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Three heads are ”
better than one!

For Standard and Micregroove recerdings

Microgrosve recordings Green Spot

Modern standard recordings Red Spot.

Older standard recordings Yellow Spot,
Thess pickup heads are fitted with an easily
replaccable armature system complete with a semi-
permanent sapphire. Downward pressurc 10-12
grams for standard rscordings, and 5-7 grams for
microgroove recordings.
Prices : With one Head £4.0.0, plus £1.14.8 Purchase
Tax. Extra Heads exch, £2.10.0, plus £1.1.8 Purchase
Tax. Spare Armature System with sapphire 14s. &d.
including Tax.

Licensed under Letiers Patent No. 586900 andjor 615423

24 Conmoissent. rriu

Telephone : HALIFAX 69169

A, R.SUGDEN & CO. (ENGINEERS} LTD.
Well Green Lane, Brighouse, Yorkshire.

GSMOR

(0" COILPACK

Your coil and
switching  prob-
lems are solved in
a matter of min-
§ utes with the pre-
aligned OSMOR
* Q' Coilpack. No
complicated wir-
ing circuits—-just
five simple conrec-
tions and you're
all set for better
* whistle - free ™
listening. You
also save money
by avoiding hizh
Purchase Tax on
ready made sets.

Send 5d. stamps for
free  circuits  and
new iliustrated lists
of Coils, Collpacks
and all Radio Com-
ponents.

As specified for coaver-
sion of the Type 25 unit
of the TR.1195, also Type
18 and wartime utillty
receivers and others.

OSMOR RADiG PRODUCTS LTD.

(Dept. P.15) BRIDGE VIEW WORKS, BCROUEH HILL,
CROYDON, SURREY. Zelephone: Croydon 1220

Au_gus?, 1951

The solder for all

HOME TELEVISION

CONSTRUCTOR SETS

PO s

Designers of television constructor r’-‘
sets know that the efficiency of
their equipment depends on the
solder used by the constructor—
that’s why they recommend Ersin
Multicore for trouble-frce, waste-
free soldering. Ersin Multicore, the
only solder containing three cores
of extra-active, non-corrosive Ersin
Flux, is obtainable from all leading
radio shops. Ask for Car. Ref.
C.16018, 18 S.W.G. 60,40 High
Tin Television and Radio Alloy.
The size 1 Carton contains 37 feet
of solder, costs 5/-.

Ersin Multicore Solde

In case of difficulty in obtaiming supplies, please wrice to :
MULTICORE SOLDERS LTD.,

Y Prata, 3

——

i

MELLIER HOUSE, ALBEMARLE STREET. LONDON. W.1  RzGent 1413

This ilonth’s
Bargains

T SRR R TS
OSMOR Coil Packs for conversion of above complete with
frame aerial, 54/2. All types of OSMOR packs available
Ex stock.

MIDGET SPEAKERS.—Philips 21in., 12/ll. Goodman and
W.B. 2lin. 184 | and P. 3Lin., 13111, Elac 6in., 1716,
WEYMOU' T *'*DGET LF.'s 465 kcls. Type P4} and P4K,
15!~ pair. Kit of tideet 1 4, vaoives IPS 15 and 154,
30{-. New and Boxed.

MIDGET OUTPUT TRANS. for Personal Portables, éi-
each, Balanced armature L.R., '‘Phones, 6/6 pair.
X;I'AL’PloDES, 3/9 each, or 4 for 14/-, Germanium dicdes
516 cach.

MICROPH ONES.—M.C. Hand Mikes No. 7, 3/l1. Post 9d«
Carbon inserts, G.P.O, type, 2/6 ; Trans. to suit, 3. Loud
Hailer Mikes. 7/6. Post 9d.

CONDENSERS.—8,000 v. Test, .| mfd,, 3I- each, Post 9d.
AV O Multipliers, 4,800 Volt for Model 40, 5i-, Postage 9d.
L.R. PHONES.—Balanced armature, as new, 6/- pair,
| Post 9d.

Full range of standard lines or Midgets and Personals always
available. '

| 500 ohm and 2,000 ohm 50 watt wire-wcund, 3/6 each. Carbon
Type Potentiometers, 50 k., 100 k., | meg., 2 meg., 116.
TWIN FEEDER. 300 ohm Heavy Twin Ribbon Feeder, 5d.
per yd. Standard K25 300 ohm Twin Ribbon Feeder, 9d.
per yd. Co-ax Cable, Lin. dia. 70 ohm, 8d. por yd., {in. dia,
113 per yd. Post on abocve feeder and cable 116 any length.
Postage free on all orders over £1 except where specifically
stated.
Please print your name and address.

CHAS. H. YOUNG, G2AK

All Callers to 110 Dale End, Birmingham
CENTRAL 1635
Mail Orders to 102 Holloway Head, Birmingham
MIDLAND 3254

POTENTIOMETERS.—5 wart wire-wound 20 k., 25 k., 2b. |
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The abbreviated ranges

Condensers available.

Hi-K ‘PEARL’ CERAMICS

popular types given here are repre-
sentative of the wide variety of T.C.C.

PRACTICAL WIRELESS 337

CONDENSERS |

of two

Capacity Wke. Volcaée Dimensions
3 ——
¥ D.C. A.C. | Llength Dia.
1-0 500 250 35 5
100 500 250
330 500 250 | Z"m | :v;m.
150 500 %50 , . } I
330 | 500 s0 | |7 ik,
470 | 500 250 | /mm. mm.

| SPG1 ‘

Hi-K MULTIPLE TUBULAR CERAMICS

CapFacicy V\glltfg'e Dimensions
pF.* — . -
A\.C. Le_v\gth Dia.

2x 500 | 500 | 250 {0 mm.

45 mm. | 2CTH 3I0/W |

2000 | 500 250 IO mm. | 4-Smm. | 2CTH 3i0/wW |
2% 1500 | 500 250 IS mm. | 45mm. | 2CTH3I5/W
22200 | 500 | 250 22mm. | 6 mm.  2CTH 422W
3 500 1500 250 ' ISmm.  4S5mm. 3CTH3IS/w
341000 | 500 250 5 mm. | 4Smm.  3CTH 3i5/W |
32200 500 250 ' 22mm. | 6 mm. 3CTH 422/W

* Guaranteed not less than stated values at 25°C.

THE TELEGRAPH CONDENSER CO,
Redio Division: North Acton, London, W.3. Tel: Acorn 006!

Type
No. [

LTD.

HOME STUDY
backs radio experience with
sound technical knowledge

MANY men who wished to link their
radio experience with a sound technological
background have. received successful in-
struction by means of an 1.C.S. Course.

Its value has been proved not only io|

amateurs but to men who already have a
professional interest in radio and tele-
vision engingering, ;ncludmg_th_ose taking
qualifying examinations. It is invaluable,
also, to students who wish to prepare
themselves for a job in this field. Courses
of Instruction covering  radio and. if
necessary, television include the following :
Complete Radio Engineering. Radio Service Engincers
Radio Service and Sales, Advanced Short-Wave Radio
Elementary  Electronics,  Radar, Radio and
Television Technology.

And the followine Radio Exam. nations :

British lastitwion of Radio Engincers
P.M.G. Certificates for Wireless Operators
City and Guitds Telecommunications
Write today for our FREE *Radio> booklet,
which fully describes the above 1.C.S. Courses.
generous Discount granted 10 members of H.M.

orces.

The New 1355 Conversion

Data for ALL FIVE TV Channels, 3/-.
| AMPLIFIER 1135A with EF39, EK32 and EL32. twin
inputs. circuit. and our * 1135A conversion data,”’ these
may be modified into a really fine little public address
i amplifier. ONLY 16/6.
| MAINS POWER PACK KIT, providing 200 v. at 30
mA. approx., and 18 v. at .2 A. Theése are suitable for
use with the above unit, to make a small self-contained
amplifier. 16/6, complete with full instructions.

| TRANSMITTER 21. Sending speech, CW or MCW,
these are complete with valves, control panel, and key.
! The PA coils (not formers) and relays have been stripped
by the M.O.S., but may easily be replaced with our circuit
rand _instruction sheet. Tuning 4.2-7.5 and 18-31 mg/s.
i In First Class condition. OUR PRICE, 25,-.

| VIBRATOR PACK 21. Delivering approx. 140 v. at
40 mA. from 6 v. input. These include a LT filter. and
contain 2 metal rectifiers, six .1. two 4 uF.. two 75 gF.,
condensers, etc.. five chokes; vib. transformer, etc. 156.
Soiled, for stripping, 9,-

ACCUMULATORS, Brand New; multiplate. in un-
spillable celluloid cases (3tin. x 1}in. x 4in.). 7 AH., 511,

RECFIVER 1225. Complete with five EFS0's. two
52917"359"5, one EB34, these are idea! for 2 metres. ONLY
| POWER PACK 532 with one 5Z4. one YU120 (5 KV),
| high - voltagz rectifier, two high cycle transformers,
choke, etc, 17/6, complete with our 50 cps. ‘EHT
conversioan.

RADIO EXCHAMNGE CO.
9, CAULDWELL STREET, BEDFORE, Fhone 5568
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Regatered Trads Mork.

4 /
R CCASAON
FLECTRICAL

TESTEING
INSTRUMENTS

0

A dependably accurate instrument for testing and fault location
is indispensable to the amateur who builds or services his own set.
Stocks arc now available of these two famous
if you have any difficulty in obtaining one locally, plcase scnd us
the name and address of your nearcst Radio Dealer.

“* Avo " instruments.

D.C. Voltage A.C. Voltage The UNIVERSAL AVOMINOR
— illivolts —! 7 8 - I
g_;s rcg:;:c’h t—is el (as illustrated) is a highly accurate moving-coil instrument,
c—25 c—109 " conveniently compaet. for measuring A.C. and D.C. voltage,
c—100 c—253 D.C. current. and also rulsl ance ¢ 22 ranges of readings on i
©—250 c—son 3-inch scale. Total resistance 2€0.000 obms.
0—500 | " Size : dtins. x 3lins. x 1 lins. Coniplcee  with ‘eads,  inter-
" RerficesE Ne!t weight ;18 ozs. changeable prods and croco-
D.C. Current €—20.000 ohm dile  clips, and  instruction
{—2.5 milliamps (—100,000 ,, Price: £10 : 10 : 0 book.
-5 " €—500,000 |,
o =2 megohms The D.C. AVOMINOR
€500 T, l< a 2i-inch moving coil meter providing 14 runges of readings
. —_— D.C. voltage, current and resistance up Lo 600 volts, 120
millinmp: und 3 megohms respectively., Tota! resistance
GUARANTEE: The registered 100,000 ohms. :
Trade Mark ““Avo” is in itself a Size : dlins. x 3ins. x 11in Canplete as, above

guarantee of high accuracy and superi-
ority of design and craftsmanship.
Every new AvoMinor is guaranteed by
the Manufacturers against the remote
possibility of defective materials or
workmanship.

Neitt weight : 1

24 ozs. :5:0

Pricc - £5

fole Preprictors and Manufacturers —
AUTOMATIC COIL WINDER & ELECTRICAL EQU|PMENT co.
Winder House, Douglas Street, London, S.

LTD.

*Phone : ViCtoria '3404-9

" high fidelity

MICROPHONES

FOR PUBLIC ADDRESS, RECORDING, AMATEUR RADIO

TYPE MIC 22 incorporates the famous Acos
* Filtercel "’ insert, giving extreme sensitivity
and high fidelity. Response is substantially
flat from 40-6,000 cps. The microphone is
vibration and shock-proof and is not. affected
by low frequency wind noises. Two alterna-
tive mountings are available for the MIC 22
head :—

g, MIC 22-1 s MIC 22:2is
ST for fitting to supplied as a
any British or complete unit

American type
standard floor
stand and can
also be used as
a hand micro-
phone.

