEURS
with BUGGLEUGCH
Precision Built Equipment
STEEL CHASSIS SMOOTH
BLACK 174 x 10}” x 21" 9/9.

17" x 107 x 27 R/,
PANELS-CRACKLE
19" x W 4/-, 197 x M

€/9, 197 x 81"
719. 197 x 1047 8/9. =
ANGLE BRACKETS 121~ long.pr. 7/8,
(Bright Aluminium, sargepnogg)
COMPLETE RACK ASSEMBLY

.élai‘ir}id 4-Rillar) 414" £2 5%
s,
CHASSIS, etc., To Order, id.

§q. inch,

(Include sides when costing)
PUNCHING CHARGES to i~ 2d.
VALVE HOLES 1". 1)” or 11" 6d.

METER HOLES, etc., 1/6,
- SQUARE HOLES 2/-.

CCLEUGH RADIO MANUFACTURERS
& 2 Melville Terrace, Edinburgh, 9

BU
1

BULGIN
A Name

Sfamous
in Radio
*

A. F. BULGIN & CO., LTD.
Bye Pass Road. Barking, Essex
Tel : RiPpleway 2474 (5 lines),

20 x 20 mfd. 170 v.. 76 7

n- A.C. only.
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PREMIER
RADIO
Co.

&, & mid. 500 v.. 4-18+16 MIDGET TRE. RADIO KIT. Build
your own Receiver. All parts, including -

Vaives. Speaker, and instructions.
Nothing else to buy. 4-valve, wave-
bands 200-557 m. and 700-2,000 metres
for 200-250v. A.C.ID.C. mains, or
Please state which is re-
quired. Size 10in. x 6in. x 6in. £8/0/11
including Tax.

MIDGET SUPERHET RADIO KIT.

riges, Cleaners, ete.. cach. 18 8. All parts, including Valves, Speaker

and instructions, to build a S-valve
Superhet. 16-50 m, and 200-257 metres,
200-250v. A.CID.C. or A.C. only.
Please state which is required. Size
10in. x 6in. x 6in. Price £9, including

Ultra midget 40 ma., § - ; midget Tax.
40 na.. 5/ : Standard, 100 ma., 8/6 ; Heavy

An attractive brown bakelite cabinet
can be supplied for either Kit at 2713.

ALL-WAVE SUPERHET KIT. A
Kit of Parts: to build a é-valve (plus

rectifier) receiver, covering 16-50
metres. Medium- and Long-wave
bands. Valve line-up 6K8, 6K7, 6Q7,

617. two 25A6 in push-pull.  Metal
Rectifiers are incorporated for H.T.
supply. Output impedance is for 3
and 15 ohms. The latest Wearite Coil
Pack incorporating lron Dust Coils
is used, making construction and

position on the wavechange switch and
pick-up terminals are provided. A
complete kit, including vaives but
without speaker or cabinet. Chassis
size, tdin.x 6in. Overall height, 9in.
Price £11116/3.

TEST UNIT TYPE 73 consists of a
special. purpose Oscilloscope  that
requires only rewiring and the addition,
of a few condensers and resistors to
convert into a standzrd Oscitloscope,
input 230v. 50c. A 3}in. C.R. tube and
| SU220A, | EB3t, | 5Z4. 3 SP41,
9 EASD. are included. Controls are

 Brightness,"" '* Velocity,”” ** X Shift,"”
¥ Shift,” Focus Amplifier, ** infout,”
* Calibrate.”” ' onfoff!TX." Price

£9/8/9. Carriage and packing, 20/~

HT ELIMINATOR AND
TRICKLE CHARGER KIT. Con-
sists of a comoalete Kit of parts to
construct an H.T. Eliminacor with an
output of 120v. at 20 mA. and pro-
vision for Trickie Charging a 2v.
Accumulator. Two Metal Rectifiers are
employed. With Circuit, 351-.
POWER PACK KIT. taput, 200-250v.,
50 cycles. Output 280v. 80 mA., 6.3v.
3-5 amp. Fully smoothed, £211010.

ALL POST ORDERS TO 167,

LOWER CLAPTON ROAD,
LONDON, E.5. 'Phone : Amherst
4723,

ALL CALLERS \TO 169, FLEET
STREET, LONDON, E.C.4.
Phone : Central 2833,

Send 21d. stamp for our list. Terms of
business . cash with order, or C.0.D.
over £

MORRIS & CO. (RADIO) LTD. .

alignment extremely simple. A pick-up.

www.americanradiohistorv.com

1 B
Three Specialised Types of

TRANSFORMERS

Pl.

i lron corad capacity tuned

465 Kcs. Size |j” square X
331~ high.
5 17,6 pr.

P2.
Permeability trimmed 465
Kcs. Midget type. Size
27 x bx 1.
17°6 pr.

IFM2.

Iron cored. capacity
crimmed 465 Kc's.  Potted

type. High = Q.” Size
27 x 17 x 17 -

o 18,9 pr.
WEYMOUTH RADIO
MANUFACTURING CO,,

LTD.

Crescent Works,
WEYMOUTH.

A “MONSTER”
BARGAIN PARCEL

Containing many radio and electro-

nic parts and gadgets. A < gold

mine '’ for the constructor, service-

man and experimenter.

Included in each parcel 30/_

is a BRAND-NEW pair

of headphones. post free
AMAZING VALUE!
DON'T MISS IT

From MORTONS
13 Camden Road, Walthamstow
London E.I7.
YOU MAY ORDER BY MAIL
WITH CONFIDENCE...
TRANSUVORMERS.—40 v. 2 amps., 290 v

56 cps.. with heavy cast shrouds. Papef‘ ~

intorleaved. High voltage insulation.
Fitted terminal block. Ideal as charging
transtormer. ete. Could be rewound with
ease (full data gladly given). Weight 102 1b.
Size. 6 x 5f X blins. An exceptional bargain
at 16'- each.

LOUDSPEAKERS. —5in. G.E.C., latest
type. mains energised, 750 ohms field with
output transformer. 976 each
SMOOTHING CHOKES,—10 henry. 120
nwA. Tropicalised, 6'9. 10 henry, 80 m/A,
56,

CONDENSERS.—16 mfd., 440 v.w.. T.M.C..
tubular, tag end, 4'3.

All goods brand new and guaranteed. Add -
8. for post. 2l stamp for jatest List.
Mail Order only at pbresent.

DUNK & HEALEY
67, OSNABURGI ST., LONDON, N.W.1
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Underneath the Dipole

Television Pick-ups and Reflections.

ELEVISION fan mail is growing, 1 hear that
I the daily post-hag at the Alexandra Palace
steadily expands, not with the overnight
rapidity of the bobhby-<ox mail of a new film star
(which, alas, frequently decreases equally rapidly),
but with the 1 spectacular growth of public
appreciation of work well done.  Occasionally the
post vanus arrive crammed full, but on those days the
3.13.C. staff realise before opening the letters that
they have televised something that was not appre-
ciated.  Indeed, on  suchh  oceasions a  goodly
percentage of the correspondence verges upon . the
uncomplimentary, to say the least, and usually
starts with * Dear Sir, H last night’s entertainment
is the best vou can do . .. then . ..” and o forth.
A disereet veil may be drawn over the later remarks,
The fact is, the highbrows and the ultra lowbrows
are dumb and unresponsive until some innocent
television producer dares to put before them their
pet aversion. They rarely write to the B.B.C.
about the things they like, and would probably never
take up their pens at all were it not for some
particular items which they =imply hate !

Close Contact

Television is a friendly medinm, giving close
contact between artiste and viewer; but let the
artiste in front of the Emitron caera hecome too
tongue-in-the-cheek friendly (as a couple of film
directors did), too objectionably rude (as anewspaper
film critic did), or too dictatorial (as a documentary
feature was), then a few hundred viewers will
wield a vitriolic pen. VFortunately, the B.B.C.
television boys arc not Intimidated, and it is
unlikely that such extremes of correspondence will
reduce the progranunes to that common denominator
of tastes which is itself tasteless.

A well-known impresario recently admitted that
he was a fairly regular viewer and was asked his
opinion of the programmes. He said: * DPretty
dull on the whole, but now and again there is a
flasli of brilliance which simply cannot be ignored.”
He still views television. stifling a yawn, no doubt,
but tremendously appreciative when that brilliant
flash turus up.  One man’s caviar is another man’s
tripe.

The News Reel

Before the war the B.B.C. u<ed to televise
regularly one or two of the cinema trade’s newsreels,
But since the war the fihn people have not heen
=0 friendly, for divers reazons, and have bhanned
their products frdm television.  After w great deal
of negotiation which proved useless, the B.B.C.
were forced to organise their own television news-
reel and learn the pitfulls and problems of that
highly specialised business themselves. Following
a very unpromising start, in which they duly made
all the mistakes, the 1B.B.(". Television Newsreel
has settled down into an interesting magazine film
with no great emphasis on the news.” This, however,
i a style of editorial make-up frequently employed

By “THE SCANNER"

by the cinema newsreels during the foggy seasons
whon their cameras arve " grounded.” At such
times. stock items filmed weeks or months hefore
are brought out from the vaults, a snappy com-
mentary added to give freshness—and another news-
reel edition is “ put to bed.”  Sinee jts commence-
ment. the crew making the B.B.(". newsreel have
learned to keep their cameras steadior, to record
the sound botter and to take moroe care with the
cutting scissors. There is still a tendeney to cut-in
short flashes of close-ups of people’™s faces in a
haphazard manner which is most disturbing.
In my opinion, the cutting tempo should be slower
than for cinema newsreels, and the choice of cutting
places from shot to shot much more carvefully
made.

Documentary Television

Apart from the usual magazine features, such as
“ Picture Page” and * Kaleidoscope,” there has
been an inerease in the number of general intcrest
items. Some of these have been of a blunt docu-
mentary type, reminiscent of the more dictatorial
type of Central Office of Information films. The
first edition of ** Searchlight ” was in this category
and wax chiefly notable for the embarrassing sight
of one of the speakers fainting ; otherwixe, it
proved to be a dull collection of propagands clichés,
served up with a production technique foreign to the
friendly mecdium of television. Documentary
material requires very careful handling before the
television camera to retain the interest and |ym-
pathy of the viewers. T don’t think many viewers
were enthusiastic about the various discussion group
programines either, of which *‘ Short Commons’
was possibly the least attractive. In this, as in all
programmes of this type, the argmments advanced
are feeble, the chairman has obviously formed his
opinion before the discussion takes place and the
propaganda motive is thinly disguised. Ahd even
the B.B.C. must have taken a dislike to the
* Viewers’ Viewpoint * series, in which the chair-
men encouraged their brains trusts to say what they
dislike about television. Unpleasant remarks were
passed about personalities who are popular with a
large section of viewers, Usually, T hand the B.B.C\
television people bouquets each month in this
article, but this time, and in this paragraph, | have
added a few brickbats to those thrown in ** Viewers’
Viewpoint.”

»

Bonquets

It is, however, nmch pleasanter to hand out
bouquets than to throw brickbats, and, though
theso notes will go to press sowmoe time hofore yvou
read them, | think most viewers will reincinber
the items [ nention, The television play is a well-
established and popular feature of the programmes,
and it calls for speeial qualities in the producer,
He must be a man of resource and invention,
capable of quick decisions, He must have a’
thorough knowledge of the stage, of films and of
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the peculiar technicalities of television.  Ho must.
indeed. he a walking phenomenon of the arts and
sciences.  That is why the regular viewers look first
for the name of the producer when deciding what
plays or other television entertainment they are
woing to sce during the week. And that is why

George More O'Ferrall’s name has become so impor-

tant in this fiell.  Yere is a master of smoeoth con-
tinuity. who punctuates the flow of his story by
cutting from shot-to-shot with a precision which
must be the envy of cinema film editors, who
disdains the use of continuons camera trickery and
vet is not afraid to use such technical tricks on
oceasion.  His © Hamlet ¥ was masterly and. in a
different way, ©Quartet” was equally brilliant.