PRICE £6.6.0 (Either Model)

incorporating
an  attractive
desk stand
with side
cable entry.

TYPE MIC 16 incorporates the Acos Floating
Crystal Sound Cell giving a response sub-
stantially flat from 30-10,000 cps. Perform-
ance is unaffected by vibration or.shock and
low frequency wind noise. As.in the case
of the MIC 22 described on the left two
alternative mountings are available for the
MIC 16 head :—

2, MIC 6] is
3 ready for fixing

MIC 162 is

toenth:r Brl'txsh ~-a complete
‘:; pe m(e";;c;: desk stand unit
\ stands by with side cable

entry.
means of a ) g

H knurled ring.

\PRICE £12.12.0 (Either Model)

COSMOCORD LTD.,

ENFIELD, MIDDLESEX.

TELEPHONE : ENFIELD 4022

www.americanradiohistorv.com
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COMMENTS OF THE MONTH

Old Sets

TI3 have already referred to the increase
\/\/ in purchase tax on radio and tele-
vision reecivers,  cathode-ray  tubes
and valves from 33% per cent. to 663 per cont.
Livaletter to the Britizsh Valve Manufacturers
Aszsociation from the Treasury, it is stated that
the purpose of the increased tax on radio sets
15 to stimulate exports, and at the same tineto
frec productive capacity for the vital defence
crders which will make incrcasing demands
upon the industry durinZ the next few years.
This can be achieved, with the industry’s exist-
ing resources, only if howe sales are reduced.
The Fconomice Secrctary

*appreciates that,
if people in this country are going to make old
scts last longer, replacement valves may be in
greater demand.  bBut the importance of the
valve-manufacturing side of the industry to

defenee is such that the pressure of home
civilian demand must be curbed.”  In other
words, you may not be able to buy new

receivers nor be able to service the old. In this
connection the trade expresses concern.  Yet,
Lefore the purchase tax was increased some
manufacturers had alvcady adopted an inflexible
poliey of refusing to service pre-war receivers,
and declined to supply spares for them.

One of our readers, for cxample, owned
set of a famous make and of pre-war vintage.
it was a radiograin in cxcellent condition, but
required a new valve and a new transformer.
Attemipts to get it serviced locally by the
appointed agent and by other service engineers
fuiled, and in his extrémity he appealed to us.

We telephoned the serviee manager of the
company concerned, and were informed that
they could not in any circinstances undertake
to service pre-war receivers.

We think it is a dangerous policy for the
trade to abandon intevest in its products once
a certain period of vears has clapsed, particu-
larly in these difficult times. How different in
the bieycle and motor-cyele trade, for example !
The manufacturcrs of onc famous make of
1otor-cyele who have been in business for over
40 years still carry spares for the first machines
they made, and pride themselves in the fact
“that. irrespective of year, spares are available
Ly return,

By THE EDITOR
&

Disowned

We agree with the Radio Industry Councit
that there i< no reason to supposc that the
artiticial shrinkage of home sales will still Furtler
stitnulate cexport. It may cven have the
opposite effeet because of dislocation of produc-
tion aud increased costs due to simaller seale
output.

The placing of defence orders with radio
manufacturers in ordet to absorb redundant
labour is not an cntire answer to the problem.
The Government in the first place is not ready
to place increased orders on a sufliciently large
scale to take up the slack. Production work
on Covernment orders cannot be commenced
until months of development work have taken
place. Morcover, there is a shortage of manu-
facturing cquipment for the new Scrvice gear. -

The ILC. give interesting statistics showing
the very small amount of raw materials required
by them as compared avith the total require-
nients of industry.  For exaniple, of the total
home consumption the radio industry uses only
1.34 per cent. of aluminium, 1.17 per cent. of
copper, 0.15 per cent. of lead, 3.40 per cent. of
molyhdenum, 3.90 per cent. of nickel, 0.32 pee
cent. of stecl, 4])er cent. of tin.

The Government, ag with the motor car, stilt
regard radio and television as luxuries, becausc
they have singled them out from all other
domestic (-quupmcnt for increased tax. A radio
reeeiver is a necessity, an essential part of every
home, not alone for entertainment, but as a
means of disseminating Government announce-
ments.,

The new tax must limit sales and penalise tlie
owners of existing sets. In 1948 manufacturers
were advised by the Television Advisory Cor-
mittee to invest substantial capital amount in
cquipment for the production of tubes and
valves.  The manufacturers have followed
policy which is in strict accord with official
advice. As recently as March 20th, the Minister
of Defence said @ ¢ Meanwhile, we are most
anxious that civilian production should be con-
tinued by everyone concerned on the largest
possible scale for as long as possible ! All skilled
labour should be retained in full employment in
ovder that no existing capacities or resources
should be dispersed.”—F.J.C,

)
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Broadcast Receiving Licences
HE followiny statement shows tho approximate
numbers of licences issued during the year
ended April 30th. 1951

Region Nuwinber
London Postal .. . 2,376,000
Home Counties .. 0a 1,636,000
Midland . oo oo 1.770.0600
North lastern .. . 1.913,000
North Western .. 00 1,608,000
South Western L. .. 1,070,000
Welsh and Border Countios 731,000
Total England and Wales .. 11,124,000
Seotland .. . .. L122.000
Northern Ireland.. 00 .. 206,000
Grand Total .. 0o L 12,452,000
The above total includes 823,600 television
licences.

School Radio Order
K. COLE LTD. amounce that they have
received a further order from the Derbyshive
Edueation Conmittee for 46 10-watt School Radio
equipments.

Stanley Smith recording a message to America
before setting out on his long sea rip.

A Y

Srinagar Radio Station Gutled . . .
HE building which housed the Srinagar radio
station was gutted by au accidental tire on
March 31st.. The fire broke out about 4 p.am. anl
the building was wrecked.

The fire was caused by short-circniting of elesiz?>
wires in the transmitting roonm. ‘T'he authorities
were, however, able to salvage almost all valuable
cquipment. including two transmitters.

Thanks to the marvellous engineering organiza-
tion and determination of the station staff, Radio
Kashmir was on the air at 7.42 pan. the same day,
within two hours after the flames were brought
under control.

Wireless and Colonial Development
OMMUNICATION and broadeasting networks
contribute greatly to colonial and overseas
development and some of the recent orders placed
with Marconis Wireless Telegraph Co., Ltd., in-
dicate a steady cxpansion of these networks.
The Broadeasting Department of Nigeria has
ordered a 20 kW. high-frequency transmitter for
Lagos, and also a 7} KW. high-frequency trans-

mitter.  Full equipment for four studios and a
control room are on order for Lagos. and for

three provineial stations at Enugu, Kaduna anid
Ihadau, comprising two studios and one control
room eacl, together with 12 outside broadcasting
installations.

Cyprus has ordered ona 10 kW .medium-frequency
transmitter and three outsido broadcasting wnits.
for the modernisation of their broadeasting serviee,

The latest overseas order received by Marveoni's
is for a 1] kW. unattended transmitter for Tan-
canyika.

The “Nova Espero’ Sails Again’
IN November, 1040, the world thrilled to the
amazing voyage of Stanley and Colin Smith,
who sailed their 201t. sloop—the Nova Fsprro
—from Dartmmouth, Nova Scotia, to Dartmoutis,
Devon, in 43 days.

Stanley Smith, togiather with his friend, Charles
Violet, set sail azain recently from the Festival
South Bank site. London, in an atteinpt to recro=s
the occan in the opposite direction.

Just prior to their setting sail  His Master’s
Voice ' recorded a message to America from Mr.
Sinith, and it is Lhoped that ** His Master’s Voice.”
through their assoriates in America, will be able
to arrange for this to be broadeast thronghout the
United States.-

Sweden Orders British Radio Equipment
FULL()\VING tho completion of the new hread-

casting stations at Horby, Sundsvell and
Gothenburg, in Sweden, Standard LPelephones and
Cables Limited have reccived a further contract

www americanradiohistorv com
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for £100,000 from the Swedish  Broadeasting
Administration.

This important coutract is for a new high-power
breadeasting station of the mo~t modern type for
Stockholm.

The placing of this latest order confirms the
confidence in British manufacture which Sweden
has shown over the last quarter of a century. he-
vinning with the inauguration of the Swedish
bhroadeasting service on January lst. 1925, with a
transmitter also supplied by Standard.

Round the World Trip

O that the Austin A.40 sports car. which recently
began a record-breaking trip *‘ round the world

in 30 days,” can keep in constant touch with the
K.LALL aireraft which will be accompanying it—
carryving spares and supplies. ete.—the car has been
titted up with a 'ye PTCI13 mobile radiophone.
This will ensure that delays due to hreakdowns
are reduced to an absolite minimum when the
car s crossing deserts and other areas where no
fucilitics may be available for hundreds of miles.

Radio Industries Club
AT the 20th annual general mecting of the Radio
Tndustries Clul. Lield at the Gonnaught Rootns,
London, on Tuesday. May 20th. Nir lan Fraser,
C.RB.E. M.P.. was clected president in succession
to Norman Collins.

A hallet to fill four vacancies on the committee
of the club resulted in the following menbers being
clected : Messrs. I, Jones. R. F. P"ayne-Gallwey,
F. H. Robinson and J. H. Williams.

At the first meeting of the new committee held
after tho luncheon the folowing officers were
elected for 1951/52: chainman. J. G. (. Noble.
M.(.; wice-chairman. Owen Pawsey; lLonorary
secretary, W. K. Miller : honorary social sceretary.
. H. Robinson : honaorary treasurer, Owen Pawsey.

Electronics Exhibition

H¥  sixth  annual  Electronies  Exhibition.
organised by the North-Western Branch of

the Institution of Electronics. will be held at the
College of Technology. Manchester, on July 24th
(from 2.30 p.m. to 9 pan.) and on

Blackwater Street, Rochdale. Lanes.
will be available carly in July.

Mullard Electronic Products, Ltd.
N May Ist, 1951. the
Company was changed to ** Mullard Ltd.™
The Company’s products are being  distributed
throughout the world on an cver-increaxing scale
and the new name has been adopted in order to
as~ociate the Company more closely with its trade
miark - Mullard.” ’

Catalogues

Cheaper Radiotelegrams to H.M. Forces at Sea
URTHER to the concession introduced by the
Po~t Oflice in October, 1950, whereby the
raaximum charge for the address of a telegran
cent to a member of HL.M. Trorces abroad is as for
five words, the Postmasier-General announces that
it has now been possible to extend this concession
tomcmbers of HLM, Forces on ships at sea (whether
on board a merchant ship or one of H.M. ships).
No alteration is made where the address contains
less than five words. and each word is chargeable
at the appropriate rate.

Mobile Test

TH[ fir~t motar-cycle ever to carry two-way radin

(ommuni( -ation cquipment in a sporting event,
Golden  Flash "—competitor  in the
Nntm Cyeling Club’s Whitsun Edinburgh Rally—
provided a tlmlough test of the Plessey transmitter-
receiver as recently supplied to the Metropolitan
Police.

At intervals during the 500 mile route of the rally,
the B.S.AL was in contact with a series of fixed
stations over a wide variety of terrain, the eeuip-
ment proving trouble-free and reliable throughout,
and providing as eflicient a service at the close of
thiz prolonged and gruelling test as it had at the
start. Valuable information regarding tl.e workable
gerviee range and operationat functioning of such a
gyvstem was thus obtained by the manufacturers.

Far from proving an onoumbluu(o the installa-
tion was reporfed by Mr., Fred Gowlett and his
passenger, Mr. Boh Archer. to he quite unobstrue-
tive when not in use, and to-have no meazurable
influence on the behaviour of the combination.

July 25th and 26th (fromn 10 a.an.
to % p.m.).

An  extensive programme i
planned including, in addition to
the products of the usual exhibitors,
a non-commereial section corposed
of exlhibits from the universitics
and from seientifie associations.

There will he an exhibition of
modern  scientific  films,  demon-
strationg of the Compton clectronie
organ, of the Ferranti logical
computor and of televizion recep-
tion on home constructed receivers.
An  amateur short-wave radio
transmittev/receiver  will  operate
throughout the period of the
exhibition.

Admission will be by tickets
obtainable from Mr. W. Birtwistle,
Hon. Secretary., N.W. Branch,
Institution of Electronics, 17,

B.S.A. “ Golden Flash” combination in the Edinburgh Rally,
two-way V.H.F. radiotelephone.

using
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From Disc to poe

How lo Modify Standard Circuits for Tape Recording
By GORDON J. KING, AMIPRE

advantages of ' tape record/playback”

may be added to a standard amplifier, and
the more important aspects of such an amplifier,
but leaving the more conventional circuitry to the
experimenter.  The output voltage from the
playhack head of a tape recorder is not of sufficient
magnitude fully to drive a standard ampliticr; it
is necessary, therefore, to employ a preamplitier to
hring the tape signal to a suitable level, enabling
-its application to he made direct to the standard
amplifier.  Owing to the characteristics of the
recording tape it is essential to incorporate a degree
of correction to the amplifier, to counteract the
Jdeficiency offered by the tape. Further, special
feed eircuits are required ..,
from the output of the
amplifier to convey the
signal current to the
recording head. A
<upersonic oscillator is

T [‘HIS artiele is intended to iHustrate how the

R1—0.2 M2 ! watt.
R2—25 K2 } watt.
R6—20 K2 | watt.

also necessary for tapo R7--100 K22 { watt.
bias and erase purposes. R8--0.5 M § watt,
The modification that ﬁ: ;’_(5)02;(-];'44”“‘3“:5"
L PSR —U.23 25 .
I MEEEELE tloi C}‘?f‘ge R13—50 K2 ! watt.
an audio amplifier from R14—20 K2 1 watt,

R15—500 ohms } watt,
P1—0.25 MoV ar.,
P2—3 K2 Var,

the *‘ playhack » to the
* record 7’ condition can
usually be arranged by

the function of a play- For other components
back/record master see text.
switch mounted on the

main control panel and

ganged to the motor drive switch. With the switch
in the “record ” position, the tape is thus being
exposed to the record and crase heads in the correct
direction, signal and supersoniec bias is applied to
the record head, the erase head is energised, the
tape preamplifier is rendered inoperative, and also
the amplifier response is altered to maintain record
correction. On the * playback ” position the tape
drive reverses, the record head is replaced by the
loud speaker, the tape preamplifier is made * live ”
and the playback head iz conmected to its input.
the supersonic hias is switched off, and the amphfier
response ix modified for playhack purposes.

The Input Circuits )
Slight modification of the input circuit is hecessary

to enable the tape preamplifier to be switched in,
and further it is an advantage to have input
channels for (1) microphone, (2) gramo, (3) radio,
producing the possibility to take recordings via
any of the above mediums, or of their direct
amplification, Fig. 1 depicts a block diagram of
the amplifier, and is divided into sections. Consider-
ing first section (a), The four inputs are selected by
the function of a single-pele four-position rotary
switch, S1A.  With the switeh on pesition 1, the
secondary of the microphone transformer TI is
applied to the input of the nain amplitier. 1t
should be noted that the gain of the voltage amplifier

LIST OF COMPONENTS (Fig. 1)

must be dezigned to enable the satisfactery
amplitication of low-level sounds picked up by
the microphone, rendering their recording audilde.
With the sclector switch on position 2 the gramo
cireuit is brought into operation, together with the
necessary equalising circuit, formed by the com-
ponents R1, R2 and C1, the network will produce
approximately a bass boost of 6 db. per octave
that is recuired for complete compensation of
recording loss. A fair degree of attenuation is
offered by this circuit, but since the voltage
amplifier should have adequate gain for suceesstul
operation of the microphone, attenuation of the
“ pick-up ” voltage is desirable to prevent the first
stages of the voltage awplifier from being over-
loaded, due to the
greater output voltage
obtatned -from the pick-
up. To record a radio
programme the selector
switeh- is set-on position
3, the signal is applied
across a potentiometer
consisting of the resis-
tors R3 and R4, and
the attenuated signal is
taken from their tapping
to the amplifier via the
selector switch. Shonld
the signal " source be
picked up from the
external speaker socket

C1—0.02 ;F. 350 volts.
C3—0.01 ~F. Mica,
C4—0.002 ~F. Mica.
C5—50 pF. Mica.
C6—0.001 nF. 350 volts,
C7—0.1 1F. 350 volts.
C8—0.002 F. Mica.
C9—0.1 «F. 350 volts,
B1—6.3 volt 0.3 amp.
M.F.S.
V1—6V6 valve,
Switch 82 Ganged

of a broagdecast receiver,
the values of R3, R4 should be adjusted to
produce a voltage of similar magnitude to the
equalised ** pick-up ” voltage across-R4. Its value
may be computed thus:
R4=Eo::RIE,
where o =:voltage across R4
I =voltage from radio
R =N34+ R4 :
RY should be made approximately twiee the input
impedance of the voltage amplilier, to prevent
excessive shunting of the voliage amplifier, due to
the secondary of the speaker transformer. This
formla is intended only as a rough guide, since
where the attenuation necessary
upset by the shunt impedance” of the voltage
ampliier. \Where the signal is' taken from the
detector stage of the receiver, attenuation may not
be required, in which case the signal is fed divect
to the selcctor switch. We thus have a four-
ehannel input circuit, with arrangements to render
ecach output approximately equal, permitting the
use of a common gaiu control.

Tape Corrector Circuits .

The output from this eircuit can now he applied
to a voltage amplifier and phase inverter stage (if
push-pull operation is desired) to produce suflicient
voltage to drive fully the required output valves.
1t should be borne in mind at this stage, however,
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that certain corrector circuits will be necessary to
equalise the deficiency of linear output from the
tape. A typical unconpensated response curve of
the output likely to be obtained from category
A tape is shown in Fig. 2; it can thus he scen
that equalising is essential before anything approach-
ing lincar output is achieved. Fig. 3 shows an
equalised curve for constant input voltage. The
tape speeds in each casc are 7.5ins. per second for
high-fidelity reproduction. Lower tape speeds
shiould he avoided owing to the rapid decline of the
higher frequencies. As will be seen from the
uncompensated curve. a sharp increase of output
veltage above about 5 INc's is required.  Iurther,
an appreciable amount of hass boosting is necessary,
-at the rate of something like 8 db. per octave, for
frequencies below about $00 ¢/s.

High-pass Filter

A high-pass filter brought into operation during
the recording process will tend to flatten the
Ligher frequency side of the curve, and the
deficiency of bass may be compensated for in
the playbaclk amplifier. Bass hoosting during the
record operation must he avoided, since the tape

producing very undesirable distortion on playhack.

Since the amplifier is to be used en playback it is
obvious that the high-pass filter will have to come
into operation during recordings only. Section (b)
of the block diagram shows a s=imple method of
achieving this function. Tlie network may be
satisfactorily included between the last voltage
amplifier and the phasc inverter. (2 and R5 are
the usual coupling components, R7 and RS form a
potentiometer, the tap of which is connected to R,
thence to a change-over switch S2A, which may be
ganged to the main record/playback switch. Capa-
citor U5 shunts the potentiometer. and itz value sets
a limit to the amount of bass attenuvation. (3 is
brought into the cireuit on the “ record ' position
only, and controls the degree of top lift. On the
playback position a useful variation of frequency
response is created by the inclusion of the variable
resistor P’1, across the capacitor (‘f. Typical com-
ponent values are indicated, and apply where the
coupling is positioned between two triode valves.
but their values are not critical and may be adjusted
to suit the standard awmplifier circuitry, IFurther
correction may he introduced in the tape playback
preamplifier, and will be dealt with when consider-

tends  to  saturate at the lower frequencies, ing this unit.
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The Output Circuits

The equalised signal, whether originating from a
radio programme, microphone, or a disc recording,
is conveyed to the phase inverter stage and on to
the output valves. On *‘record ™ these will have to
supply power to the recording head, and on playback
feed the loudspeakers as a normal amplitier. Hence,
it will be evident that some sort of change-over
system will be necessary. A visual recording-level
indicator and a pair of headphones for mwnitoring
purposes is a useful addition when recording. A
circuit arrangement that is used by the author
which is proving to be very satisfactory is shown in
section (¢) of the block diagram. 1f we consider the
cireuit when the switch 82B is in the recording
position, it will be seen that the output transformer
13 isloaded into asmaller transformer T4, producing,
-a step-up ratio. Theauthor is suecessfully employing
a multi-range speaker transformer in this position,
with the secondary connectied te the secondary of
the main transformer, thus performing the functions
of a primary winding. The high-impedance side is
connected across a pair of resistors RY and R10.
A 50 KO resistor R11 is connected to their junction

E ,t'/ \
= A
N
€ /// N
& N
3 v '
at ¥ Tape Soeed 75 inch Sec.
D
o /P

50 /00 1000 10000
’ Frequency cycles Sec,

Fig. 2.—Uncompensated ourput to be expected
. from the playback head.

and is the feed resistor for the recording head.
Resistor 1212 is connected in series with a pair of
high-impedance phones, thereby producing a nioni-
toring signal without any appreciable load to the
cireutt. A small pilot hulb Bl is connected in series
with the twe transformers, giving a visual indication
of recording level. The values of RY and 1110

should be so adjusted that the ecorrect voltage -is-

applied aeross the recording head when the tilament
of the bulb is just glowing: any increase of illu.
mination will indicate that the tape is running into
saturation. When recording, the gain ot the
amplifier is adjusted so the bulb glows only ovn
transients. By its correct use the mistake of over-
recording. frequently made by beginners, is aveided.
The recording head feed resistor. R11, is necessary
in order to obtain a constant recording current
independent of frequency, and its value' can he
made substantially high “since adequate output
~voltage is available from T This poiut ix made
clear if reference is made to Fig. 4, where, the
cnrve (a) sliows the variation of record current
against frequency, if a record head of 140 milli-
Henry is fed direet and curve (b) if fed through a
50 K0 resistor. A recording head having an im-
pedance of 350 ohms at 400 o/s, if well designed,
requires a signal level of approximately 10 volts
across R10 to record fully category ™ A ™ tape, but

the final value should be determined by experiment.
This is made simple by replacing temporarily the
resistors 139 and R10 by a variable potentiometer
and adjustments made in relation with the record
indicator bulb and test recordings. The value of
R9+-R10 is determined by the trabsformer ratio
T1 and T2. If the output imnpedance of the trans-
former be 15 ohms then it is desirable to lead
transformer T2 to show a 15 ohm impedance at its
primary ; thus R9-+-R19 may be computed from
the formula :

R'=N2X7.

Where R'=RO+R10.
N =ratio of T4.

T3.
Te.. let N 1. Z=15 ohms, therefore R'=
25232 13=9,363 ohms.

The above method of ecaleulating the lead
resistor for T4 witl eliminate any risk of damaging
the output valves when recording owing to »
mismatceh,  With the switch 82B on the playback
position the loudspeaker will be connected acro-s
the output transformer T3 and will follow usual
amplifier practice.

S LI
& 5
Ea rl TRt
ape Speed 7°5 inch
¥ ~sec]
& [ —
g ™
&
+
>
)
pu]
O ’
|
50 _ 100 1000 10000

Freguency . cycles Sec,
Fig. 3.—Equalised curve for constant input voltage.