ELE o ol TS

Clift Gordon leads in the lighter progrannnes with
the witty revues he writes, composes and appears
in, and the “ Once Upona Thne” and ** Twice Upon
a Time ™ series now has many enthusiastic followers.
Diana Decker, his leading lady, is a bhrilliant young
comedicnne, thoroughly at hom~ befors the tele-
vision cainera<. casy o look at and possessing that
dolicious sense of burlesqus which comss over so
well,  These are all obvious television euthusiasts,
conlident in their approach to that = bloodthirsty
monster.” the Emitron camera. These ave tho
people who will be responsible for doubling tho
nunther of television viewers during the next six
months—unless the B.B.C. blot their copybooks
with a lot more ™ Searchlights.” )

/ [Tad

Stamford Radio Co.
FR()M the above company we have received one

of the ex-R.AF, well-known TR/Y transmittor-
receivers, which they are offering for £6. Asnost
readers will know, this consizts of a transmitter
(1.1336) and receiver, the pacticular combination
we have inspected  heing  the TR/OH. The
apparatus is intended for battery operation, and
is, of course, unsuitable for nse without rodifica-
tion, and readers are rominded that transmitting
apparatus must only he acquired by holders of the
1.0, tran=mitting licence.  Most amnatenrs  will
wish-to purchase apparatus of this type merely for
the components, which in this particular case
include two useful meters, one reading 30 mA, and
the other being a therwo-couple reading .5 A,
There are nine valves in the conplete equipment,
the receiver soction heing, of course. usable without
modification except so far as the tuning ranges ave
concerned.  The set is situple to operate and very
eflicient, and this iz one of the many ex-Service
bargains which ard at present obtainable,

Mullard QVO4-7 Valve
JMATEIUR transmitters are now taking greater
interest in the very ligh frequencies, and the
difficulty is arizing of finding suitable valves for
certain purposes. The
special — Mullard  tetrode
§ E in this group, and which
: attracted so much attention
at  the Amatenr Radio
loxhibition, is the QVO4.7,
which may be used as a
master oscillator, buffer
amplilicr, doubler or trebler
up to 130 Mefso In the
2 QV range there are also the
i QV05-25, which is a direct
cquivalent of tho 807, two
i double-beam tetrodoes. the
g QV04-20 (equivalent to the
[ 815). and the QVOT7-40

(equivalent to the 81YB).

@”‘%’%}W/ The former is capable of
x_{ff i giving a CMW. output of
Hiviw about 40 watts and func-

The new Mudlard
QVO7-4> Valve

tioning up to 200 Mc/s at
reduced ratings, and the

Notes

latter giving about 60 watts CW. with a top
frequency limit of about 250 Mce's,  Further
details of these and other usetul valves may bo
obtained from the Mullard Company.

Teleradio “*Space Ranger”
HIS is a kit-set utilizing a 3-valve superhot
A.C.operated cireuit costing £8 105, plus PUFL
for the kit of parts. We have had a receiver,
congtructed from the set of parts, under test for

The Teleradio * Space Ranger’

some {ime, and have found it a very satisfuctory
receiver, not to be confused with the average type
of midget H-valve superhets. 1t s a standard
superhet.  utilising all-wave coils and a valve
combinatiou consisting of 618, 6Q7, 6K7. 6V and
574, with an LI°. of 470 ke Negative feed-back
is incorporated in the output stage (from .the
output. side of the trahsformer). and provision for
the use of a pick-up is made. The coil pack and
1.1, transformers are supplied correctly aligned
and trimmed. but in case they lose their setting

“during transport, cte,, trimming instructions aro

provided. The rauges covered arc 15 to 50, 200 to
GOO aud 800 to 2,000 metres. Construction is quite
simple and the efliciency of the receiver is due
mainly to the special coil pack supplied.  Tho
makers can supply suitable cabinets, and the
accompanying illustration shows the receiver in
the satin walnut cabinet, which is supplied for an
extra £3 5z. The chassis may be obtained factory
assembled and tested for 12 guineas, plus PT.
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THE “SIMPLICITY”
ooe 300 RADIO KIT

Designed by Experts for Home Constructors.
This kit is one of a range produced by
Radic Kits Co., Ltd., Hollingbury Place,
Brlghton, 6,

§

.
Brief Specification ;—
3 wave, 5 valve,
superhect circuit,
complete kit of parts
including valves (6K8
6K7, 6Q7. 25A6,
25Y5). Drilted chas-
sis, and 12 page com-
prehensive instruc-
tion book with scale
diagrams, etc. No-
thing furcher to buy
except cabinet,
Price £10 19s. 9d.
plus  purchase tax
£3 s, 5d. L ey
For details of other kits send for R.K.C. list.
Extract from report given by '' Electrical and Radio Trading '
Service Charts, February, 1948:—
" On test the receiver gave results superior to the average
A.C.ID.C. receivers which we have handled. Reproduction is
very pleasing, being clean and comparatively free from irritating
background interference usually associated with universal
receivers.”

Sole distributors to the wholesale and retail
trades :

——

LEE PRODUCTS (Great Britain) LTD.

r_

N CTAME
The NEW DDYSTONE
SEMI - AUTOMATIC KEY

This is a most outstanding production. It is of modern
dzsign and totally enclosed in quickly removable streamlined
diecast housing, finished fine ripple black with chrome relief.
This key possesses a really beaurifel movement (trys it at
your Dealer’s) and is fully adjustable to enable the operator
to make full use of the wide range of speeds provided. The
handle has been designed to give equal faclity to right or
left hand operators. The base is 2 heavy diecasting with
rubber feet and holes for screwing down and is firted with
a short-circuiting switch. £3 t7s, 6d.
ALSO AVAILABLE
Nec. 619 S’ Meter, 5§ gns. ; No. 687 Vibrator Power
Unit, £7 17s. 6d. ; No, 678 Modulation Indicator, £8 I5s. ;
No. 690 Crystal Calibrator, £12 ; No. 683 Beam Aeria!l
Kit, £19 10s.

Werite us for address of your local retailer. We do not supply

Radio East Street,

Branches.

House,

Brighton, and

STRATTON & Co.

direct.
LTD., WEST HEATH, BIRMINGHAM

= Idea] for
3 - High and Low

Voltage Test-
ing : 170, 100839 AC
and D.C,

Allowance made on old models

Send for interesting leaflet (A24) on Elecirizal
and Radio Testing, from all Dealers or direct,

RUNBAKEN MANCHESTER-|
e e ]
LIR-S IN STOCK'!

(Immediate dispatch)
AVOMETERS

Avominor T). .. £4 40
Avominor A, . £810 0
Model 7., 0 .. £1910 0
Oscillator, Mams - £13 0 0
Valve Tester, complete .. £16 10 0

Post 1/6 extra.
Morphy Richards Cylden  Daoor
Chimes.  Far more pleasant than the
ordinary doorbell or buzzer.
MURPHY RICILARDS AUTO-
FLECTRIC IR(L\S. superb quality,
35/-, postage 1/- e
A few only 475 Nll AVEM \NTl n
comb and cutter sets,
(Please do not send cash.)
Any item can he supplied
on BEasy Terms if required.
Leaflet of any item on request.

The LONDON RADIO SUPPLY Co.
BALCOMBE (Est. 1925) SUSSEX

RADIO UNLIMITED,
16, Carnarvon Read, Leyton

Sperialists in the reproduction of Radio
and Records, Electric playing units, Ampli-
fiers, Pickups. Speakers, Cabinets, etc.
Replacement Radiogram chassis, Tuning
units. Car amplifiers. ixamble : .C.
motor and 12in. turntable, £5 10 0, carriage
2,6, With Pickup, 346 extra. 10 watt
mobile amplifter, 12 volt, 8 Gns.  S.a.e.
full detailed’ list.

"Bl.

7. FOR % HOME
CONSTRIICYOR

We specialise in supplying complete kits
and individual component parts for all
circuits described in this journal,

H.B.L. | VALVER FOR THE BE-
GINNER. |Ideal kit for the new con-
structor, complete kit of components,
chassis, valve and full instructions. £2,

H.B.L. SUPER S.G.3 BATTERY KIT.
This splendid kit, with its screened grid,
detector and pentode output circuit,
covering medium and long waves, is amaz-
ingly simple to build, and when built, even
by the veriest novice, it will provide its
proud owner with a receiver capable of
providing real entertainment from British
and Foreign stations. Complete kit of
components, chassis, valves and full
instructions. £5 I5s.

H.B.L. 2 VALVE S.W. KIT. A simple
to build and efficient battery 2 valve short-
wave receiver, covering 12 to 80 metres,
Complete kit of components, cHassis, coils,
valves and full instructions. £3 14s, 6d.
Send 2!d. stamp for our Brochure of Kits,
Peto-Scott Receivers, Components, etc.
Also details of our Practical How-to-Build-it
Books, complete instructions and designs
for the HOME CONSTRUCTOR,
LTD.,

HENBEST BROS.,
26, Green Lanes, London, N.13.

Telephone : BOWES PARK 6289.

www americanradiohistorv com

2in. THERMOCOUPLE MOVING
COIL MILLIAMETERS 0-35C /A
Abargainat 5'8 each, £3 per dozen, post free.

THERMOSTATIC SWITCHES

Ideal for frost warning. ete., with adjusting
screw and circuit diagram. To operate
30 degs. 90 degs. F., Q.M.B. 5 amps., 3.6 cach,
£1 17:6 per dozen, post free.

Send stamp for bargain list of sleeving,
wire, micro switches, eta,

AL McMTILLAN, 5, Oakfield Rd., Bristol 8

HIGH “@"” IRON
CORED COILS

of Unsurpassed Quality for
Discerning Amateurs
AERIAL AND OSCILLATOR, short medium
or long wave, size 1in. x Jin., 7/6 pair.
DUAL WAVE COILS, medisus and long wave
aerial and h.i.. 9 8 pair.

LF. TRANSFORMERS, 465 hc's, nidged,
permeability tuned, size lin. dian, x i,
bigh, 8 8 each.

LF. TRARSFORMERS, ctandard. 14 l\c/c
penne.llnhtv tlmed, gize 18in. squate

higl, 86 e

MINIATURE ROTARY SWITCH, 4 pole, 3
way, 89 each

All voils fitted \\lth d:lluet.\hle iron cores, and
supplied  with eirenit digran:,

TERMS : Cash with order or ¢.0.D. on orders
TRADE ENQUIRIES INVITED.
MONOCITORD RADIO
(Established 1929)
17, Streatham Rill, London, §.W.2,
“Phone s Fulse Hill losl.

VALVES

AZ31, CCH35, CL33, DF33. DF9l. DKO1,
ECH21. EBLZ2], EF39. EL32, FC24A, HL2
HI.23DD,
MKT4, MHDY, PN

8P4, SP4l, TDD2A, TH4B, UCH2L. UBLaL,
UY?2l, Ult, U3L, U30, URIC. VP2, VP2B.
VMP4G, X63. 1C5. IN5, IH5. [1LA1, D6, IS5,
IS4, IR5. 2DI13C. 6B8, 6D6. 816, V6, 6L6,
£J5. 6J7. 6K7, 6K8. 6SK7, 68N7. 6X5, 12K8,
¥Q7 éz(:l{7 18, 25A6, 8524, 43, 77, 80, XL,

J. RYDING, 41. Green Lane, Horwich,
Lances,
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COVENTRY RADIO

Component Sgecialists since 1925
Large stocks of Rola, Goodman, Celestion
and Plessey speaksr units, 24, 34, 5, 64, 8,
10 and 12 inch P.M., also a good range of
Enérgiscd and Cabinet models.  Send for
details. -Latest list 3d. post paid.

COMPLETE SATISFACTION, PROMPT SERVICE

COVENTRY RADIO

DUNSTABLE ROAD, LUTON, BEDS,
Phone : LUTON 2677

RADIOMARYT EIMITED

Government Surplus Bargains

Al Brand Yew and Unused
R1221A 5 V. Battery Sup het. RReceiver. 1-9 mcs in 3 ranges.
2 VP23s, FC2A, HILZ and [A’2. R.1 stage and regenerative LI,
Muirhoad Vernier Dial. Requires 120v. H.T., 9v, G.B. and 2v.
L.T. In grey finished Wood case. Only £4 15s.. plus 10/~
carriage and packing.
1950-0-1250v. 200 m A High Voltage Transformer. 115v. 50 cvele
Primary. Connect two of these in series for 200v. working
(Secondaries in parallel 1250-0-1250v. 400 m/A. Secondaries 1m
scries 2500-0-2500v. 200 ni A tapped 1250-0-1250y. 200 m A) or
use an auto-transformer, Only 30'- each. (Weight 21 lbs.).
30 Hy. 100 m/A 150 ohm L.F. Chokes, 20/~ (weight 14 1bs.).
20 Hy. 126 m/A 10) ohm L.F. Chokes. 22/6 (weight 14 Ibs.).
30 HY. 150 m/A 150 ohm L.F. Chokes, 25/~ (weight 18 1bs.). *
L.F. Chokes arc in cast aluminium ** Pots "’ and can be run at
100 per cent. over above ratings in amatew service.
Include 5/~ on post orders for Transformer or L.F, Chokes for

carriage. Send S.A.E. for our list No. 6.