The Supersonic Oscillator

A supersonic- bias voltage fed to the recording
head is necessary while recording to restrivt the
intensity of the recording ficld to such a level as
will enable the recording to be made on the lincar
position of the hysteresis curve. TIts frequency is
usually about 4 to 3 times that of the highest
frequency to be recorded and in most- instances is
set between 30 Ke/s and 45 Ke/s. The mixing of the
signal and. bias currents takes placein the reconding
head R/H, section (d) block diagram; the signal
winding of which is usually tapped, and the bias
fed to the tap via a variable resistor P2.  The
magnitude of the -bias current is-thus adjustable,
its optimum value depending on the eoercivity
of the tape used and the signal voltage, but
as a general rule a bias voltage of between
2 to 3 times the peak signal amplitude is found
to ‘be satisfactory. Rection (d) shows a typical
oscillator civeuit, using a 6V6 class valve, and will
provide an R.F. voltage of adequate amplitude,
together with a purity of wave-form required for
this purpose. The voltage is taken from a coupling
winding on Ll. A component suitable for this
position'may be obtained from Park Radio, Remford
Road, 1.12. -Switch 82FE applies a bias voltage
to the.recording head and disconneets it on play-
baek: --Bwiteh 'S2F brings the oscillator into circuit
on the' recording position onlyi.:iIn addition to
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supplying a bias voltage the oscillator may also be
employed for the purpose of crasing previous
recording from the tape. the voltage in this case
being taken direct from the coupling winding to
the erase head. The position of the erase head is
such that the tape is exposed to it before reaching
the recording head. thus erasing existing recordings.
The erase head E/H is of similar construetion to the
recording head, but with a slightly larger air gap.
This method of erasure is to be desired since a
greator signal/noise ratio is achieved when using
demagnetised tape than can be expected if a
permanent magnet is used for this purpose.

The Preamplifier

On playback the recording head is used to
convert the magunetic induction applied to the tapo
during the rocording process to variations of
voltage. The change-over function is performed by
the switeh S2C, while S2D talkes the earth from the
input of the preamplifier, rendering it applicable to
signals from the tape. Owing to the high gain of
the system via the tape preamplifier, the input is
carthed while recording to prevent the possibility
of feedback. The voltage from the playback head
i+ amplified to a level suitable for its application
to be made direct to the input of a standard
amplifier. A circuit diagram of an amplifier for
such operation is shown in Fig. 5. V1 is a double
triode of the high-mu class. A 6SL7 is successfully
cmployed by the author aud the units are arranged
in cascade, producing a high overall amplification.
The low-level signal is fed to the grid of the first

123
\
\

e(s)

- Curve (b)

Current through Record Head

\ '
2 3 4 5 [ 7 8 9 /0
Frequency in ko,

[+

Fig. 4.—Curve (a) where 140 mH recording head

is fed direct, and curve (b) where it is fed via a

50 k2 resistor producing constant recording current
tndependent of frequency.

triode via a step-up transformer. A suitable ratio
is about l:4 but its characteristics should he
governed by the type of head employed. Tho
transformer should be accommodated in a mu-metal
case to reduce inductive hum pick-up, otherwise
the added advantages of improving the signal/noise
ratio of the amplifier gained by using such a
transformer will be lost. The amplified signal from
the first triode is fed to the grid of the second triode
via the correcting network; tho ecompensated
signal is thus further amplified and its output
taken via C5 to the switch S1A. The top lift
inductor L1 should have an induetance of about
0.3 Henry and, again. in the interest of a high
signal/hum ratio, this component also should be
encased in mu-metal. A component suitable for

this position is readily obtainable from stockists
of tape recorder components. The resonant
frequency of the circuit is determined by the
capacitor ('8 according to the forinula (Resonant

frec. = ! =

27y/2C.
(T.) with a shunt capacitor of 0.0023 nE (C8)
the circuit will resonate at ¢ IS¢/s. which is
about where wo want the top lift. At frequencies
far from resonance the presence of L1 and (8
have little effect, but C6 and 130 tend to give a
bass lift by attenuating the higher frequencies.
At resonauce, however, the dynamic resistance of
the circuit is rendered greater, producing an
increase in gain at that frequency, the combined
effoect of tho two corrector circuits produce a tape
output at the preamplifier similar to the response
curve shown at Fig. 3, assuming a constant record
voltage independent of frequency., The resistor
R7 increases the effective load impedance of the
first triode, while R10 increases the input impedance
to the second triode in relation to the top hoost
circuit, thus producing a greater output at reson-
ance.  All normal hum-reducing precautions will
need to be taken in the preamplificr construction
(sve article by the author. “ Hum Problems in
Low )Level Amplitiers,” PracticaL WirELESS, July
issue),

Thus, using a 0.3 Henry inductor

7o Switch
Sac and Spp

i

S.—A tape plavback preamplifier circuit
diagram.

LIST OF COMPONENTS
TI—Input transformer. R9—25 K2 ] watt.
L1—Top lift inductor. R10—100 K2 1 watt,
V1—6SL7 valve, C1—100 pF. ,
R0 L adiat €2, C3—25 4F. 25 volts.
R3—100 K& } watt. C4—32 uF. 350 volts.
R4—25 K2 } watt, C5—0.01 «F. 500 volts.
¢ RS5-—50 Ko 1 watt, C6—0.01 »F. 500 volts,
i R6—2 K2 § watt, C7—0.01 ¢F. 500 volts.
R7-—200 K2 } watt. C8-—See text, )

. L1—See text.

PRy

R8—250 K2 } watt,
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An All-dry 3-band Three

Midget Valves are Used in This Standard Receiver
By ' EXPERIMENTER”

YHOUGH the all-glass midget 1.4-volt valves
I which are now so popular are intended
primarily for small portable receivers,
they ecan be made good use of in the larger. non-
portable type of* set. They are economical as
regards current conswmption. but give very good
results—a fact which is perhaps more noticeable
in this type of set, as a full-sized moving coil
speaker can be used, which is uot normally so in
small portables. The receiver described here has
good range and volune, and tunes the usual long,
medium and short wavebands. The constructor
who has no mains supplies, or who prefers battery-
operated receivers. or requires a good standby
battery set, should find it particularly useful.
The circuit employs two pentodes, with a tetrode
for output and automatic bias to avoid the need
for a grid-bias battery. For maximum sensitivity
and selectivity hoth stages are tuned on all bands,
a little simplification of switching being used in the

aerial cricuit so that a 6-pole 3-way rotary switch
can he employed.

Though midget H.T. batteries can be obtained,
one of the full-size G0-volt batteries is recom-
mended. This ja a good deal cheaper and has a
long period of useful life compared with-the midget
H.T. type of similar voltage. Any 1.5-volt dry
battery is suitable for low-tension.

Switch Connections

These are all given in Fig. 5, which shows back
views of the two sections of the wavechange switch:
Sections A and C provide mediumflong wave
switching by shorting the appropriate scctions of
the dual-range coils. Section A also shorts the
aerial-coupling winding of ‘the dual-range aerial
coil for short-wave reception. Section B switches
the R.F. valve grid to the short-wave coil im one
position, and to the dnal-range coil in the remaining
two positions. ‘

Sw. Coils HT+
A—F s /\‘\\
Wave-change
Switch
(See Fig.2)
Sw Coils
HT-
e
*0005uF o
runing cog i
P «0005uF
Reaction L7-
€ P - N
l l s LT+

Fig. 1.—Comiplete

theoretical circuit. o %

20 vare soum 000 saoe ve oe

and reduction drive.
0095 F reaction condenser with knob.
6-pole 3-way rotary switch with knob.
0002 «F, .005 xF and .5 ¢F fixed condensers,
50 uF 12-volt working bias condenser.
6002 and 3M2 resistors.

B P TN T P T FY RO P ooy

LIST OF COMPONENTS
2-gang .0005 uF tuning condenser with trimmers

voisere vn

Reaction-type H.F. choke.
. Mu-metal -1 :4 coupling transformer.
Two twin, sockets,
Three 7BG type valveholders. .
1T4, 1S5 and 1S4 valves.
On/off toggle switch.
Coils, as explained in text.

www americanradiohistorv com


www.americanradiohistory.com

August, 1951

PRACTICAL WIRELESS

347

The sets of contact tags on the second section
of the switeh are all similarly wired. Section D
connects tha coil primavies. section E the reaction
windings, and section I the grid or tuned part of
the coils. As a further guide the leads are marked
to agree with the wiring-up plans. The switch is
secured tightly to the front runner by its fixing
bush,

bolted to the rear runner for aerial, carth and

speaker conncctions.

Wiring Points

Reference to Fig. 6 will enahble the majority of
the wiring to be (-alne(l out, switch connections
being taken from Fig. Leads to the coils in

Mounting the Components

A chassis T4in. by 4}in. by 2in.
deep was found convenient, but
this is not 1n any way critical and
a slightly larger chassis would
give more room for wiring.
Holes approximately }in. in di-
ameter will be required for the
valveholders, according to type.
The filament sockets are given
double spacing on the valve-
tiolder ; usually these sockets arve
found a.t the one elongated end
of the holder, dueot]\ opposite
one securing hole. However. tho
holders produced by gome manu-
facturers have all tho sockets in
a different position, in relation-
#hip to the securing holes, If this
i w0, bolt the holders to the
chassis at the required angle wo
that tho sockets come as shown in
Fig. 6.

&%m%% "
6

wf

Before mounting the two-gang
tuning condenser lt is necessary
to solder two lengths of insulated
wire to the lower tags and thread these down
through holes in the chassis. These leads’ come
out as shown by X and Y in Fig. 6, X being the

" forward gection and Y the rear section.

The mu-metal ex-Service transformer is holted
on from below. The coilz and H.F. choke are also
bolted down, and two sinali twin socket panels ave

HT & LT
Leads

Fig. 3.—Another view of the complete receiver.

particular should not bLe longer than necessavy.
Filament and high-tension circuits may be kept
close against the chassis, but grid and coil leads
should be away fromn the metal and from each
other. All points marked M.('. must he connccted

to the chassis, convenient bolts heing used for this
purpose.

£ 84
Sockets

A detailed plan of the two
coils above the chassis is given

Twin Gang 0005 uF

Tuning Condenser

in Fig. 2. Where required the
leads pass down through small
holes.  Tengths of flex form
battery leads, and a rubber
grommet is desirable where,
these pass through the rear
runner of the chassis to avoid
fraying and short-circuits. The
transformer connections shown
are for the type of component
mentioned : if a different
transformer is used the mark-
ings on it should be followed

The Tuning Coils

For long and medium waves
a pair of R.F. type coils, with
reaction, are used. The aerial

be)
Aerfal

i coil has an aerial-coupling
L winding, and the second coil a
=S == primary for R.T. transformer
: L coupling. Ready-made &.W.

1 TR D coils may also be used, or these

Reaction

Fig, 2.

—Top of chassis lavout,

Wave -chanye

can easily be wound in view of
the small number of turns
required,
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Referring to Fig. 4. and mC is
with a 2in. diameter paxolin chassis
or other insulated former, 14 €onecton
tumns of 22 S.W.G. enamelled
wire are used between point

131 and chassis (tuned section). 0005 pF g

Reaction

The turns are spaced each from | - congenser
its neighbour by the diameter
of the wire.  For aerial coup- /s To

ling 7 turns of 32 SAV.GL
enamelled wire, turns closely
side by side, are used, situated
about lin. from the top of
the previous winding.

Detector Coil

These winding details are
repeated in the case of the coil
under the chassis, with the
addition of a reaction winding
lin. from the funed section.
This extra winding is of 10
turns of 32 S.W.G. enamelled

- For WC
| IS witch Detsils
Sectfon Ser Fig &
A o D
[ B
Section
Al 21

wire, turns side by side. All
windings must be in the same
direction and counected as
in Fig. 6. Fig.
Switch Positicus

Nwitch positions are: to left, Jong waves: in
central pozition, medium waves; to right, =hort
waves. The trimmers o the gang condenser <hould

Ltong & Short Wave Coil
medium Wave \

Coil T
-

Chassis
“onnection

Fig. 4.—Aerial coil connections.

¢« derigl Coupling
., Windings

we

Sw Primary.

L.& M wave
Primary

T4 Grid /T4 Anode

185 Anode

L.&M Wave
Reactior; '
: weC L& Mwave
. Chassis , Coil S Coil *0002 yF

Fig. s.—Wavechange switch connections.

he unserewed, then adjusted for maximum volume
on the S.\W. band. It was not considered necessary
to use separate trimmers for medium and long
waves as the coils ganged accurately together.

To HT—

6.—Sub-chassis layout and wiring.

Maintenance ‘Engineers

FEW months ago an Essex firnr of refrigeration
maintenance and  installation . .engineers
equipped a fleet of their service vans with a Marconi
\V.H.F. radio-network. This two-way radio system
has proved so successful in affording rapid service
to users of refrigeration plant that the firm,

Marketing and Maintenance, Ltd., are now rapidly
oxtending the system. Their service covers a

large and thickly-populated area, -including all

Essex and parts of MHertfordshire. Should a
breakdown oeccur in any of the many shops,
restaurants and  other establishments using

refrigerator or air-conditioning systems, the firm’s
head office at Brentwood are notified by telephone.

The value of such a radio system becomes even
more apparent in the case of hospitals, where
breakdown-of the refrigeration system eould mean
the Joss of precious drugs (such as Streptomycin
and Penicillin) or blood plasma, which require
refrigerated =torage.

Time is not the only saving factor, for radio
control effects a great saving in petrol, oil, man hours
and general wear and tear.

A radio system can also save the customor
considerable ~ expenditure,  sinee  the cost  of
refrigeration- repairs is caleulated on a travelling
time and mileage basis.

“The transmitting and receiving installation,
Marconi Type H.16A, at the firm’s oftices in

Brentwood, is housed in a compact cabinet, desiygnel
 for desk-mounting. measuring 21in. x 17}in. x 94in.
and weighs only 69 1bs.  The mobile equipment in
each van-is sitedd under the passenger seat, with a
control unit and lowdspeaker fitted to the dash-
“board. A handset microphone is- attached to the
control uhit. This complete mobile equipment,
Marconi Type H.18, weighs only 40 lhs, and is
powered from the normal ear battery, necding 1o
‘extra power supply.
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More About Gramophone Needles
I APPEAR to have stirred up a horncts’ nest
with my comment in the July issue on
gramophone needles. Stare British Products, for
example, consider that 1 am a reactionary on this
matter. They say that experts to-day are over-
whelmingly in favowe of the jewel-tipped needle.
which is used to an increasing extent in every part
of the world, not only by private users, but hy
broadeasting  authorities and other professional
Lodies,  As far as private users are concerned, you
can casily verify for vourself whether their state-
ment is strictly true. Check up with your friends
who own gramophoncs or radiograms, and ascertain
how many are using jewelled tips. I doubt whether
it is 1 per cent. This does not justify the use of the
adjective ““overwhelining.”  Members of gramo-
phone clubs and quality fans. T helieve, are in favour
ot jewelled tips, but { think the time is far distant
when such needles will come into general use,

This firm go on to say that it can bhe fairly
claimed for the jewelled needle that it gives per-
ceptibly better quality reproduction even after some
hundreds of playings than does a new steel needte.
the surface noise being less and the wear on record:
grooves reduced,  These results are dependent ou
certain conditions. [Firetly, a pick-up of reasonably
light weight should he uzed : secondly, a sapphiro
of good point form (not alwayvs to be found with
the cheaper type); thirdly, the use of sapphires
should be limited to a ¢ reasonable” nuwnber of
playviugs.  Owners of existing gramophones and
radiograms, therefore, with the heavy type of
pick-up  and non-counterpoised tone-arin, must
replace these if the jewelled tip is to

ERMION

he will see that what I said was that jewel-tipped
necdles will tear up a record just as much as steel
ones, and that the record wilf lap needles, whether
they are made of either of these two materials.
He then goes on to say that according to this
arguiment fibre needles should lap a record away
very quickly ! lle quite overlooks the fact that
other facters enter into the use of fibre needles,
not the least of which is their greater flexibility,
DBecause of this the volume obtained is less than
with a more rigid material. and hence the surface
noise is less audible, This does not mean that the
fibre needle has any special properties. Certainly
it is less durable. Howcever. the gravamen of iy
argument was that the answer to the problem of
perfect recording is to eliminate the needle. no
matter of what material it is made and to substitute
the photo-electric cell and sound on film strip.

Ban on Soccer Broadcasts
AL'[‘HOL'GH this is the cricketing season it ix
not too late to refer to the ban on direct
broadcasts of football league matches, which
apparcutly surprised both the 1B.B.C. and the
Football Association. The League will not object
to the hroadeast of recorded commentaries after a
match has been played. When the B.B.C. was
refused permission to broadeast the Royal Variety
Performance directly, they refused an offer for tho
broadeast of a recording on a later day.

The attitude of the entervtaining profession and
the Tovotball League. a= well as other national
bodies. towards broadeasting. is stupid and out-of-
touch with the times.

Justify its elaims.  How i< o pur-
chaser without special apparatus
to know when a sapphire is of
“good point form VY And what is
“a reasonable munber of play-
ings Y

One of my opinien< was (hat
if there is any advantage (aund
this is largely a matter of opinion)
it is questionahle whether the
increased  expense and probable
modifications of the gramophone
or radiogram  are justified.  The
diamond needle, I am told., does
not suffer from the sane linita-
tions as the sapphive.  They, how-
ever, are nmore expensive,

Bearing on this subject is a
further letter from Mr., H. Wren,
of Dundee.  He refers to the
veneral statement | nade that soft
materials lap hard ane«, and ke
thinks this  destroyed my  own
argurnent,  that jewel-tip needles
seurf up a groove worse than steel

uecdles. If e will re-read my notes seen shining

The plaving desk of the Ozaphone radiogram.

L The light may be
Sfrom the lamphousing on the left on_to the tape..
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A Versafile High-gain Amp

fier

A Two-valve Plus Reciifier A.C. Unit Giving 3-5 1o 4 Walts Qutput
By K. KEMSEY-BOURNE

HIS simple high-gain amplitier, cimple enough
I for any beginner to build, is capable of
good performance with low.level micro-
‘phones or pick-ups. Old hands will probably have
all the parts needed somewhere in their spares hox.
This eircuit can also be used as a play-back amplifier
for tape-recordings or as the baxis of a room-to-
roomn intercom. system. It would also serve for a
baby alarm, as its current drain is very low.

Specification

The original model was built to fit the following
specification. It must be capable of enough power
to cover a hall in whiclh 100 young people are
dancing, and it must do this from the Jow-level
output of a good-quality microphone placed 2 to 3it.
from a piano. It must be readily portable, simple
in operation, casy to service, anid as inexpensive
as possible to build.

Output Stage

The ideal way to get a reasonably large power
output iz to decide on a push-pull output stage.
but this would mean greater expense, since it would
need several more valves than a single-ended output
stage and also a larger power-pack. Preliminary
trials showed that a power output of 3§ to 4 watts
was satisfactory when carefully distributed through
a number of loud-speakers each fed at low power.
This meant that a single pentode could be used in
the output stage, calling for only a moderate H.T.
supply. The only remaining problem was to provide
sufficient voltage gain in the rest of the amplifier

LF Choke

X

Control/

i

¢

T Ti

bocavona

to give full output from the pentode when using a
low-level microphone. This was done using a single
Iiigh-gain stage with an SP41. ’
A Versatile Valve .

The SP41 was originally introduced for television
work and is still deseribed in the KEdiswan-Mazda
data as ‘*a high-slope sereened H.F. pentode,”
but it is a useful valve for audio amplification work,
especially since it can be made to give high- or low-
gain by different values of the screen and anode
resistors. The SP41 is available under its Govern-
ment numbers CV1335, (V1374 and VR6>A.
It has a Mazda octal base (I3.0.7), which is slightly
different from the International octal. The top-
cap (grid connection) is the large diameter Engli<h
type, again different from International octal
practice. The pulb is metallised, and no other
screening is needed if the metallising is earthed
{pin 6). o
Amplifier Circuit ¢ °°% o

Fig. 1 shows the cireuit. whirhis as simple as
possible. The output pentode V2'is an"AC2PEN
(Government number CV2808) giving 3} to 4 watts
with a, grid swing. of 3.2 volts. Ninge;the. anade
current is only 32 mA at 2530 volts, 'a heavy-duty
output-transformer is not needed. -The - requirec
anode-load of V2 is 6,700 ohms.-so that for a 3-ohin
lond-speaker the transformer ratio should be either
45 or 50 to 1; it does not matter swhich,

V2 is fed through resistance-capdcity eoupling
from VI, and 11.T. is provided for both stages by a
conventional power-pack,
using the full-wave rectitier
V3. The total H.T. eonsump-
tion is under 45. mA but it
i good practice to rate the
roctitier and smoothing con-
densers generously, . .

The gain control.R5 is put
in front of V2 rather than V1
in the interests of quietness in
operation. . Sinee. there are.
only two stages, elaborate H.T.
decoupling is not.needed.

Mains
.s;witch

I Versatility o
—0 ! This amplifier works well
Mains  with a low-level mierophone,

)
:

' 1 A, using the component values
1)
)

: given on page 351.
Lo The cireuit is equally useful
Earth

as a record amplifier particu-
larly with low-level pick-ups or
L.P. equipment.  Different
pick-ups give different voltage

Fig.1.—Theoretical circuit of the versatile
lines indicate optional top-cut tone

lhigh-gaz'n amplifier. Dorted
control (C6 and_ R7).

outputs.and the figures guoted
by manufacturers” are often
quite useless as no indication
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is given of the conditions under which the measure-
ments were made. We are often reduced to the
method of trial and error. and here the possibility of
varying the stage-gain of V1 is useful. If the gain is
too highlthe action of the volume control is crowded.,
and if it is too low we do not get a comfortable
sound level.

Variable Gain

Using an SP41, as shown in Fig. 1, the connection
hetween tho stage gain of V1 and the value of Rt
s ziven by ‘the empirical expression

Cain=2.6.\-~20

where A is the value of B4 in thousands of ohms
and the gain found is the voltage multiplication
factor of the stage. grid to grid. R3 always has
fuur times tho value of R4.

LIST OF COMPONENTS

Rl : 1 Megohm. Cl : 50 /F., 12 volts.

R2: 1 Ko, C2: 50 uF., 12 volts.

: 200 K2, C3: 0.1 ,F.. 400 volts.

: 50 Ko, C4: 8 iF., 500 volts,

5: 1 Megohm (volume control),

: 8. F., 500 volts, C6: 0.01 #F., 400 volts.

: 140 ohms, 1 watt.

: 50 Ko,
All resistors } or 1 watt except R6.

T1 (mains transformer) : Primary—to suit

- mains voltage, Secondaries—250-0-250 at
50 mA., 4 volts 2 Amps. (rectifier heater),
4 volts 3 Amps. (other heaters).

T2 (output transformer) : To match 6,700 ohms

. to speech coil. Ratio is 45 or 50 to 1 for 3-ohm

speaker. Primary must be capable of carrying

50 mA.,
L (smoothing choke) : 10-20 henries, 50 mA.,
V2: Mazda AC2PEN.

e e ve va e

500 ohms.

Vi : Mazda SPd4l.
V3 : Mazda UUA.

Chassis 9 x 7 x 2¢; Bulgin P.73 mains con-
nector ; D.P.S.T. mains toggle switch ; screened
top-cap connector ; input jack ; valveholders,
one each Mazda octal, English 7-pin, English
4- or S-pin; wire, insulated sleeving, nuts,
bolts, solder tags, knob, dial-plate.