4% HOLLOWAY HEAD, BIRMINGIIAM., 1.

Handy Kinks and Short Cuts
Radio Questions and Answers
Amplifier Builder’s Guide
Amateur Radio Builder’s Guide
Elementary Radio Servicing
How to Build Radio Receivers
316 each. Plus 2d. postage.

. We have the finest stock of British and American
radio books. Complete list on application.

THE MODERN BOOK COMPANY
(Dept. P.2), 19-23, Praed St., London, W.2

—— RADIO-CRAFT LIBRARY—

H.A.C.

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

One Valve Kit, Model “C” .. Price 20/~
Two wo CET Lo, 43
These kits are complete with all éomponents,
accessories, and full instructions.

Before ordering send stamped, addressed envelope
for descriptive catalogue.

Note new sole address :—
“H,A.C.” SHORT-WAVE PRODUCTS
(Dept. TH) 66 New Bond Street, London, W.1

M. & J. PEARSON, 373 Eglington St.,

Glasgow, C.5,

Make Special Ex-Government Offers,

as follows :(—

Receivers, R 1224, 5 valve batt. S'hets. cover 20 to 300 metres, New,

in original wrappers. £5/10 0 each.
A.C. Eiiminators, output 120 v. D.C. 30 ma., new. 40 - cach.

PBatterv Chargers. input, 230-250 A.C. Output, 15 volts at 5 amps.,
with Alnmeter and Variable Resistor. Size 16in. x 13in. x 8iin.

Price £4 4/- each.

Larger size. output 24 volts at 10 amps. weight 90 1bs., New in

woodnn crates. £10/10°- each. Limited number only.
R.2087, 12 valve LF.F. units, with Rotary 'Irans.. 80/- each.

MCoil *-icrophone, M Coil Headset, 126 complcte. New and
boxed. Wave-meter WIL17, in case, with instruction chart, 2 spare
Sets of Valves, and Fervanti 500 Micro-Ammeter. Covers 150 Kc 5.

t0 20 Mc s. Only £4 4/« each

Terms.—We Pay All Carriage (Gt. Britain only) and cash with

order please.
No Lists availabie.

CHARLES AMPLIFIERS, LTD.;

will be happy to demonstrate their famous
Model Concerto—the ideal Amplifier for
record reproduction and their new model—
the KI—5 watts at 3/4 of | per cent, distor-
tion. The Kl is now available as a kit for
home constructors (Blue prints2/6). Alsoon
demonstration, all the feading makes of
Pick-ups and Loudspeakers. Send stamp for
fully illustrated catalogue with helpful advice
on high quality reproduction.

.Charles Amplifiers, Ltd., |E, Palace Gate,

Kensington, W.8. WEStern 3350.

—HENRY’S

RADIO COMPONENTS SPECIALISTS

SPECIAL OFFER. Electrolytics. 82 mfd. 330v., ultra
midget. can size only 1%in. x lin. Leading make, 4'6 cach.
COIL PACKS AND TUNING HEARTS.  We have a
Jarge selection in stock, including * Wearite.” Atkins,
Weymoutl, RUCO, etc. ete.. and the new midget Q7
pack.

VALVES. Large selection including IA7. IN5, IC5, 1H5.
TP2. VP23, HL23DD. PEN25. QP25. 6SL7, 6(8, and GT
valves 3516, 12K7. I2KH, 12SA7. 3525. elc. cte. All at
current controlled prices.

Cash with order, or C.0.D. (over £l.  Send stamp for

Current List.
5, HARROW ROAD, PR
LONDON . . W.2, 1008/9.

rRADIO -

You’'re SURE to get it at

STERN’S OF FLEET STREET

Customers congratulate us upon having
the most. comprehensive Catalogue in
the trade, which contains very many
hundreds of interesting lines including
Ex-Governmsnt and other bargains.

Have YOU had yours yet?
Send 2}d. stamp to:—

STERN RADIO LTD,

115, FLEET STREET, E.C.4. CENtral 2280 & 5814
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Impressions
Review of the Latest
ONE of the highlights of the latest releases is

Elgar's '* Enigma Variations, Op. 36,7
recorded by the Hallé Orchestra, condneted
by John Barbirolli, on four {2in, records—I7{. M.},
36925, The Variations are dedicated to *‘my
friends pictured within,” and these friends arg
referred to by initials and pseudonyms. Who these
people are. or were, is of neglible importance in the
enjoyment of Elgar's score: their identity can
presumably be traced in hiographies of the com-
poser. ** Enigma ” had an inmnediate success at its
production at the end of the last century, and no
amount of repetition has worn it thin.
Rachmaninoff’s ** Rhapsody on a Theme of
Paganini, for Piano and Orchestra, Op. 43,7 alsa
Jeeeived a special mention this month and has
been recorded by that famous pianist, Artur
Rubinstein, with the Phitharmonia  Orchestra,
conducted by Walter  Susskind. on  H.M.V,
{IB6556-8,  This Rhapsody, which consists of
twenty-four variations upon the melody of the same
Paganini caprice that Brahms used tor his Varia-
tions, is extremely characteristic of Rachimaninoff's
strong personal idiom. 1t begins with a lively
introduction in which the theme is foreshadowed,
But hefore the actual theme appears the orchestra
plays, staceato, a skeleton version of it which is in
itself a variation of it. Then the first violins, accoms-
panied thythmically by the piano, give the theine in
full.  Tn the twenty-three variations that follow,
the composer exploits the resources of the modern
orchestra with great skill and, as one would expect,
the solo pianoforte part is treated with the mastery
of a great-pianist,

Vocal Recordings

This month Jamnes Johnston selects two arias that.
have warmed the hearts of countless opera-goers.
They are *‘Your Tiny Hand is Frozen,” from
“*La Bohtme ” (Puccini), Act 1. and " All Hail
Thou Dwelling,” frdm Gounod’s ** Faust,” Act 3.
James Johnston's wide experience of operatice sing-
ing enables him to handle these songs in the way
established by the tradition of the hest opera houses ;
and he is ably backed up hy the Covent Garden
Opera Orchestra under the subtle directorship of
Lawrence Collingwood—Colimbia X 1455,

““ Behold Titanta ! ” is the polonaise in Act 11
of ““Mignon,” and joins with the ecavotte, the
air ““ Know'st Thou the Land.” and the overture
heing the popular survivals of an opera scldom
given nowadays.,  The polonaise i sung by an
actress who has just been playing in the ** Mid-
summer Night's Dream.” A brilliant thing, it
shows off Gwen Catley’s technique to great advaut -
age. The Seraglio aria, *1 Was Heedless in my
lapture,” is also sung by Chwen Catley on the
reverse side of H.M.1". 3646,

Peter Dawson’s new record—and who has a
longer and more popular list of recording achieve-
ment behind him ?*—is well in line with the kind of
thing lie does best, and he sings, '~ Gentleman
Jim > and ©* Whalin’ Up the Lochlan.” with exhilara-
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Gramophone Records

ting gusto on H.M.V. BYGIS. ** Whalin’ Up the
Lochlan > js his own composition, under the
pseudonym of **J. P. McCall,”

Finally, 1 can recommend a new Webster Booth
recording of “* My Dreams ™ and ** Nirvana ”’ on
H.M.1V BY617, and a delightful recording of the
popular ** Claiv De Lune,” sung in French by
Maggie Teyte, on H M.V, 111876, Cerald Moore is
at the piano.

Light Music

I start off this section with a recording by Charles
Shadwell nnd his Orchestra of ** "The Spice of Life »
and " Without a Song ™ on H.M.V, B619. This
popular orchestral leader has formed an organisa-
tion specifically designed to deal with music to
suit all tastes and moods, from the elassical through
light entertainment numbers to out-and-out swing.
He has a full complement of strings, guitar, saxo-
phones, flute, ohoe, brass, piano and drums.
" Spice of Life” is, of course, the signature tune
used by Charles Shadwell with the B.B.C., and
now taken over for use with his own orchestra.

The orchestral version of ““ Hora Stacato
(Dinicu-Heifetz) was scoved by an  American,
Adolf Schmidt, and here, under the able leader-
ship of Sidney Forch, receives a spirited treatment
that is entirvely in keeping with the tone of the
original gipsy piece on Parlophone R308+4. The con-
cert treatment of "*‘ Intermezzo 7 on the reverse
side will make an immediate appeal to those who
are fawmiliar with the tilm success ‘¢ Escape to
Happiness.” This new orchestration is noteworthy
for its intriguing havmonie structure, and the
heautiful pevformance by the solo violin.

Harry Davidson, expert econductor of dances
of an older day, has given a generous selection of
truly *“ evergreen uadrilles * on Columbia DX 1459-
60. He fills the last side of his two records with the
attractive ** Chrysanthemum Waltz,” of Lehar,
which carries on the atmosphere and cxists happily
in hamtiony with the quadrilles,

Dance Music

This month, Britain’s leading ** sweet ”’ band has
appropriately enough chosen to record a leading
tune, for ** Near You ”" is already established as the
number one song in America’s Honour Roll of
Hits.  The ovchestration, by Ceraldo’s talented
voung alto player, Wally Stott, offsets the voice of
Archie Lewis, aud is taken at slow fox-trot tempo,
Soft, muted brass and delicate playing by the sax
cnsemble are a distinguished feature throughout
this recording by ¢eraldo and his Orchestra on
Purlophone 172271 If This Isn’t Love,” which
comes from the recent West Emd stage show
““ Finjian's Rainhow,” is on the reverse side and
Denny Vaughan sings the lyric to his own orchestral
arrangement.

Yet another melodic composition from the
fluent pen of Billy Reidis “* A Tree in the Meadow,”
and this month Joe Loss and his Orchestra have
recorded it on H.3M. T, B15997.
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A NEW 9\0
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CHASSIS
MODEL A70

CHASSIS,

MAINS R.G.
540-2,000 Metres  with
TUNING INDICATOR, TONE CONTROL.

6-valve A.C.
15-50, 200-600,
14 gns. plus P. Tax.

Also available as tuning unit feeding
push-pull amplifier. Blueprints can be
supplied for home construction if desired.

Send 21d. stamp for full illustrated lists to
THE TELERADIO CO.

157, Fore Street, London, N.18
Tel. : Tott. 3386.

Export enquiries for full range of .Kits
and Chassis invited.

YOU
¢can become

a first=class
RADIO
ENGEINEER

We are specialists in Home-
Study Tuition in Radio,
Tclevision and Mathematics.
Post coupon now for free
booklet and learn how you
can. qualify for well-paid
employment or profitable
spare-time work.

T. & C. RADIO COLLEGE

NORTH ROAD, PARKSTONE, DORSET.

§= Post in unsealed cnvelope 1d. postage-"
I Please send me free details of yvour y
1 Home-Study Mathematics and Radio |
| Courses. I
0 SEWI® ¢ 00000000000000000000000 !
i 1
g ABIBIISES: 6 0000 000000000000000000 U

1

LP. 89

70L7GT

can be brimarized by you. Full
particulars on request from

BULLS

Also abont following rare types:
P04 615, 1215, 6NG, 6K, ]
M For full Lisl of all 1are au
Valve Types at  B.O ‘l‘: |uxLe~
advert, on Pire =2, Feb
PRACTILAL WIRFLFSS ”
or ash for gur Pree Lixt,
And here is a selection of mise. Lypes vou mny
have been seanhmg for in vai
4 P W3, 54

1
B3 Hl‘l! LS5B.
. \”.:"\ Diviol,
PM2DL, e,
AL, )(l DIJS]O

And 101 more Tvpe: by
MULLARD, BRIMAR. COSSOR, EVER-READY,
FERRANTI, MARCONI, OSRAM, MAZDA,
PHILIPS, TUNGSRAM, DARIO, EKCO, OSTAR
GANZ, HIVAC, LISSEN. PHILCO, SIX-SIXTY,
TRIOTRON, RAYTHEON, R.C.A., and many
others
Onlcr( 0.D. above listed or eynivalents (sub-
ject to stock). Please enquite for auy valve
\'uu require. even if not listed i Feb. We
have it. Old and new types aniving
dul\ Old stock at pre-incicased awl pre-
lmdgvl _brices. Just in

hAB

\R7 113,
LKs?