0T 0 00 D D 0D

Let us illustrate with an example. YWhat must
the gain of the first stage be to give full output from
a Decca X/M/S pick-up. model €. This pick-up
iz availuble with two heads. one for L.P. and one for
%8 r.p.m. discs, The voltage outputs are quoted by
Decca ,as 38 and 70 mV respectively, What we
have to do is arrange V1 so that V2 will be capable
of giving full output when an input of 38 mV,
that is, 0.038 volts, is applicd to the grid of Vi.

We know that the A.C. swing on the grid of V2
must be 3.2 volts for full output, so that the voltage

3.2 3.200
6.088%" 3%
V1 will have a stage zain of 83 if R4 is 25 KO
and R3 is 100 K.

The values of R3 and 114 given in the table of
coinponents are such that V1 has a stage gain of
150 times.

If we are using a crystal pick-up., such as the
vemarkable * Acos V' unit fitted on the Decca $3.A
and 33B playing desks, then a stage pain of 5o
will be enough. We thui make Ri 15 K2 and
13 60 K. At the same time R1 must be given
the value 330 K&, to suit the pick-up.

gain required of VI will be =83 times.

.

% about
R1 s

Maximum recommended gain for V1
200 .times. This will bhe obtained when
70 KO and R3 iz 300 KO,

1f a stage-gain of less than 50 iz required for any
purpose. VI can be operated as a triode by removing
18 and strapping scrcen and anode together.

Layout

Fig. 2 shows a suggested lavout. A chassis size
of O hy 7 by 2% inches is adequate. The chassis
shown in the photograph has these dimensions,
Of course, modifications can easily he made to suit
individual requirements.  Good layout and reliable
wiring are essential.

Before drilling any holes in the chassis. place
the mains transformer, choke and valve-holders
on the chassis and move them about until the
spacing is satisfactory. “The output transformer

Speaker o
Input Output amns Mains
Jack Connector  Switchid connector
i P s,

. Mains :
= Transformer |

7

- Output
Transfmr—

A RRARAE

Fig. 2.—Suggested chassis layour.

Gain Control/

Output
Transformer
F

/nput Speaker ; Mains
Mains
Jack Output Switch Connector
Connector

Fig. 3.—Key to the positions of the components
shown in the photograph of the sub-chassis view
of the amplifier.
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can be fitted under the chassis later. Mark the
position of all the components other than resistors
and capacitors, including the volume control (and
the tone-control, if titted), mains plug, and input
and output sockets.

Points of Construction

A screened grid-cap for VI iz essential, and
rubber-covered ~sereened cable should  be  twed
for the lead hetween this cap and the input jack.
No screening is neeessary at other points.

Drilling

When you are satisfied, cut the
large holes needed for the valve-
holders amd the mains plug and tle
smaller ones for the input jack,
volume control and mains switch.
The Amphenol Mazda octal valve-
holder just tits into a eircular hole
1in. in diamecter. This hole may
conveniently be ecut with one of
the special cutters available. The
same sized holes will serve for
V2, V3 and the Bulgin P.73 mains
connector, Ninee V2 uses  an
English 7-pin holder, this hole will
have to be filed out into a pear-
shape until the holder fits in with
a good clearance at each pin.

Now mount all the main com-
ponents and drill the holes for
the through-chassis leads to the
mains transformer, choke. and the
grid-cap of V1. The mains trans-
former and choke may be mounted,
using 4 B.A. or 2 B.A. bolts
(clearance drills number 26 and 10
respectively), and for all other fittings ¢ B.A.
bolts will serve (clearance drill number 31).

It is a good plan to put 6 B.A. solder tags on all
bolts under the chassis in place of normal washers.
They are thén immediately available for making
earth connections as required.

SP4/ AC2PEN uu4
4 5 A 2
Ty 2 S
T ; &
s N mm \ 3 ,.?\ )
611‘::: N b
7 ‘)ﬁk. 7NN/
- / 8 5 4 \h'l
Top Cap

Note: Pin 6 is connected to
metallising and must
be joined to earth

Fig. 4.—Details of connections of wvalves used.
Wiring

Start wiring with the power supply mniains
input to the transformer, reetifier leads and all
earth connnctions to the chassix. Then wire the
heater leads to V1 and V2, twisting the leads
together. Next come all cathode circuits, hias
resistors and decoupling capacitera. Now connect
the H.T. lead from the rectifier cathode, through
the choke, the anode circuits of V2 and VI, the
input circuit of V1, and then the resistance-
capacity coupling between V1 and V2. Finally,
put in the two smoothing capacitors and wire the
secondary of the speaker transformer.

Usoe resin-cored solder throughout, with 18 or
20 gauge tinned-copper wire and 2mm. insulated
sleeving.

Fig. 5.—Interior of the amplifier showing principal components.

R1 is wired across the input jack, and this jack
should e such that it is short-cireuited on removal
of the jack-plug, so that the grid of V1 is earthed
when no input is conneeted to the amplifier.  This
will prevent noise caused by the grid of V1 ** hangiuy
in the air.” .

Use good, reliable smoothing capacitors.

Tone Control

1f used as a mierophone amplifier with a gond
quality microphone the cireuit needs no so-called
tone control, and this holds for use with a properly
equalised pick-up. However, a top-cut econtrol
can easily be added, as shown by dotted lines in
Fig. 1 (C6 and R7). €6 must bo generously rated.
since if it fails the H.T. supply may be virtually
earthed.

Using Energised Speakers *

A 500-ohm choke is speeified for smoothing the
H.T. supply. This may be direetly replaced by a
500-ohm speaker field-coil, and there will he no
very great loss of power if a field of 750 or (vin
1.000 ohms is used. 1f a field coil of value higher
than 1,000 ohms is to be used the mains transiorier
must give a voltage output greater than 250-u-239
volts.

Testing .

The D.C. voltages read at various points with a
1,000-ohims-per-volt meter =hould be as follows:
rectifier cathode, 300 : H.T. line, 275 ; V2 anode,
250 ; V1anode, 40 ; V2 screen, 275 ; V1 screen, 26.

If the readings differ appreciably from these
fiaures then something is wrong: for cxample,
incorrect bias on V2, faulty insulation in T1 or L,
C4 or C5 damaged or wrongly wired, ete.
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‘An LT and HT Eliminator

Suitable for Porlable or Standard Receivers This Mains Unit Supplies 2 Volts at -5 A.
' and 9C Volis at 5 mA.

By H. A. DYKES.

. HE unit about to be deseribed was actually
I made for uze with a portable set whose
H.'T. and LI requirements are typical

of a T.R.F. battery reeciver making use of 2-volt

valveg, that is 2 volts + Amp.. and 90 volts 5 mA.
It is. however, easily moditied for use with alinost
any type of battery set.

The cireuit, which is shown in Fig. 1, is fairly
straightforward and probably needs little explana-
tion, although it iz az well to note that it should
not be operated off lead as the L.I. voltage, in
particular, would ri-e and perhaps damage the
smoothing condensers.  Resistor  R2  has  been
included with the idea of minimising this effect,
I many battery sets the onjoff switch breaks botl
L.T. and H.T. lead~, It 1is, therefore, wisc to
switch the set on before the mains unit, If it is
desired, this switch can be shorted out or altered
to break the mains lead instead, although this
arrangement. may make it difticult or inconvenient
to use the set with batteries if it is required to do
so at any time:

R1 should be carefully adjusted on full load to
give tho correct heater supply, ie., two volts
If the set makes use of 1.4-volt valves, or if the
1T, drain is less than ¢ Amp., then the value
of this resistor may have to be increased.

It is advisable to avoid earthing the H.T. negative
lead from the power pack. as most battery sets
derive bias for some of the valves from the voltage
developed across a rezistor between H.T. negative
and chassis, and earthing this lead direct would
cause the valves to be operated without bias.

The Transformers
Separate H.T. and LT, transformers are shown.
as quite small ones can be uszed and they are more
easily accommodated i a limited space ; morcover.
midget 6.3-volt transforiners are easily and cheaply
obtainable, while it may he
possible for the constructor
to adapt a small trau-former
(about 3in. core) for the
H.T. supply, as the current
drain is likely to be very low,
The writer used one which
had been removed from ex-
Govt. equipment and was
probably not intended for
use on the mains, hut S/
nevertheless certain tappings T~
were found to give abwout
230 Wolts
AC

100 volts at 10 mA. from 230
volt A.C. mains, 1If there is
room, however, an ordinary
maing  transformer can be
uzed for both supplies,
provided there is a =ix-volt
winding, but most likely the

Neuvtral

Earth

will have to be dropped by tlie inclusion of
a siitable resistor in the smoothing circuit, or
pechap~ it would bhe possible to remove sone
of the turns of the H.T. winding. Again, the H.T.
trau=former can be dizpensed with and the supply
obtained direct from the 1ains via a resistor,
but this method, although inexpensive, may be
considered to be unsuitable because, unless a
double pole onjoff ewitch is used and the live
side of the mains connected through che switch
and dropping resistor to the rectifier, the chassis
of the set may become alive and. as some battery”
sets have exposed metal parts, it could be dangerous.

The Rectifiers

The T..T. metal rectifier is full-wave and rated at
6 volts 1 Amp. ('remier’s, 43.). but it is connected
in half-wave bhecause no centre-tapped 12.volt
winding was available. A bridge-connected full-
wave rectifier ts mwore usual in such circuits and
would be better as less smoothing would then be
required, but it is more expensive and its larger
size may present difficulties. )

The H.T. rectifier is a 230-volt 30 mA. selenium
type which is readily available oun the surplus
market, but as the H.T. drain is probably a good
deal less than 30 mA. with most battery sets, a
rectifier with a lower current rating would do, if
available. ‘

The Smoothing Capacitors

A 16 pF. 16 (. 350-volt electrolytic is used in
the H.T. smoothing circuit. because it happencd
to be on hand ; however. a lower voltage working
type would he just as suitable. but note that the
can, if negative, must be insulated from earth or
chiassis,

The large value eclectrolytics used in the L.T.
circuit  were obtained on the surplus market

-+

2 Volts
63 Yolts o
g/~/'5/1mp& P s 3. AR
JOOOWF| 6000 uF 2
e el I ov. " 00
g,

= —t

H.T. voltage will he in
excess of that required and

Fig. 1.—Theoretical civcuit of the battery eliminator.
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(1s. 3d. and 1s. 9d.), and ave of quite small physical
dimensions, due to their low voltage. 1f the
values in the circuit are followed, there shoukd be
no hum in the speaker, and even with €3 reduced
to 3,000 ;F. the lium is only just apparent.

. /' i
g A
,g_.}_‘T\%'
b, 2\
! _\_} -
=

\

B

I Metal Strip

L//J’/

Fig. 2.—Details of the main L.T. dropping resistor.

The Chokes .

Tho two L.T. smoothing chokes arve identical
and were made from midget burnt-out output
transformers, All the original windings wero
removed and they were then rewound with as
many tums s possible of 26 RW.G. enamel wire.
This is not diflicult to do, as there is no need to
Ainterleave the windings and they may he wound
on quite roughly, A single choke, wound on a
core about the same size as a standavd output
transformer, would do just as well provided it can
be fitted in.  1f a larger choke still is used, it should
he womnd with thicker wire, say 24 or 22 S.\W.6,
as the D.C. resistance of the greater length of wire
may drop too many volts and not leave enougly
available to provide the full output.