TELEVIS]ON
Baird’s ** GARRICK ™ Model.

(Radin-Combined), 12 inch e, giving brile
liant picture, 10§ by 2}, Delivery and demon-
stration free.
EXCERPTS from our Stock List:
Taylor Junior 120A.
Taylor Multirange Universal
& the Complete Rauke on eass
Avo Minor Universal (at old prices)
Avo Battery Oscillator oo .. £12 0
Avo Migor D.C. Model .. £4
Also all other models at ol pri xtc~
Instruments of leading mahes i K
Service Sheets, 2 dozen, British and
American, our sclection, good value £1 1
““ Radio Upkeep and Repairs ” 7
¢ Radio Craft,”’ American Library,
10 Books .. . £1 18 0
E.M.I. Fisk * Solariscope,” a novel
rument, shows night and day
areas of world for any time of
year or howr B o
Ex-A.M. BATTERIES inel
Midget 2in. Speakers, = MRret,
also as extensions or only 7
5in, Speakers. New and boxed 15
¢“Peter Pan™ Kit, 474U, for
Universal {-valve Receiver .. £13 17
¢ Hermes,” Personal Miniature
Recelver, J4-valve Superhet, port-
able, in Book-form £18

coo oo

o0

a .. £1 1
20 volty 10

© on wo

0
* Amplion ' Delegate., AC :D(‘, All-
wave Midget Receiver .. £19 3
“ Barlecta ** Adhesive Thread, spaol 4
Dagole D.P. Volume Controls, 2
mez., with switch 6
Also 'most uther valves with dl\ll less swilel
Pliers, tin., insulated 3 4
Hunts 8 mid. 500 v. Condensers .. 4
B.I. 8-8 mfd. 500 v. Condensers .. 6
Celestion 10in. Speakers .. .. £2 5
Goodman 12in. Soeakers .. .. %610
Vidor Portable Cookers. with oven
(uo Tax) 2
Wall Telephone, mlnplctz instailation
of 2 instruments and loore. iwin
wite and insuiating staples .. £315 0
Trimmer Tool Kits, unprm-c(l 10
Tools at_old price £111 0
0.5 mA. Lominons 1%ia. Melers
wiade by Vietoria Insteuments 12 6
8
L]
6

o cooooTo oo W

« Uniflex * Beratch Remover Klt,

for renohaling cabinets .
Speaker Fabric, mndcln “weave.

cottpon tree, H 8q.- 3
Flik ** O ' Disk ohms Law Caleulator 7
EXPORT -We are fully equipped for safe
Pucking and  Despateh  froln the sioaliest
item to bulk. Al ordeis i lately

LYONS RADIO

3, Goldhawk Road,
Shepherds Bush, W.12

Shepherds Bush 1729

OUTSTANDING GOVT.
SURPLUS BARGAINS

Tannoy Power Hand Microphones
with pair of moving-coil headphones.
New and complete with flex and plug.
These microphones will, with suitable
transformer and |2 v. energising battery,
operate a loudspeaker directly without
any amplifier. 1516 (postage 116).

.Telephone :

ILF.F. Trans-receivers (Type R3003),
Complete with 10 valves (4-VR65A,

-I-EFS0, 3-VR78, 2-VT6IA) and 24 v. input

motor-generator with output of 480 v,
at 40 ma. Contains much useful material,
including relays, tuning condensers, etc.
In metal cases, 12in. x 12in, x 8in. Used,
but good condition. 35/- {carriage, 5i-).

28ft. Paxolin Aerial Masts. Comprises -

4 sections, each 7ft. with metal ferrules.
Easily assembled and can be raised smgle-..
handed, 42i- (carriage, 4/-).

16416 mf. 350 v. Peak Electrolytic
Condensers. Fully guaranteed.’ Metal
cased, size 3iin. x 2in. x 2in. With fixipg
feet and terminals on base. 6/3 (postage,
6

Send 3d. in stamps for our new illustrated
catalogue. Hundreds of bargains.

reraAlTtTs RAD l (4]
1070. Harrow Roead., London, N.W.10
(Nr. Scrubs Lane) ’Phone: L4Dbra)ce 1734

AMPLIFIERS. - College 10 watt, A.C..
“valve, mike stage, twin input ang fader
£8/18/6. Similar, only A. C. DC. 5- valve
P.P. output, 10 watt, £0,19 ‘D.
6-valve, P.P. output, 10 \va,t,t:. with heavy
duty case, £12/12 0. 8-watt A.C. record-
player amplifier, push- pull output (2, 6V6),
5 valve. £10/10 0. ALL above amplifiers
match 3. 8 and 15 ohm speakers.
3;_—__""3-“K'5"S- P.M. L/T.: 266:
29 6 .oin.. 15"~ 1 6:in., 18/- ;8in., 20.-
Goodmans. 35/- . P.M

b Mains 350-0-350v..

ay. C.T. shlouded 278 :
L C.T., 219, Out-

g 5.6 ; standard
Pentode (3 ramo-:). 5.9: b watt multi-
ratio. 76 ; 30 waty (2 to 140-1), 239 ;
class B Driver. 76 : midget intervalve,
3-1, 63 : 5-1, 6 6 ; mike transformers, 5.
VARIABLE _CONDENS Sieang,

21 Trans.. 121
slnfrle gang 0005, 4,6. Difter ential reaction
.0005, 5/3. Diclectric. .C003
0005, 39 ; presets. 30 pf., 7l ; 50 pf,,
1/3 : .00025, 2 - ; .0005, 2 3.
_______. .3 amp. (60 ohms ft.
T7d.ft., s 3-way, 8d. {t. Vol. Dropper
1.000 ohm or .3 amp. 800 ohm, with feet,
sliders, etc.. midget, .2 amp., 4 6.

___'..'i; 430-500v.. 8 mfd,, 4 -:
4mfd 36 2 mfd. (350v.), 29 1 mid.. 2 3
110 : .25 mid.. 1 6:16 mid.. 48
32mfd (350\) 6.8 d 768 :16x16
4d 0001 to 0005 €d. :
.006 to .1 mfd.,
Dual range coil wlth reaction

put..

despatched and fully insared.
STOP PRESS: TLermn Relay 7/8

Please write inunediately to (INW.)
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411, Wcarite, PAI23, PHF1/23, PO123,
etc., 3 each L. and M.W.. with reaction.
wave, midget coil packs,
33 - I~ Transformers, 465 keis |
139 pair : Wearite, standard,
ultra midget. 21/- pair.

A IS, 25A6, PEN 36C, CL4, CL"3. EBLI,
TSo, 354, 1T4. 43, INZG. MK'T4,
otc. 2d. stamp for list C.W.0. orC 0 D. Postrs
paid over £1. Buses 662, 664, 18b pass door
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Qpen to Discussion

The Editor does not necessarily agree with the opinions expressed by his correspondents,

All letters must

accompanied by the namc and address of the sendet (not necessavily for publication),

Shoulder-strap Five

ompleted the ** Shoukler-strap
Five,” details of which were given in tho

December and January issues df Pracricar

WIRELESS,

Results so far have been fairly satisfactory
except that [ have had some ditticulty in modifying
the coils as suggested.

L wonder whether I could get in touch with any
of your readers who have construeted this set so
that I can exchange experiences on this matter.
—N. Boucnier, Clifton Restaurant, 16, Regent
Street, Clifton, Bristol,

Valve Data
SlR.»—Regarding F. L. Medhurst's letter, in your
February issue, about Telefunken 612GW the
valve line up is surely CY1 or CY2 not AZ1 and
would be for 230 volt A.C. mains. CF7 with 13 volt
.2a heater, CL4 33 volt .2a, CYl 20 volts .2a
or CY2 30 volt .2a and the barretter would be
EUVIL
The EUVI could be replaced by a dropper
resistance of 770 ohms wired to a valve base.—
A. SvrcLirre (Bradford).

SIR,—I hope the following data and notes will be
helptul to Mr. Medhurst, who wanted informa-
tion on valves of a Telefunken set.

Starting with barretters first.

The replacement barretter, valvo CIO, IP20 are
the correct equivalents of EUVI and EUVIL
rospectively. But since some pins of valvo barretter
are internally connected together, precautions have
to be taken to see that nothing else is connected
to the rest of the barretter base, as is often the case.

The AZ1 is a full-wave directly leated rectifior.
Mullard, Phillips and Tungsrain manufacture the
=amo type of valve under the same code number,
ie., “AZL” No change of hase is required.

The CL4 is an output pentode. Mullard and
Thillips equivalents are CL4 and Tungsram PP34s.
Also no change in base conneetion is required.

The C'F7 is a H.F. pentode. Equivalents are
Lhillips, Tungsram SPI3A. Again no change in hase
is required.—K. Conx (St. Albans).

’

" Bond-tester '

SIR,~~H aving recently obtained a ©* Bond-tester 7
as used by tho R.AF. during the war, and
which is made by = Record.” | have heen unable to
obhtain any information about this, even from the
makers. 1 wonder if any reader of Pracricarn
WirgrLess could give me this information. or if
there was any way of modifying this instrument
30 that it could be made useful.
type instriment with a free swinging pointer and is
very well made.—3War, M, MarsitaLL 17, Corporation

t., Clitheroe, Lanes.

It is a inoving-coil

Cathode Follower Amplifier -

[R.—In the February issue Mr. J. Porter

(Colindale) states that he built an amplifier
with the output taken from the cathode cirenit
ol the push-pull output valves without success and
would like to hear from readers who have experi-
mented on these lines. .

I have such an amplifier im use which gives great
satisfaction when coupled to a three-valve superhet.
also of my own construction. It hasn't heen used
as a gramophone amplifier yet, as 1 haven't been
ahle to obtain a turntable.

The valves used are as follows: A 6J3 as
cathode follower input coupled via a bass and
treble tone control to a 6J7 connected as a L.F.
amplifier.  The volume control is hetween thix
valve and another 6J5 as a * phase- splitter.”
followed hy two 6J7x as L.F. amplifiers driving two
6V6s in push- pull with the output transformer in
their cathode circuits.  The mains tran-former
gives 350-0-350 at 100 m/A 6 v. 3A., 5 v. 1 A, Nothing
special about that!

The special transformer
friends recommend is required only when the
output valves used are directly-heaterl triodes.
then each valve will require its own C.T. hcater
winding.

The 6V6s being indirectly heated can use a
common heater winding, the cathodes being
connected to either side of the O/P transformer
primary.

The speaker used is a 12in. Vitavox mounted at
the top of a piece of #ft. x 18in. < #in. board
standing in a corner of the room, Not an acoustically
perfect. arrangement perhaps but the best that
can be done with present shortage of tiniber !

If Mr. Porter or any other reader would care for
a copy of the cireuit 1 shall be pleased to oblige.—
J.oJexriys (Cwmfelinfach, Mon.).

which  Mr, DPorter’s

LWe thank all those reuders who supplicd delails of
this particidar type of amplifier. AU others e Teen
puassed on o Mr. Porter—Ed ]

Ex-Service Apparatus

Sllv—[ endorse the statements put forward by

K. A. Roosenburk that amateurs should attend
ex-Government radio parts surplus sales beaides
dealers.

As most of these dealers are of the ‘¥ shop in the
hack street.” variety and usually chamge according
to standing and dress of the potentinl customer.
I think it’s about time amateurs themwelves found
out where to get what the dealers can buy. 1
suggest that Government surplus supplies he listed
and sold through various Army-Air Ferce centres
where fromn time to time a sale he advertised, then
amateuars can U go-to-it,” and the profits of the
sale be given to Soldier-Airmen funds.

There muxt he tons of radio surplus lving idle in
Government stores and ex-factory stock that enuld
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be used by the amateur rather than the" dealers’
financial use.

A firm I worked for have made quite a profit on
Clov®rnment scrap, buying so much scrap by
weight and sorting out tlie usable stuff, patching
up and selling sometimes at original new prices or
making £25 on a £5 cxpenditure, in this case, air
compressors up to 200lbs. per sq. in.

Yet I have bought from the same source as my
firm or even from the firm by the simple method
of buying £1 or £2 of scrap iron with (pre-selected)
usable parts comprising it. I am not working for
this firm now, but I can still buy scrap iron, so
what now, amateurs, you too can get things done if
you keep your eyes skinned.—Z. M. 1. I’'REECE
(Middleshoro’). . '

A Dealer Replies

IR.—With roference to the letter of “K. A.
Roosenburk (Liverpool), February issue of
PrAcTICAT WIRELEsS, and the confirming letter of
A. W. Mann, March issue, may I beg your space
for my comments from the ¢ other side ¥ ?