The H.T. smoothing choke is an ordinary midget
30 mA. choke and needs no special mentioun,

The Variable Resistancs
It is not diffienlt to make this variable resistor,
and the construetional details are shown in Fig. 2.
The wire used is a length (about Ift. 8in.) eut from
_a sparo eleetrie five spiral, which can ho obtained
“for about ls. 6d. Alternatively, a variable 5-ohin
2 watt resistor can possibly be purchased ready for

use.
1t only remains for some mention to' be made
of the form the unit can take when completed. and
the measurements of the climinator constructed by
ihe writer are given only as a general guide, hecause
it is realized that the space available to each
constructor ix likely to vary cousiderably, depending
on the typo of set, also on the size of’ components
usec. '
1t was found possible to assemble thie whole unit
in a case made of tinplate about the same size as
the H.T. battery, and a sketeh of this is shown in
Fig. 3. Note the holes drilled in front and top of
cover which afford some measuro of ventilation,
although, it the ¢ircuit values are fol_lowed, there
should he no overheating.

1t will have been noted that the majority of
components mentioned have heen either surplus
cx-government items, or modified standard of
surplus components. There is, of edurse, No
veason why standard parts should not be used by
.those who wish to make up a similar unit and
are not concerned with the economy aspect. New
items of standard design may _be used throughout

and may De obtained from the various firms who
advertise in these pages, and before closing the
usual adnonition should be made concerning the
use of surplus equipment, especially the eondensers,
which must on no account be leaky.

The total cost of this eliminator, if surplus
components are used. should not exceed £2, and
with use it will pay for itzelf many times over.

_-Metal Box Chassis

6000000060
o 0000000000
000000000

000000000
0000000000 °
000000000

Cover
(perforated for cooling)

- Fig. 3.—Layout of the receiver and ‘its eover. - Note

that terminals or sockets may be used: for the outpuis
and L.T. may be at the top or borrom as desired.

Welsh Industries Fair
HER Majesty the Queen hopes to visit the
Welsh lndustries Fair at Cardiff on 13th
July. :
Under the wmgis of the National Tndustrial
Development Council of Wales and Meonmeuth,
Cardiff R.8.(.B. members will have a stand at
the Ifair. (The Pavilion, Sophia Gardens, Cardift
—4th to IS8th July.) The stand 'will carry an
exhibition of amatcur-built equipment, and an
amateur station will be operated from the Fair
throughout the event. s
Mr. Eric Martin, GSMN, has kindly provided the
station log book and a supply of specially designedd
QSL cards which will be used to confirm all contacts
made from the Fair station, and by courtesy of
Messrs. Thermionic Products and Messrs. Modern
Eleetrics, Ltd., Soundmirror tape recording equip-
ment will ‘he available for use and demenstrativn.
Cardiff R.S.(LB. members will meet for an
informal *‘ vagehew * at " The-British Volunteer.”
The Hayes, Cardiff, 7.30 p.m., on Monday, tth
July. Visiting amateurs are cordially invited tor
attend.
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—CLYDESDALE—

Bargains in Ex-Services Radio and Electronic Equipment

U HLF. TR AN EIVER.
"FERSON-TRAVIS U F.2. Thi- unit consi~ts 9f a 3 valve trans-
var chassis. which is ('omplc-t > encepl tor the tuaning inductance,

* operated on approx. 70 M

» T .F.2 consists of two unit= meuntrd by means of their front
els—one contains the R.F. fumng control, TR switeh and

\ Control with all antenna insulatian teeding through the panel.

Tho «u“ond panel mounts a 3 PAL ~pe aker (eh‘phono handset

* silver ” finizhed,

ile cabinet approx. 19lin. x

1.Y DI b CARRIAGE
I"RICE ONLY £2- 10- cd- raip
Circuit details will b~ available <hortly.
COMMAND TRANSMII SION
"Mv transmitter chassis are comniete except Ol the inductance
ndings and valves which were \trlpped NM.OS
candensers, variable tap coll formers and ad]ar‘ent components,
=till intact plus stow mutlvln drive: and controls. Originul
=ney coverage was 9.3, fo 7 Mo~
wcellent basis for compa t porrable TX or V.F.O. Totally
wiosed ina louvred metal cahiaen. Detailed conversion ideas
K mlahle s)non (RS
\ Al - PONT
NLY i~'3/' PAID
VULE, TRANSVITTER
i~ unit is the fransmitter for Usc with the ** P40 " recciver
« «aphination and consists ofa campletely mlf»contamnd * phone '
t an~mitter ideal for use on 2 metres, The present output frequency
f-\‘;@r:ve({n 8695 Mu/s, being (ry=tal controlled fundamentally at
] +~ plus,
Tl nnit s less valves (1I'6Va. 28N7 and 3 RI3D and has one or
¢t the tuning inductance- rem. ed, but complete in every

21/6d. RO

| Order direct from :

i N A Y4 Y SUPPLY

h ('A‘ I’ s”‘u M Co. LTD.

1, Bridge St., Glasgow, C.5. Phone: SOUTH 2706/9
Visit our Branches in Scotland, England and N. lreland.

- BENN ET'I' COI.I.EGE
will set you on the right course for success

You make surc of planned progress in the career of your choice
w-hen youlet the mosc progressive. most successful Correspondence
Coliege in the world coach you chrough the post. By friendly,
trdivedual traininz we equip yoa with the specialised knowledge
924 must have for a well-paid key position. Make the first move

iC- DAY —post the coupon below.

ALL TEXT BOOKS ARE (&)
to stodents of The i
E Bennett College. We
send a8 many volumes
ag the subject demand: and they become
your personal propsrty.

e

IS YOUR CAREER HERE ?
[F NOT, WRITE FOR FREE ADVICE

Accountancy Exams. Genera! Cert. of
Blue Prints Educational Exams.
Book-keepinz Languages
Chemistry Mining
Civil Service Secretarial Exams.
Commercial Art Shorthand (Pitman)
Draughtsmanship Wireless
“.Engineering Works Managers

To Dept. 103, THE BENNETT COLLEGE LTD.,
SHEFFIELD.
Please send me (iree o}' charge)

Particulars of .......... 00050 00aaEnaRG ceneinneseneenss ) Cross out

. )Iine which

Your private advice about ... ‘does not
PLEASE WRITE IN BLOCK L apply

NAME st e ee s resb e e bee e ner e

Address .o e e

peitaitavssassasanrnsnizasaseFasonse

1 one or two connections tr the amalifier valve. The origmal |

Age if under 2l......een..

1

TYPE 51

“ Obtainable
from all leading too!
merchants & factors

ECTRIC  TOO

LONBON
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ELECTRIC
SOLDERGUNS

Whatever the operation it can
be done better, faster and
cheaper with Wolf Solderguns.
For example, there is nothing
to touch the automatic gun
(illustrated above) for effici-
ency and economy in modern
assembly shops. It has auto-
matic feed, a trigger.solder-
feed action and perfect tool
balance. Only Wolf offer all
these soldering advantages:—

OFF-STRAIGHT EASY-GRIP HANOLE
PERFECT CONTROL

LOW CURRENT CONSUMPTION
QUICKER HEAT-UP

MAINTAINS CORRECT HEAT
LOCALISED HEAT

A MODEL FOR EVERY PURPOSE

WolfF

ELECTRIC
SOLDERGUNS

LIMITED - PIONEER WORKS

PERIVALE 5831
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Build a professional-
looking Radio at less
than half today’s price

The Kits are housed in attractive Bakelite Cases.-
12in. X 5in. X 6in.

very simple. They are for use on 200-250 volt mains,
both A.C. and Universal Models can be supplied.

Dials arc illuminated, and the receivers present an attractive
We regret the necessity for-the increase of

appearance.
prices due to continually rising costs and increased

PREMIER RADIO 9

MORRIS & CO. (RADIO) LTD.
Callers to : 15213, Fleet Street, E.C.4.
207, Edgware Road, W.2. AMBassador 4033

(This branch is open until 6 p.m. on Saturdays.)

. Fach Kit is complete in cvery detail,
nothing has to be made or improvised. Easy to follow,
point-to-point diagrams are supplied, making construction

size

and
The

TRF

Valve line up:

EF22 H.F. Pentode; VRII6
CVI510 Beam Power Output in
the A.C. Model. The A.C. D.C. Output Valve
is 12A6. Both use Mectal Rectifiers.  Wave-
band coverave is for the Medium and Long
bands. Price £5/19 6 (carriage and packing
2/6). With Walnut or Ivory Cabinet,

SUPERHET

Valve line up: 6K8, 6K7, 6Q7, and CVI5I0
Beam Power Output in the A.C. Model. The

P.T.

Detector

CENtral 2833

Postal Service.

No post orders can he accepted until further nrotice.

Qur Technical advice and service departments remain
operation, Resuniption of Postal Service will be announced
these columns.

Due to the large number of orders in hand, coupled with supply
difficulties. we arc reluctaintly compelled to temporarily close our

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

Circuit diagrams only can be supplicd at- 1,6
each. Cabinets only available at 17/6.

in
n

FREE To AMBITIOUS
ENGINEERS!

Have you sent for your copy ?

¢ ENGINEERING
OFPORTUNITIES’

is a highly informative
guide to the best-paid
1' Engineering posts. It
"4 tells you how you can
# .,& qulckly premrc at home

, This 176-page Book I

WHICH IS
YOUR PET
SUBJECT?

Mechanical Eng.
Electrical Eng.

% ASS—NO Civil Engineering
%’ § FEE" terms  for a Radio Engineering
2 § recognised engineering Automobile Eng.

Aeronautical Eng.
Production Eng.
Building, Plastics,
Draughtsmanship
Television, etc.

%ﬁf qualification.outlines-the
i #2 widest range of modern
Home-Study Courses in
all branches of Enginecr-

ing and explains 1the
benefits of our Employ- GET SOME
ment Dept.  If you're LETTERS
earnkmg less |han'f-f1r2 S AFTER YOUR
week vou cannot affor =
to miss reading (his A S?PTE':E
unique book. Send for AN ech.t.
vour copy  to~day— .M.I.C.E.
A.M.LP.E.
HREE, AMIMI
== FREE COUPON ===~ L.1.0.8B.
Please send me your FREE 176-page } A.F.R.Ae.S.
" ENGINEERING OPPORTUNITIES **a B.Sc.

s A.M.Brit.l.R. E.
+NAME ~e] CITY & GUILDS
iADDRESS " .. MATRICULA-

o : TION, etc.
:Sublect or Exam . =
I

sthat interests Me ......ccccineiiisrsieeiinannen
« British Institute of Engineering Technola;y:
4098, Shakespeare House,
1719, Stradord Place, London. A\ A :

BIET

o o«

' Voltage }lroppers with feet and two sliders,

PRATTS RADIO
1070 Harrow Road, London,

: LADbroke 1734,

N.W.I0

(Nr. Scrubbs Lane)
e " AMPLIFIERS READY
1 TO US

e 4 E.
A% MODEL _ACIOF (as illgs-
trated). 10 watt, 4 valve
unit, neg. feedback, scpay-
ate mike .stage and
separate mike and gram
inputs, 2 iaders and tone
control. Input. volts, mike
.002, gram .21 'v., £8-15-0.
+ MODEL A( 18“,. 6 wvalve
unit with ptpul eutpui
of 181 watts, separate mike stage and separate mike and g.am
inputs, 2 faders and tone control. feedback over 3‘stages. Input
volts, mike .003, gram .3 v.. £14-14-0. MODEL AC32E, 6 valve
unit with pp output of 32 watts, Spec. as ACISE, £17-17-0.
MODEL U.0E. D.C.’A.C. mains. P/p output.of 10 watts, Spec.
as ACIBE, £12-12-0. All above are COMPLEFE WITH CANES
and chrome handles Outputs mat,ch 3, B or 15 ohin Speaker
MODEL ACAC, A.C., or U4C. D.C.°A.C., 3 vaive, 4 watt amplmn
chassis, output to 3 ohms £5~9-6. All above carriage paid. As
supplied to domestic and industrial users Smce 1945.
s’k \I\ (h. Ples»ey Sin., 12 6. V. 17/6 ; 5Gin., 19~
Goodm . 12In 72 6. Rola. 8in.. 30’ lOm 85/- 3in.. 21 -,
RLC ()RD PLAY FRS Collaro. A.C, only. R1m drive, complete
with pick-up. auto-stop. Magnetic. £6-9-0. Crystal, £6-15-6.
ALY 184, 1T4, 1IR3, 1S5, 354, all at /6. 6V6, 524, 6F6, 6X5,
GJ'I 6.J5, 6K7,-ali 6.6, Brand new.
Ol C. Vearlte * P colls, all types, 3/- ea. Weymouth
- H " coils. 3'3. Osmor " Q ” coil packs. 5&/-, tax paid. Weante
M400 L.F.s, 10/6 ea. \Vesmoum P4s, 15 - pair, Denco T.R.F. with
reaction L. & M.W., 6 6 pair. Dual range coil with reaction, 4 6.
TR \'\\l*()l(\ll RS CHOKE

Tel.