Because of the many fallacies contained in
Mr. Boosenburk’s letter, it is evident that dealers
did not offer a reply, but now that one of your
contributors backs him up, then it és time {or one
of the accused to reply.

Mr. Roosenburk’s ideas on business, are, to say
the least, quaint. He supposes that an article
bought at, say, 3s. nets a profit of 3s. if sold at
Gs. He does not take into consideration time spent
at sale; cost of removal of goods from site to shop,
sorting of usable items from useless, cleaning up,
along with the normal overheads associated with
the running of a business. All goods purchased
ex-M.O.S. are not in resaleable condition and the
loss sustained must be redeemed on the saleable
items.

Many ex-M.O.S. items are offered at different
prices by different firms, but the higher price
firms are not necessarily making the highest profit ;
they may have bought the same item but at
different salos and at different prices. Again. a
large majority of M.O.S. material is bought by
¢ job line 'merchants ** for pure speculation and the
genuine trader must pay their prices if he requires
items they have purcllased. Often these merchants,
with pockets full of money, will overbid genuine
radio dealers.

On other occasions ““lots » are too big for the
smaller trader (as myself) ; then of necessity purchase
must be made via the original buyer, who may be,
to my knowledge, a timber merchant, bhuilder,
poultryman, scrap merchant, —ex-car wreeker,
cte., with idle cash to speculate.

Mr. Roosenburk is wrong in assuming that the
public do not get a chance to buy direct from
M.O.S. Entry to a sale is normally obtained by
purchase of a catalogue. The purchase by indi-
viduals is restricted by the numbers offered in any
particular “lot.” He may require one of an item;
50 may be offered or 500.

Prices would, poerhaps. be lower if “ bidding
was confined to the particular trade or if the items
were offered by M.0.S. to bona-fida dealers in the
particular item, but what a headache that would be
for M.0.S. and auctioneer !

My shop is visited by most of the local “hams, "
and T have their assurance that my prices are the

3]

fairest in town (and, at many times, lower than
outside).—WiLrtam A. Brxsonx (Liverpool).

Cathode-ray Tube Data

IR,—I would like to add some

to February issue on C. R. Tubes.

V.(.I:.97. There are three anodes in this tube
instead of two shown.

These three anodes are all hrought out to base
contacts; Al and A3 are not internally. connected, *
neithor is the screen. The missing information is,
therefore,

Pin 5 Al, Din 7 screén. Pin 10 A3, not Al

It is essential to provide push-pull deflection
on x and y plates in order to avoid trapezium
distortion and defocusing. 1t is advisable to couple
x and y plates direct to anodés of paraphase
amplifier, and to obtain shift by variation of cathode
bias on one eof these valves, thus avoiding dif-
ferentiation due to coupling condensers when used,
which is bad practice.—W. ‘G, Woop (Bristol).

information

SIR,—I wish to point out two errors in ¢ Cathode™™

ray Tube Data,” of Pracrican WIRELESS,
February, 1948.

The first is in diagram 2—the cathode of the
3 BPI should be joined to the positive end of the
brilliance econtrol. . .

I'he second error, which is rdther more misleading,
states that the V.C.R.97 has a long afterglow.
It should read—All cathode-ray tubes, except
the I'.C/.R.517 mentioned in the table on page 56,
have short afterglow. The V.C.R.517 has a long
afterglow. .

I would be very interested to hear of others’
exporience with the circuits in Figs. 3 and 4 of
“ Cathode-ray Tubo Data."—J. C. THWAITES

(Whitstable).

) Readers’ Thanks
SIR,——I wish to thank you for publishing my letter
in the Y¥ebruary edition of PrAgTICAL
WirkLESs. DBecause of this publication, I received

“dozens of letters, containing many bits of informa.-

tion, circuits, etc. One letter came from a friend
in France who. I believe, was an original member of
that gallant body of men—the ‘" resistance.” I
have written to him, and the others, thanking them.
Sir, I thank you for your part in assisting me to get
my little set fixed up, I am ready to help any
other roader with Model 3 Mk. II (BB.2) troubles.
~—Prrer P, SxivingTox (Enfield).

SIR,—Please allow me to tender my thanks to
all your readers who so readily responded to
my appeal in last month’s PRACTICAL WIRELESS,
re connections for sets 19 and 58 —Tnoxas WiLLs
(Sheffield).

OUR COVER SUBJECT \

HE Covernment made some time ago a film

entitled ** Production Drive,” This showed

the progress being made in various industries, and

among the various factories which were filmed

was that of the Philips Company at Mitcham.

Our cover illustration this month shows one of

the cameras at work filming one of the Philips
operatives wiring a standard radio receiver.
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CLASSIFIED ADVERTISEMENTS

RATES ¢ 3/- line or part
thereof, average five words to line,
sminimum 2 lines. Box No. 6d. extra,
Advertdsements must _be prepaid
L and  addressed 1o Advertiscment
Manager, " Practical  Wircless,”

per

Tower  Jouse, Smllh.unplun St.,
Strand, London, W.C
ALWAYS SURE of a good reception.
Radlo Craft, 01 6 C.Q.. 186 ; Radio News,
25-; Q.. T.. 216 ; life (International),
40 -} Look, 25 - aturday Kv. Post, 55'-,
etc. For full list of ali other Amcrican

magazmes send

n 1.€. to Willen, Ltd. (Dent.
58). 1

Road, London, E.10.

R ’»Nup]an Q
plans. Do you need

(¥ er

a series of constructors
a Signal Tracer, Mains Signal Generator,
Cdllhlatol“ 11 3in, Oscilloscope ;  Audio
Oscillator, Valve Volemeter, Wobbulator,
18 Range Test-set or the new miniature

Tmcette '’ a pocket faultﬂndel ? Each
plan. 26, fromn E. N. Bradley, * Whinnie
Knowe.” Sennen, Cornwall. S.A.E. for

details.

_—
ALREADY readers in four countries are
using my complete detajls and drawings
for buxldmg an Electric Hawaiian Guitar,
76.—C. W, Cragg, 48, High St., Oakham,
Rutland,

RECEIVERS & & COMPONENTS

THE L/ \\()Itl) in radio Kit and
Component Bargains ! Really detailed
instructional manuscript how to build best
. or Universal
receiver. 2 6d. Absolutely complete kit,
incl. valves. speaker and cabinet. £8. Also
5= valve high gain 3~ vn\ e quperhef assembly,
A.C., 86 17 6d. ; A.C. £6. Postage for
fu Spemﬁcafmn:. Selcmum metal recti-
flers. very compact, 250v., 45 mia.. 5- :
350v.. T0m a. 8 6d. Filament transformers,
ideal converting midgets to A.C.. output
6.3v. 1.5 amp., 32 8. Standard shrouded
rains transtormers, tnput 110-250v., output
300-0-300, 6.39.. ov 2 Bd. Ouallty perme-
ability-tuned iron-cored LF.’s. 465 kes,
13 8 pr. High Flux WM. Speakers, om

less trans., 17 8d. : 6'in., with 24 6. ; &ifl.
R. and Al less, 21°- ° with 27 8d, _Gov.
Surplns‘ Vatves (guaranteed),
BF5. 5 Gl . KIS0, 7,6d GU4-5, 6J7, 6FG.
sV6, 2516, 3545, 10,64 T 13 8d. New
commercial valves still pre-budget. 8K8,
GK7.8Q7, 616,574, 25A86. ZJZG Revolutionary
new high " Q" 3-wave jron-cored coil e los,

unusually compact, 33 -, Immediate, safe

despatch all Avo Instruments, l’ullln
nd 0.p.v. multimeters, A.C. D.C.-

0-. Polar 2-gans cond.. .0005.

e llol\ ll(-\‘ 24 plus 16, 350v.. 8 6d.

] tideal
25 mfd. 25» bias,
Bargain Lis1, 21d.,
: C.W.0. or C.O.D.. postage strictly
evtra under £5 N.R.S., 66, Parkhill Rd.,
London, N.W Gulliver 1453.

RADIO (0 'TRUCTORS again  oier
unbeatable bargains in surplus gear. All
brand nev\ including 1,481 receivers at
£10 17 6. National I-10 receivers with power
pack, £18. Headphones, boxed, 2 pairs 6i-.
Super Morse keys, 4'8, EIF50, RLIS, CVIR8
valves, 6'- each. 2 volt batt. Triode: 2 6.
Siow motion communications dials m-
plete, 59, ete. ete,  Hundreds of bargains
) sts from Radjo Construc-
tors. 28, Spital H Sheffield 4. Trade
supplied.

1. . DISMORLE, Oldehurch Lahoratories'
Now ready. Moditication details T.8.73"
Instruction Booklet and Four Blueprints
rovering complete conversion of "Test Set 73
to First Class Scope. Dost free. £1. More
Instrument offers. Avo Model 40, as new,
£13. Sangamo Western Analyser E.772.
100ua mr)\unent Resistance readings
0.2 ohm to 10 megs. on internal battevies,
2.5v.t01,000v. A.C.and D.C.. 100ua to 500 mA,
D C.. 0.5 to 5a. A.C. Complete in carrying

ase, onc montl old., Spotless condition,
\ldkel 's Tet price, £2210'0. COur price,
£18 10 0 (plus carriage). Evershed Wee
Megger in leather case. Perfcct condition,
£8 100. If it's instruments, consult us.
Sale, exchange. repair. calibration. We are
Oscilloscope  Specialists. See our last
month’s Ad. for Coil Packs, I.LF. Trans-
formers, etc. All designed and m.muiaclul‘ed
throughout by us. For noisy mains, Four-
stage fully screened Static Suppressors.
Post free. 8/6 each.—52c, Oldchurch Rd..
Chineford, E.4. "Phones : $il 4987, Mar 1988,

{canned, 6 8. 161 8 canned. 8-,

~ PRACTICAL WIRELZSS

1 VAVE MAT Thasit

SPECLAL OF
‘]ll-‘ ADRPIHONES.—W Lead and Jack Plug,

5/- pair (boxe pairs). 54 - doz. pairs

SILVER MICA CONDENSE —Asstd,
values, 2 - doz., 20 - gross lots.

Fl\l‘ D (()\'I)l‘\sl RS8, METAL BLOCK
FYPE, .03, 1,5 r‘d 4 mid., 200-400 v, wkg.,

1/- each, 108 d

CONDENSERS.—.002, 28 doz, .0005, 3-

doz. .1. .0l. 9= doz. 8 mfd 4:6. 8~8

Th mid, 12 v,

wkg., 2 - each. 4-+4 block, 3 -
Sl’lu.\l\“{\ —P.M. (less trans.), 5in.,
14 - : 6in n., 27,6. Trans. to match,

24 a
Multi Ratlo Do.. 7 6.

VOL. CONTROLS.—AIL values (Centralab),
LS. 365 W.5. .40

LINE ('()I(I)~3 00 Ohmi per {t.,
186 yd.; 3-way, 2'-

T .\l.\(- COND SI AN —.0005 P()LAR
MIDGET, 116 undurd. 5 6.

SOLDERING IRONS, STANELCO.—12 6
cach,

2-way,

AMAINS TRANS.—350350 8) m.a. 4 v..
R76: 6 v., 286,
LARGEST ASSORTMENT OF VALVES

ALWAYS IN STOCK.
YOUR ENQUIRIES.

LET US HAVFE
RADIO SERVICE

:" AT Kingston 8353,

29, Castle Street. Kingston-on-Thames,
surrey,

A FREE DBOOK

on Morse Code Training

Theraare Candler Morse

Code Courses ior

Beginners and
Operators,

Send for this Frec

“BOOK OF FACTS "

It gives full details con-
cerning all Courses.

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

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

‘Radiospares’
Pualiiy

The
Service FEngineer’s
First Choice

Pares

*
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T awine

' s()l THE R.\l)l()‘ g
BARGAINS
l \lI T RADIO PUBLICATIONS, —
tefo Vahve Manual, British and American
}valve\ alternatives and equivalents, 38,
post 3d.
AL ICATIONS  PREN !()l SLY
‘\l)\l R’ 1) STILL  AVAILABLE,

1

nd 2!d. for complete list.
A MOTORS, 200,250 volts,

one-cighti
h.p‘. one-third amp,

Idt-a] for Lghtrwork,
ete.. £2 15 - each, plus 5 - carriage.
TIRONT MICROPHONENS, Bldnd New',
w)th afe. lead and ping, 4 6.

1 IN-

WO  THROAT  MIC R()l'll(l
AL DE TORNS,
20 me
n aluminium carrving case with leath

. 3 6. post, free.
ENT CRYNT
TESTLRS, 500 6.700
. complete with two valves,
handles, 16in, x 10in. x b“n 20 - post bce,
R.A S, 2/6 each.

ke s,

>

TORSE KEY post 4d,
IL\\SI‘()IR\“ itN, Ratio 1 :%0
4.86. t)})mt 1-. Ratio 1:7 mu-

e .1, 2 6, ]/O:r
T.500 v.d.eo 7 6.
© 76, Dost 1,
YABLIC HOL
For use on wood. metal or

. post 64.
P l‘\\ L\ GANG CONDEN

LIS,

T SINGL G ANG CONDENSERS
2 6. post 6d

CN-ARMY HEAL Carbon mikes
nd moving coil earphon 12 8. post free.
FANNOY  CARBON MIKE INSERTS,
2 6. post 3d.
MO R.L BATEIRE soltz L.T. and
90 volts H.T
R.A “ON 19
it level
(")llvl[( & geal

“heoh and_hondreds of components,
guit bargain fcr experimenters and model

New &3 r'arna"e paid.

TORS, W.X6 and W.112.
1 - each. post
SQUTHERN
46. LISLE

New,

RALIO SU PPIY. LTD.,
STREET. LONOON, W.(.2.
GERard 6

WMEARVE P Coils, all tv pe~ 3 - each.
Dubilier Drilities. can types. 8 mfd.. 4 6.

66. 8x16.86. Post extra. Large
xluak of components for the home con-
structor.  Mains  transformers, Driver
transformers, Smoothing chokes, Volume
controls. Fixed and variable . ondensers,
Copper wire, Co-axial cable. valve-, etc.
Prompt Mail Order Service, Ianq'umes
invited,—Weatherhead's Radio, Bletchley,
Buck

PRITH RADIGCR AR LU, The
Leicester Specialis n m  their
comprehensive tocks rdix radio
compass recelvers Mndnl I\IN% 3 bands

150-325,  325-683, 695-1.500 K cs,

covering
2R.F. stages, with12metal valves androtary

er fm operation on 24 v .C. Bendix
receiver, RAILQ. bands <u\ Rz 150 400,
400-1.1C0 Kk ¢s, 2-5. 5-10 m ¢ R stage, with

7 valves and rotary converter for 24 v. D.C.
Price for either model, £10. complete with
full instructions for converting to A.C,
operation. R.C.A. nlament transtormers,
210 230 250, 40 80 cycies, 2 x 4 v. 10 a.. 5 v.
20 a.. 2.6 v. 10 a.. all centre tapred. un-
1cpcamble at £3. Standard U channel
steel racks (for 19in. panels), 4ft. 10in high
with base plates. £2. Jones plugs and
sockets, 12 way, 5 - per pair, 26, 40 and 80
Eddvstone 4-pin coils, § - set of Woden
de luxe potted mamq tl ansformers Jl)O 0- 300
i20 m.a. 6.3 v. and § - L.T.. 39 otted
output lmmronmels 7.0000C. T, J 150
sec., 20 w., 29 61 potted :.mootlu'm chokes
to match, 25 -, SOE of 3. £4 10 -. Tuning
condensers, 160 pI® 3 gang, ceramic msulaA
tion, Wingrove and Rogers, 76: .
7 8. Meters, . ﬂuah tvpo :
microamps  (10.000¢ 2
.12 10-0-10 n
126 ¢
ts N.C.,
1

.0005 3 gang,
-0-100
2 €

D.c.. 5
15-: 0-300~ micro-
8qu"ue ﬂllbl‘ type :

5 v.

5 126 0-.5 a. R.F.. 78 3&1’[‘
7 6. Bdlvam valve kits, new and guaran-
A SP 5

61, 7. 6L6

Do TX6I5, 2X6L6, 2\80
o Ry, 6K8, 6K7. 6Q7.
51 B(ugam parcels
multi-way plugs and sockets,
5-. Systoflex, 72 yd
resistors and conden
50 asstd.. 10 6 + 100 asstd., sa

guaranteed or money refundcd .\ithout

b/b 574
Service type
12 asstd.,

| Trade ~upplicd.

question. Latest lists free on request
Frith Radiocralt, Lid,’

Leivester, "Phone: 58927,
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SPARKSY D \TA \lll Lls Provxde detail-
ed descriptive matter and Full-size Con-

structional Prmt of Designs Tested and cnnvelslon

G u1mnteed

1. l)l! \H)\D SPARKS
NEW l)l SIGN
THE " OL1) I~()L‘\ s TWO.”
An AC.D.C.
who cannot be bothered with tuning.
Siation Selection by Switch. I/M Waves,
3F Watts O Put. I're-set Tuning and

Reaction 5 ... 219
TIHE “CURBY A Fine little A.C./D.C.
2-Valver. Plus Rect. ML, Wave receiver.

Powerful, Inexpensive and Simple to Build,
3! Watts, TrEespo:
\,\II'LH- Inl(

nse
Tl CADET” A C/D.C

The youngest addition to my famous range | —36a,

Vol.
| SHOR'I
1deal | tunity to obtain an ¢

of Amplifiers. A full 34 Watts Output.
and Tone Controls. Good Quality.

for P.U.
THE * CHL \l LENGER © PORTARBLILL
An Amazing A.C.'D.0. Portable. 3-Valve
lus Rect, M L \Va\es Fine Power and
uality. No. r E. needed
MANY (Hlll"l{ I)l Sl( R for Scts and
Amplifiers available. Send S.A.E. for latest
List and please include stamp with order.
Prompt Service. Components supplied.
ORMOND SPARKS (2),
[:] l'hool)vlll toad, Brockley,
(Nearest Station : Ladywell.  S.R.)
¢Phone : Lee G'een 02200

HARRY JAMES PRODU (‘rm&sf 270,

Teith Walk. Edinbux‘»‘!’h Mail Order
Soeoialists. ash with_order or C.0.D.
Etectrolytics B I 500 v. Blocks : 8 mifds.
36 : 88 mids.., 56 . 16-8 mfds.. 6/9 :
16 mfds.. 5:6. Dms Zo v. 25 mids,, 22
Coundensers, .1, .05. 500 v.. 8. each

.25 mfds., 2/« e.mdll vax iable 2-zang .0005.

18- : with trimmers, 13 6. T.R.F. chagsis
91 ‘(5 drilled. 4 6. T.R.F. Coils. M. and L.,
with circuit. 8/6 pair. Speakers. 5in. P.M..
196 ; 6!in. energised. 1.000 ochms, 29/6. |

Resistors. ! watt, 6d. 1 watt, Enl Vo{l}ume pendent of Mains, 57/6. Opelat_es from any
vl

fains Transformers. 350-0-330 | 4 voit and 2.000

Cont,mls standard  values
56. N

SO ma 4 v. or 6.3 v. heaters : small
pentode output transform ars, 5 6. Valve-
holders. 5.7 octal, 7d. : amphenol type, §d.
Send S.A.E. for lists. Enquire about
ditlicult items. Valves sent C.0.D. Large
stocks all types.

SPECIAL EX-GOVERNMENT OFFERS.
18-valve Sets for salvage only, complete
with valves (6 v. mains types), 50- ea.
Tower Units, type 302, 230 v. A.C.. 50 c/s,
600 v.. 120 m.a.. smogthed .output. £3 5
as new., 20 watt Admiralty patt.”  P.A
units. less horn. 3 ohm coil. 25 -. VCRIT

C.R. tubes. Gin. eler.. guaranteed short.
delay and unused. £5 ea. Vibrator Packs
12 v.. 230 v, 70 m.a.. new. 35- ; alzo used
tvpes. 6 and 12 V.. 300 v. 100 ma.30-c'\
Rotary Transformers. 12 v.. 275 v. 110 m.;

6 v. 50 m.a.. 126 ea.. or in case wxch
Smoothing, £1. Rola 6in. Speakers, 21/~
Standard Speaker Transformers, 586 :
45 m.a. type. 4 6. Miniature tybe to match
45 ohm M.C. earphone. 3-; 120 m

chokes., 6-:. 40 m.a. midget. 3 -' 3
vibrator transformers, 150 v. 40 m 5/
12 v. 250 v. 80 m.a.. 9 6. Mallory 6 and 12v,

Viprators. N.S.. 86. Radio Compasses.
new, 10 -. Aerial C.0.relays. complete with
Magnetic mikes. 2/8.
M.C. earphone. 4/8.
phones complete with plug. 6/8.
L.R. ’phones. 4/-: 2iin. flush. 100 m.a.
meters, M.C..12 6 . 2in., centre zero. 50 a.,

5/- : 40 v.. 7/6. Meter Rectifiers. 5 m.a.. 5i-.
12 v. 1 a. for charging. 10/8 transformer
to suit for 230 v.. 9°6. Set of 5 S.W. coils,
small. dust- tuned type \\1Lh miniature
ceramic .urspaced trimmers, range anprox.
3-80 meters. 7/6 per set or 2'- ea. 1FTs.
12 me/s, screened with trimmers, 5/- ea. ;
200 ke/s midrets. dust-tuned, §5'- ea. Tubu-
Jars, .1 mfd.. 350 v.. 3 - doz. ; ditto. Midget.
150 v.. 2'8 doz. : assmtud lots up to .5 mfd.,

750 v.. 12 for-18 -. D.C A.C. converters.
12 v.. 230v. 50 C s, 200 v £310~. . or in case
with conirol gear. Rustprool wire
netting. 1}in. mesh for screening. size
approx. 4It. x 1!ft.. 2'6 per sheet. \'alves
all guaranteed ue"rect. (spP41,

8 e 5i- 3 VU.}9
equlv "Uus. et.c 9/-: 2 5
40r6y .30 9001, BAKS. 10- ea. : EBC 33,
7 6; VUL H.V.rec.. 10-. 100.
{Cs, long spindlés. 1 9. Coloured knobs.
iin.. fitting blue, whlte. red. yellow. various
engravings, 2 - €4 per 1.000. 1RO
SI\: varlous H.F. chokes. 3/-.
8ix L.F. chokes. 12/-. Si\L P. tranys, 12/-,
Uniselector s“lwhes Hw.8 bank, brand
new and complete. 27 6 ea Trade terms
for quantmes S.AE. for complete Lists.

LISIL THE LTINGS,
A\ LLI(.- I RD,

nu TTOF\ ESSEX

(2
2-Valver Plus Rect. for those packmg ete.. 10/-.
‘mA..
| boxed. 6'9. Miniature inset’ phones(U S.A).

a0

J

|
|

£2
| Little Faling ane

| 465 k cs, ltin. high by lin. square.

PRACTICAL WIRELESS

B ARGAD
meter rec

April, 1948

MUDIPI(‘AI TONS and repairs to all vaeq
of receivers and amplifiers. Rewinds of all
descriptions.  Send equipment for free
estimate. Kit setsassembled. wired. tested.
15'- carr. paid.—H. Dowler, 54, High Street,
Fershore, Worcestershire.
REWINDING. Mains transformers, auto-
transformers, chokes, etc., rewound or
altered to specification. Send card or letter-
head for trade rates.—Regent Rewinding
Co.. 36. Rosslyn Hill. N.W.3.
v of Radio Receivers from £7 8/0.
Table

\.—479 B. 10\' ~ superhet. 1}
., useiul for FM. or telev.
in sealed cartons (usually

7 gns.) ; Only 5 Ens.. with 10 new Mazda
valves. Adm]ty M58 VHF Amp. Unit, using |
grounded grid triode CV53 with power unit

H.T. metal rects.). in sealed cases, 26'-,
Ietels moving coil.
20v.. new and

75 mA., 500 mA.,

\\'est Electr.. useful for deaf aid or midget
. 15/~ : pair w/headband or 8- single. | &
é me; én“texarectw moswestmghouse (bridvp 4 ang 5 valve. All new materials.
e Fea%rxl'nglyusrmxdto ‘é?fo;“zfr'.ifﬂ. Models. Semi-Midget. Our latest Kit-
| fiers. w/ 4 valves (U.S. GT type), in scaled | Wylwyn Star 1948—has connections for
| boxes. 29 6 only. C.W.0. Tiny for Radio. | (ramophone Plck-up and extensions to
Dalston Lane, London. E.8. |L oudspeaker. A.V.C. 6 hours average time
e 2 for constructing. Full details and diagrams
-\WAVE FANS.—Here is an oppor- | with each kit. C.W.0.or C.0.D.—Isherwoods,
-Naval Communi- | Reme House 81 Plunglnvton Rtoad, Preston.
%atloglhne:exver at a really a[ttratc}slveBp;‘Ol"c Lancs. : 3348. Estd. 1936
For the mains user we offer the BS0. a |y, v \r\\xn\ G:3GY. 28. Market Place.
e supéﬂéet coveringgIs slo metres. | Noygh Walsham, Norfolk. everything for
ade by A. C. Cossor in 1944, these sets have | transmitter, receiver and lest gear.
never been used. Usesstandard 4-volt mains  groekists of equipment by Eddystone,
}{al\es. heated by built-in filament trans- | flamrad. Raymart. Labgear, Woden. Denco,
ORNTETSK. olt 50 cycle input. —Our | wearite' and other well-known makers.
Spetial Barenin Price. £10. WelEht 11015 Stamped envelope with enquiries, please.
Also the 'B.13. a 3-valve Battery Receiver. | paniq postal service. ¢ .W.0. or C.O.D.
e g 38322;"%‘;‘9;93‘2"t‘““;ﬁ?“'l,",;’ SOUTH-WEST London amateurs, for youl)
g 0 5 e
high standard as the B.50. Our price, £7 10%, ?:r‘;‘%%fto‘ék‘55slf‘1“jtall%'}%‘lgogiglum +
Total weight. 56 Ihs. These sets have been bt “’ﬁ’d* \’:':I" hlad b ’pPh o LIB (»2.'
built for conditions where performance Is | Merton Rd.. Wimbledon, on
the only consideration and where weight | COPPER wires. enamclled. tinned, Litz.
and cost are of secondary importance. | cotton. silk covered. All gauses.

Note valves are not included. 1t ordering | screws. nuts, washers, soldering tags.
by post. please incl ude 10/- extra to cover | evelets. Ebonite and laminated bakelite
cost ' of packing and a non-returhable | panels. tubes. coil formers. Tufnol rod.
wooden crate. -Our latest Lists of ex- | Flexes. crystals, permanent detectors,

Government bargains is now available. | headphones. ete. List S.A.E. Trade sup-

Send stamv to-day for Yyour copy.— | pliel.—Post Radio_ Supplies, 33, Bourne
Walton's Wireless Stores. 203. Staveley Gndens London. E.4.
Road. Wolverhampton. Tel. : 22039, | BRAND NEW (;gods(rChohes gH 200
ELECTRIC Hand Drilling Mach es T . | m.a., super jo shrouded, wt
e e e post 1'3. Armnphenol Co-ax, 3-piece plugs/
8-volt. or 12-volt battery. 1.250 r.p.m. On sockets, 9d. Pve Co-ax. Tops. 4d.. plus
r.p.m. on 12 volts. Can be postage. Chassis containing approx. 60

a
used for driliing or easily screwed Lo bench | 'adio items. 8/6, plus postage 1 4.~ Austen.

and used with standard chuck attachments | 28. Valebridge Road. Burgess Rill.
(rotary wire brush, grinder, polishing mop. | KIT SEIS WIRED, — App'ilﬂtus con-
etc.. Fitted with Reliance chuck. 0 to {in. | structed to your design. Any receiver
capacity, ex-Covernment ball-race motor. | serviced. Send diagram or set for quota-
stom, Jeads and quickgrip e¢lips. weight | tion. to . A. Sharp & Sons. 53, \\eedmg,nn
lbs. Numerous testimonials available | load. Kentish Town. N.W.5. 'Phon
ror inspection. carriage 1/8.—F, A. Mason, i GUL 175
153 Manchester Drive. Leigh-on-Sea. Essex. | pyvgRY llll\G for the
20 YEARS EXPERIENCE.—The Quality | structor.  Send stamp for prige Ust.
Amplifier built to Mv. Williamson's design | II. Tdbner 118. Nightingale Road, Hitchin.
| and hacked by G.E.C. is undoubtedly the | Her
finest amplifier so far produced. e are | yjpiry
pioneers in the manufacture of this ampli- | New ex-
fler and at the price quoted it is the finest
product on the market to-day. Speclial cir-
cuit, special output transformer. hand
builc by experts. Tested and guaranteed.
7 valves. 'I‘he real job for quality. Price
5.—R.T.M.C.. Ltd\.‘. Laurel House, 141,

wireless = eon-

5. 0-1 ma.. M.C., squarc flange. 2m
M. tested. 18/6 each.c.w.0.—A.C
Steadman. 220, Chellaston Road, Shelton
Lock. Derby.
XA \I BATTERY units. inert,

10/9 ¢ ost  free. »BULLS
(P W) 246. High St.. Harlesden. N.W.10,
BARGAIN. amateur selling up offers :
new valves. condensers. resistances., books,
etc. ‘'Phone : Putney 1006
\I(, 181, ex-Govt. midgel all wave 5v.
superhet, A.C./D.C. power pack. 'phones,

CHARLES BRITAIN (RADIO). LTD.

T.R.F, COILS, M. and L. Boxed with civcuit,

7 8pr. Midgetironcoredl.F. transfor}rpers:i
ixe

tuned. 9,68/1)1'. thxlco 465, w(lir,h trimmers. | new. 9 s, —~CGreenslade. Box 99. Gloster,
alr core, 8/6 pr. 2-gang condensers. .0005 | WANTED, Telsen ¢;.S.4 transformer. Full
with feet, long spindle and trims., 10-: | particulars to Pinkham, 10, Kent Street.

L0002, Iess trims.. 6/6 ¢ .0001 midget, ceramie
ins.. 4,6: .0005 single, 2'- Morranite
V/Cs. } meg. with switch, 5/-. Raymart
k. ob< 1}in. dia.. 1/- ea.
N. VAL VES. Ex-Govt, Type 807, 5U4C.
126 H\RA 6X5. 10'-: 1.F.50. 6-;
Acorn types 956 and 954, ‘g ea. i
txanstolmels 350-0-350 v. 80 m.a. 6 v, and-

Lincoln.
WANTED, Telcfunicen valves RV _12P2000
and RV 12P2001.—Thompson, 17, Welbeck
Street, Mansfield.

SALE, Goodman 12in.

15 ohm speaker.

paid.—Pox 153

5 v. 200 v. to 250 v. Prlm'uy Brand new | TAYLORMETER. 12 - 5.
op through type, 196, l—%ox };;\IITI R, 120 A perfect,  £5
Sl brand new. Less SALE, R 208 and R 11I6A. S.A.E.—Box

146: 8in. Rola, €1: 10in. |¥
T(We regret this madvextently 55.! i
AWANTE D, R.1155 complete tuning dial,
75 ke/s—18 Mc/s.—Box 156.

TUITION

AMATEUR RADIO Transmitting
Licence.——Complete posial course of in-

Class B battery amplifier. tvpe 127, compleLe struction in theory to meet requlremenls
with valve type 220B. and circuit, 78, of the examination syllabus.—Appiy :
1-. Combined moving coil mike and hcad- British School of Telegraphy. Ltd.. 179,
Sof (3 moving coil inserts with Alni mag- | Clapham Road, London, S.W.9. (Estd. 40
nets). ON/OFF switch on mike. 9'6. post vears.)

frec. Small chassis containing these | FOUR CIGARETTES per day or Associate
components, 2 valveholders. midget volume | Membership of the I.LEE. ! Which would
control. LF. transformer. and tag panel  vou rather have ? Expert and successful
with condensers. resistors. etc. Only 3/- | tutors of the British National Radio Schoot
ea.. or 2 different for 5/-. will coach you for LLE.E., Brit..LR.E.. and
We regret the delay in sending out ** P.W.” | a whole series of C. & G. examinations for
Lists. New onesare now available. Please | 8. per day ! Write to-day for our free
send 2id. stamp.lCharles Britain ( iiv). | booklet and unequalled guarantee. Studies
Led., lLulIu House. 2. Wilson Street, | L Dlrecr,or B.Sc.. AM.LE.E.. M.Brit.L.R.E_,
12.¢.2. Tel. BIS 2966. 66, Addiscombe Road, Croydon Surrey.

S..
Rola, 30-
appeared at £1 in previous adver
VIBRATOR PACK, 6 volts D.C. m. 250 v.
A.C. at 80 m.a. out, in black crackle case—

size Tin. x 3in. x 2iin. Employs a Stiratosil
vibrator, and is comp]ete with filters.
Brand new and unused. 27,68, plus 1/6 post.
SPECIAL OFFERS
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less trans.. unused, £6. Carriage and packing .



www.americanradiohistory.com

v

Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS Ne. of T J. Caam’s A Superhet $ = PwW59
Llueprint.  F. J. Unning’s Ubiversal £4 Super-
het 4 oo oo a0 — Pwso
CRYSTAL SET3 “Qiatitone  Universal Four —_ 1"wig
B(l\fepnnls, 1« WL SHORT-WAVE SETS. Baltery Operated
1907 ¢ aa - vggr Oue-valve : Blueprint, 2s.
Yhe J"‘“m e = PWOT i SW. One-valver |, —  Pwas*
Two-valve : Blueprints, 25, each
STRAIGHT SETS. Ballery Operated vMinJgt:t Short-wive Fwo oy, xugn —  Pwisae
0 V l Bl o R b The Fleet, " Short-warve Two
ne- a ve : aeprints, 2s. each, . (D {LE Pen). Pen) a = PWOL
9 'mp(l.(l’u\vud\‘} — PWilA® Three-valve : Blueprints, 2 cach,
' um:v\.m er . — Pwss Experimeuter’s Short-nav wee
l‘ anid 7 One- ml\cr(Hh . 3G, D, lun) . —  PWiuA*
o n»u)] % 2 - —  PWO3 Tie Preféct 3 (D, 2 LE (m: and —
wo-valve : uenrmls. s, T'ransyy —_— it
The Rignet Twa (D & | F = PWT6*  The Band- sprnml SV Three
Thr»e-valv-l: Bluepriuts, 2: eaoh (HE Pen, D (Pewy, Pen) _— rwes*
Selectone Batlery Three (1, 2 LF ’
¢I'eans)) . s o—  PWio PORTABLES
Summit Thive (HF Pen, D, Pen) _— Three-valve : Blueprints, 2s. each, *
Mark Cadet (D, LI?, l'!’nll’(‘)) =5 P\\'JU‘ r.J. Camm'’s ELEF Three-valve
L JL Counn’s B l\er Souvenir (1117 Portable (HE Pen, D, Pen) .. PW6S
D (Pend, Pen) (All-Wave Parvo B I\ weight Midger l’ulthle
Three) —_ PWig* (80, Pen) .. - PW77
Cameo \{:Jrve'. Three (D 2 LF Four- valve Blueprint, 23,
(Yransy) .. oo = PWSL*  * lip " Portable 4 (D, LLF, LF,
1936 Senotone Three-Four (1 Pen) — PWag*
Pen, IL¥ Pen, Westector, TPen) —  Pwase
Battery All-Wave Thiee (D, 2 LI MISCELLANEOUS
(RCY) .. .. . L. —_ PW5se Bluepn t, 2s. . .
The Movitor (HE Pen, 1Y, Pen) . . pwele W Comverter-Adapter (L valve) —  PW4BA
The " Colt ™ All-Wave Three (D, AMATEUR WIRExéESZSINAl'ZND WIRELESS
2 LE(RC & Trans) .. —  PwT2e T o .
Tre apide ¥ Straight 5 (D, T S
LI | - -wo ¢ Blueprinls, 1s. cach.
LI (RC & Trans)) .. pgz* Bluept 2R Wa27
3. Camn's Oracle All-Wave unetutionkcrystaliestEL NINEL IS R
ree (HF, I)e( Pen. .. _- pwyg  lawerne Tuning Coil for AW 1s
108 ** Triband ¥ Al-Wave Threo 1381 Crys g o0 = AFd
(HIP Peu, D, Pew) . — pwsss 3l-mile Crystal Set — AW
l".“.h (_I.:.mnlsb ‘:l‘*p;.te" Three TSRS STRAIGHT SE'A;S. Bnttery Operaled.
®, Pen el) . G ANE One-valve : Blueprint, 23,
The * Hurricane " All-Wave Thice 8 R.B.C. special One-valver Ao — AWS8T*
| (3GD, Pea, Pen) . —  EWB9" Two-valve : Blueprints, 23. each.
Y. J, Canr Tasy -Bu,lmn aye  Vull-volume Two (86 det, Pen).. —  AW392
5 Ihreel(lllv Len, Du::-m Ju)h —  PW92* 4\ nadern Two-vatver — Wit
our-yalve : Blueprints, eac] Three-valve : Blueprints, 2s. each,
Beta Universal Four (3G, 1), LF __ E3 5y 8.G. 838G, D, Trans) —  Aw2e
CLBy . E _ PWI17*  Lucerne Rnngﬁr(‘l(- 1, Frans) . —  AWguue
.-u:l:;m”hgl 3 TFour {(3G,.D Wi £5 53. Thiee De Luxe \e
t 1 - 10 (3G, D, Trans) .. —  AWdas
hu:{chm.}r[*;;lzr (?045(‘711" I“;m —  PWBIC*  Fransportuble threo (3G, D, Pey  —  WMZIL
attery Ha wk cu,
. :’ l’l:?h“ll’n\I\l) 200 —  I'Wd6*  Economy Peutode Three (3G, D,
cuie ave " Ten, I'en} —  WM337
e, L ’ — WSS S AVAL® (634 Standard Three
mdlmml " Your (llF lun D, Pen) —  WM35I
llk Pen, D, I'en (RU}). oo - PWoo* . Thres (33, D, WM334
i L6 iy, LntLu) Three (SG.
Mzias Operaied Pl I]l.’ ll';‘\lrx;e .('Pr-n, l' Pety '.. =
Two-valve : Blueprints, 23. each, Centainty Three 13G, b, Pen) ., — whiws
Sehl-n)-mlne 5 A Radiogram Two D Allewave Winnlug Thiee (3G, D,
¢ on - PPen) oo —  Whi{00
Thrae-valv Annnls 2s e'ich. I‘ou:“valve B[“eyn“"
Double-Dind riuite H3s, 1onr ( AWSTO

irery, DYl I'en)
Ace (36, Iy, Pen)

Teader (JLI" Pen, b,

PO Cami's ACL All

Three (NI

. Three (3U, B, Pen) .

W)
Preier (M l‘cn B, Peny .
I l)|.|||c (HE Pen, D (J'en), I'en) .
W as e Nilver

ontained lnur 3

’J hg LK. Four (3, 56,

)
. Battery Four (HF, D,

D,
21 ¥
11, T'eny
Strafght Four 17 Y’en.

Souvenir Three (HE Pen, B, 'en) — Pwsoe HI' Pen, DDT, Pen) ..
?Ill \(\K-L\‘)e)" & Three (D, 2 Pwiie Five-valve : Bluepriuts, 8s. eacl.
A5 1936 Sonotone (11 Pen, 1P SRl (v @ ik m B
Pen, Westertor, Pen) . L = I'WHbe 2S00, TF,
Matws’ Recand il Wave ER o
Pen, I, Pen) —  PWil* New (lm B Five ( » 3G, D, Ly,
l‘out-vaho Blueprints, 2. ench. Class B) . ..
AL Fury Four (3G, 8G, b, Peny  —  PW20*
A.U. lm\ Iour Super (SG, 8G,
I'es 9 oo — DPW3HD
.‘\.U. H.nl Mark (HF Pen, D,
ushi-Pinl) = PWA" pgoovalee Bluep:?:(ls?slsoze;:;ad
Universal Hall-Mark (ub Ten, D, L., tonsaelectric Two (D, Pen), AC
1rusk-Full) —  PWiTT peonomy AL Two (D, Trans, A C.
Threa-valve : Blueprints, 2. each.
SUPERHETS Ma{)\(ﬁ;:;li A.C Three (HF, Ien,
Baitery Sets : Blueprints. 2. each. 215 155, 1938 AL Radbgram
£5 ﬂmﬂhet (Thlee valié) = PW40 (HE. D, Peny .. .
2 tamim’s 2-valve ~5uperhet — PW52* Pour-velvé : Bluspriat;, 33, vach
Mx::ms Sests l]}lﬂerﬁnts 23] ea)ch _ All-Me'al Four (235G, I, Pen)..
A uperhet irez-valve. — P

12.C. £5 Superhet (Three-valie) . —_

PWd2* - pen, b, LF, P)..

1 Harvis Jubilee Radiogran (ul

WM

A\ M.('«l

WALH04®

Wali20
WH344
WM340

ANWLNSe
W MUss

WTaT4®
Wiinl®
WiLs29

SPECIAL NOTICE

HESEE bludpr ints are drvawn full
size, The issues containing
desrriptions of thrs are now out
of print, but an asteritk beside the
blueprint number denotes that con-
structional details arc available, free
with the blueprint.
The index letters which precede the
Bh'epxmt Number indicate the per-
i rch the description apoeais:
. refers to PRACTICAL
A W. to Amateur Vireless.
less Muga:ire
Send (preferably) o pou
cost  of th

tal order to

cover the Blueprint
{stamps over 6d. unacreptable) to
WIRELESS  Blueprint

PRACTICAL
.. George Newnes, Ltd., 'Tower

Southampton Street, SBtrand,

SUPERHETS
Battery Seols : Blucprints, 8s. exch.
‘Vardiy Four aa aa — WM
The Leguest All- w .u(r oo oo — WY
Mains Sets : Blmpnnts, 2s. each,

Heptade Soper Three AL, L=

PORTABLE3S

Four-valve : Blueprints, 3s. each.

WSO

"H||d¢i\ Portable (2G, Ty, LI°
Class ity . a0 oo — AW
lr:n |1y Portable (e, n,
ns) .. .. — AWYY
’l‘yers J'urtable (S0, 1, 2 Trans) — M MIsTe
SHORT-WAVE SETS., Bellery Operated
Onc-valve : Blueprints. 2. cach.
SW, One-valver tor A —- AW LG
Roma Short-waver oo aa — AW
Two-valse :. Blueprints, 2s. cach,
Ultra-short -«uery Two (34, det
Ven) — W n2e
Home-n-, adc ( oil ’l wo 11) Pen) — AW
Three-valve : Blueyprints, 2s. each,
Experimenter’s a-metre det (b,
"I'rans, Super-regen) — AW 38

The Carrier Short-waser (83,
b, .. ao ao
Four-vllve: Blueprints, 3s. each.
AW Short-wave Waorkl-beater
(HF Pen, D, RC, Trans) . ==
Standard Four-alver Short- waver

SG D, LI Py .. — WM
Superhet : Blueptinl 3:
Mimplitied Bhort-wuve Super .. — WM

Mazins Operated 4

Two-vaive : Blueprints, 2s. each.
Fwo-valve Mains Short-waver (12,

Per), A.C. o oo oo = AWS3

Blueprints, 3!
Bandard Four-vabe ~hart-
waver (3, b, RC, lrnm) .. — WMl
MISCELLANEOUS

SWL 1. \ulw(‘umcur'r(l’luc 19,y —  AWG:
Enthusiast‘s Power Amplitier (Jt4

Watts) (5/-) — W7

Ll:lcncrs Swatt A.C. Muphhcr'

2

o
RnJm N xlnt (2v) for Wl

L= Wib0e

AW

Harris Eleetrogram bl((uy at-
ntitier 127-) 9 .. — W Mouue
Pe Luse Comcert AL Llectro-
Eram 12') oo oo —  WAMORe
New Style Shnrt-»\ ave Adapter
2 -) oo ao o sa —  WMIes
B.L.TLL.C. Shori-wave Converter
— WM
Wilson Tene Master 2 — W46
The W.M. A.C. Short-wave Con-
verter (2 -} . ao ao —  WMdose

| IINTS COUPON

I This coupon is available until Apri)
5th, 1948, and must accompany al)
Praceical Hints, i

F PRACTICAL WIRELESS. April 1948,

Published on the 7th of each month by GEORGE NFWNES LIMITED. Tower Hcuse, Southampton Street, Strand, London, W.C.2, and

printed in England by W. SPEAIGHT & SONS
GORDON & GOTCH (Asia),
Inland 10s. 6d. per annum :

LTD. South Afuca.:

Exmoor Street. London, W,10,
“CENTRAL NEWS AGENCY,

LTD.

Sole Agents for Ausiralia and New Zealand :
Subscription rates including postage @
Abroad 10s. per annum, Registered at the General Post Office for the Canadian Magazine Post.

CONDITIONS OF SALE AND SUPPLY : This periodical is sold subject to the following conditions. namely, that it sball not, without
- vhe written consent of the publishers first given. be lent, re-sold, hired out or otherwise disposed of by way of Trade excerpt at the full

retail price of od.

{ ; and Lhat it shal
unauthorised cover by way‘of Trade ; or affixed Ls or as part
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1 not te lent. re- :old hired ouf or otherwise disposed of in a mutilated condition or in any
L of any publication or advertising, literary or pictorial matter, whatsoever,
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YOU CAN AFFORD TAYLOR TEST EQUIPMENT!

Model  70A  UNIVERSAL S @%r

TAYLORMETER. 50 Ranges, i
Sensitivity 1.00) ohms per X '7 -
vol: on A.C. and D.C. ranges. L‘». Vs

UNIVERSAL TAYLOR METER
MODEL 70A " ,
; NIVERSAL TAYLOR HMETER

PRICE £11. 11. 0. gty

ST e 50 Ranges. Sensitivity 20,600 ohms
H.P. TERMS <129 per voit on A.C. and D.C. ranges.
Deposic and |l  monchiy PRICE £14-14-0. H.P. Terms:
payments of £1-2-1 £1-8-3 Deposit and || monthly
payments of £1-8-2.

IMMEDIATE DELIVERY FOR MOST MODELS

TAYLOR PRODUCTS INCLUDE . MULTIRANGE AC D C. TEST METERS @ SIGNAL
GENERATORS @ VALVE TESTERS @ A C BRIDGES @ CIACUIT ANALYSERS
@ CATHODE RAY OSCILLOGRAPHS @ HIGH AND LOW RANGE OHMMETERS @
QUTPUT METERS @ INSULATION TESTERS @ MOVING COIL INSTRUMENTS

TAYLOR, ELECTRICAL INSTRUMENTS LTD @ Tciroton SLOUGH 21381 (4 lines)
$19.42¢ MONTROSE AVENUE. SLOUGH. BUCKS., ENGiLAND Groms & Cables ~ TAYLINS* SLOUGH
Y

e

Leave the overcrowded ranks of the poorly paid—Ilet The
Bennett College help you to the top where there is always
plenty of room for the well trained. Just choose your career
or let us advise you. The Bennett College, with its proud
tradition of friendly personal tuition and its 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. L
CHOOSE Y UR CARE;R AND WE WiLL SEE YOU THROUGH
. il Sojos Mimiciiat " and® County Sheet Mital Woris .
l~ zineers phnilding 13
Naval Architeeture \Iml thand (’itman'a)
Novel Writing. *lasties 311 ~<tory Writing

xams. rt
. al Welfare

inz In Poblie j

Wi |lim: Phumbing

. J A

\m-lh-d M (mnmun e l||'| | G 0% O N
Auetioneers  and Estnle Coverete amil Htructueal
124 Cualleze of

tural I'ngineering

5 s
Miation (Engineering and I HEIN TS All eving
Wirelicss) - gineeringe s of Handierafts
Banking 2 All branches, nnping munications City
Bhe PPrinte, Bollers ~||lv'(( t= uml exuins
Book-keeping, Accoaat- Gml( ! al Lidne lhuu " peveying—
anes and Modern Business L Eng, Dep ln~| . Inuhnoll Ins<t. Fxams, i
Metiunis ll:ulin-v and \( unnliniz Sarvevors” | Viewers, Gaugers, spec- 3 L
B.8e (Eag Institute of Housinx Radio Servies in tors k-
Bullging  Arekitecture nnd  Jonrnailsm ¥ uages  Radio Shart Wave Weights and Measures i
Clerk of W - Mathematices. Matrieniation Road Makiong and  Miain- fnspeetonr
Bu#iders” Quaniilics Metallurgy Welding
Cambridee - NSenlor  Schoal Mlaing., All snbhjects nship, LSM. A, Wireless  Telegraphy  and A
Cectifivate Mmh w, Flectrical kngin- Sanitation 5 Telephony 'S
Carpentry and Jolnery eecing School stiendanee Officer Works Manageres [
If vou do not see your own requircments above. write to us on any subject. Full parliculars free. 2 4 :_";
.
™ 4 e ) o 2 ol [l
DEPT. 104, THE BENNETT COLLEGE. LTD. SHEFFIELD 4
5.
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