Mains. 2 x 350 v., B0 m.a.,

s, ET
18/6. Ditto, 2x250v 17/6, Filament

0-4-5v,.24a.;0-4-63v..4amp
6v., 14 a.. 5/9. Speaker Fransfurmers, 6V6, P 10 3, 8, 15 ohms.
1 6V6 to 3 ohms, 311 ; mlmature 1S4/3$4 OfTransirs., 4 2.

96
Chokes, 60 m.a.. 20 hy,, 280 ohms, 6 9 ; . 100 m.a., 400 ohms,

14 8 . 10 hv., 150 m a.. 200 ohms 146 ; 90 m a.. 10 hy 180 ohms,
116: 40 hy.. 20 m 1,250 oh 9. .
(i ()‘\I)lf\sl its (only 1951 stock offered). 0001/2‘3/.) all 7d. ea.
.01, 001, all 9d, .1 x 500 v.. 1044,

M LANEOUS, Octal bases. Pax ad. Amphenol 6.

.2 a, 920 ohms or .3 a.
Linecord (thick good quality type), .3 amp,
’Jway 60 ohms ft., 7at. t. Presets, 50 pf., 4d. ; 100 pf 1/15 » 250 pf
19 : 508 pf,, 2'~. BTG valve bases, PaX.. 9d.

All goods new and unused. No W.D. or m\%’n(\)lfactlérgr% surplus

.|components offered. Post paid over &1, yC,_ .0, ot
Ba

750 ohms. b/~ ea,
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A Stabilised Power Supply

250 Volts at Any Load from 15mA to 150mA
By R. KENDAL

N cfficient stahiliscd power pack is a very
A useful piece of equipment for the man who ix
in the hLabit of constructing, testing and
u~ing electronic circuits including, of course, those
of radio and television. Most commercial radio
laboratories  are cquipped  with  stabilised ..
~upplies as standard irems and it will be found
frequently that _such units are permanently wired
to terminals on the luboratory benches.

The power pack described in this article is capable
of delivering a stabili<ed output of 250 volts at
any load between 15 wA, and 150 mA.: within
these current limits the output voltage will l)o found
to remain constant within approxitnately 2 volts.
Variation of mains input vultage over quite wide
limits will also produce no appreciable variation of
curput voltage.  The actual value of output voltage
DU he varied at will over o rauge of approximatce Iv

5 volts, but when zet to any value it will remain
|'(¥Il\talltr irrespective of input mains fluctuations
and D.C. load current changes.

Operation of the Unit
If the circuit is analy-ed it will be seen that the
valves V3 and V4 are. in cffect, parallel cathode

follnwu\ with the power park output load as the
cathode load of the valve:. The output impedance
of a cathode follower is. of course. extrewcly low.
Lictice "the excellent regulation of this circuit. Tt
will be seen that the neen stabiliser V2 is connected
in the cathode cirenit of the amplifier valve V1.
thus the cathode potential of V1 is always main-
tained at a constant potential irrespectivo of the
current flowing through it or through V2 (within
wide limits). Tt will he remembered that the
property of a neon stabilizer

i~ that the voltage drop across

the clectrodes remainz con-

~tant. whatever the current

tlowing  through it. The
bleed resistor, R2, is included

i order to maintain sufficient

current through the neon

tube for it to remain struck

at all times.

The grid of V1 is connected
directly to the slider of the
potentiometer VR which is A
councected across the output
H.T. line, and the values of

3. VR and R4 are chosen

sn that V1 operates on it<

normal grid base even though

the cathode is held at about

120 volts above earth by tle

neon tube.  The position of

VI thus controls the grid

hiaz of V1 and hence alsn

valves V3 and V4. Variation of bias on V3 and V¢
varies their effective resistance, of course. and =o
coutrols the output voltage of the stabhilisce. It
will e seen. therefore, that variation of the position
of VI alters the output voltage of the circuit and
thus acts as the voltage adjuz.tmont of the unit.
Consider now the cffect of variation of load
current= on the unit. I the load is increased, the
output voltage will tend to decrease. the voltage at
the slider of VR (e, grid of V1) will also decrease,
ardd this will reduce the anode current of VI.
It< anode potential will rise. so raising also tho
grid potential of V3 and V4,  The internal resistance
of these valves is thereby reduced and the output
voltage rises. In this way the tendency for
reduced output voltage due to increased load is
inmacdiately  counterbalanced by an inerecase in
voltage due to the action of the scries valves.
The condenser (2 hy.passes the resistances R3
and VR so that any A.C. ripple remaining on the
output of the stabiliser is fed to the gnd of Vi
at full nmphtude V1, V3 and V4 operate at ripple
frequencies exactly as they do for changes of D.C.
operating oondltxonsz, so that the ripple on the final
output is reduced to an exceedingly low level.
Variation of A.C. mains input is also stabilised ;
since any increase in supply voltage will tend to

. HI+
Output

Y
]|

L1
H
'

Co

L

it< anode current and poter-
tial.  The anode of VI i
D.(C'. connected to the control
grids of the series stabilising

Circult of Mr.

Kendal’s power unit described above.
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increase the output voltage, VI, V3 and V4 will
react as before and thus maintain a constant output.

Practical Details

In order for the stabiliser to operate correctly it is
necessary for at least 130 volts to be dropped across
the valves V3 and V4, thus, it the final output volt-
age is required to bhe 250 volts, at least 380 volts
D.C. (and preferably more) must he available at the
point X in the eircuit and the transformer, chokes
and rectifier drawn to the left of X must have
suitable ratings to ensurc this. The double section

onaranan erar anena gnene Hees

) LIST OF COMPONENTS
R1, 270 k2 1 watt 20 per cent, carbon.
R2, 6.8 k2 5 watt wire wound.

R3, 68 k2, 1 watt 10 per cent. carbon.

R4, 68 ke 1 watt 10 per cent. carbon.

RS, 100 2 20 per cent. } watt carbon,

R6, 100 2 20 per cent. 1 watt carbon,

R7, 100 2 20 per cent. } watt carbon.

RS, 100 2 20 per cent. } watt carbon.

C1, 4,F. 250 v. working.

C2,0.1 ;F. 350 v. working.

C3, 8 uF. 350 v, working.

VR, 25 K2 wire wound potentiomecter.

V1, EF50.

V2, S130.

V3 and V4, 616G.

M, 0-300 voltmeter (optional).

Note : For greatest possible long term stability R3
and R4 should be wire wound resistors.

T T T T T I N P T TR S S g
0aw D08 18 4B 4B eR 4B iE CBLHB IS BrS 1BINB SBISS 4B 1B 18 08 10 18 18 10 18 48 thieat

re 18ire 1ire ra vaciace ac-®icaiee ba ta b e seues

smoothing filter shown is not by any means essential,
but it was designed by the writer for use in a power
unit with the very best possible performance. The
transtormer delivered 483-0-483 volts, the smooth-
ing condensers were 4, 3 and 8 plY, respectively,
the chokes were- 12 henries each and their ohmic
resistance was 500 ohims the pair. The valve used
was a UG and the D.C. voltage measured at'the
point. X was approximately 400 volts with the full
current drain of 150 mA on the unit. 'I'he compo-
nent values specitied are suitable for a stabilised

output of approximately 230 volts with a plus amd
minus 25 volts variation available by adjustment of
VR.

1t will be noted that the cathodes of the wrries
valves V3 and V4 are operated at about 250 volts
positive to carth, and xince the heater/eathode
msulation is only rated for 100 volts it is necessary
for the heaters to be fed from a separate winiding
on the transformer, one side of the winding heim
connected to the valve cathodes as shown in the
circuit. diagram,  The EF30, VI, has about 120
volts on its cathode and it should, strictly, have its
filament fed from a separate L.T. winding connected
to the cathode to prevent excessive heater/cathode
voltage. In fact, the rated heater/cathode voltage
i 20 littlc exceeded that, unless a separate winding i-
readily available, the filament of V1 could be run
from a normal earthy heater supply without much
risk of valve failure. ) ‘

The resistors 13, 6, R7 and R8, are for the
purpose of preventing the possibility of paraxitic
oscillation, they are quarter watt carbon types and
should be mounted very close to their respective
valveholders. in fact, the sereen resistors should
be slung directly from screen to anode pins, and the
grid stoppers should be slung from the grid pins
to the spare pins on the valveholders, the latter
being used merely ax stand-off insulators.

Apart from tho points mentioned the general
layout of the components is of little consequence
and no special precautions have to be taken with the
wiring. B

Although the component values: given will be
found correct for the voltages and valves specified,
any number of variations of input and output
voltages or valve types is permisgible. 1f changes
are made it is merely necessary to adjust R2 s»
that the neon takes its specified current and to
ensure that VI operates on its characteristic by
suitable choice of values for R3, VR and R4,

1t will be found that a power pack of this type is a
very valuable possession and amply repays the
trouble in constructing it. Many of the com-
pounents will be available from the usual surplus
equipment sources.

The New EKCO “ Stroller” TEA@E
E. K. COLE announce )
a new version of the

pepular Stroller ”  four-valve, plus rectifier,
medium- and long-wave superhet portable receiver,
operating on A.C./D.C. mains or {rom all-dry
batteries; with highly efticient in-built {rame aerials,
Housed in a cabinet styled on modern lines and
finished in grey birds-eye leather ecloth, with
handle, speaker grille and hinged scale cover in

rich maroon- moulded plastic, this model costs .

£23 10s. including P.T. but excluding batteries.

‘Valve Data in Handy Form
A NEW and completely revised edition of the
popular Mullard Pocket Valve Data Booklet
is now available. Not only is this new hooklet
oxtremcly useful in the service department, but it
provides, in a compact form, a handy valve
reference for the outside service engineer.
In addition to containing abridged data on all
current Mullard ‘receiving valves and television
» picture tubes, the-new edition contains essential

information on the Jatest
ranges of Mullard photoceils
-and photographic flash tubes.

NOTES

The *¢ Testoscope > .
WITH refercnce to advertisements which have
recently appeared concerning the Runbaken
Testoscopes, we are asked to point out that the
Popular Model, at 12s. 6, referred to in our June
issue has not been withdrawn from produetion.
Particulars of other 1models may be obtained from
Runbaken, Manchester,

Change in *° Osram Valve Bases ”
“HE General Electric Co., Ltd., is increasing the
diameter of the bhases of the following types
of Osrain valves from 30 millimetres to 34 milli-
metres : types NGIM, W6k, DH63, Z63, Hnu3,
163 and \W63. Some types have alrcady been
changed and others are being changed in the near
future but the inereased size should he horne
in mind in connection with screening cans.

The new design will prevent bases becoming loose.
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TRO Transmitter/receivers

Details of a Popular ex-RAF. Unit
By A. W. MANN

fully the TRY range of battery-operated

ex-R.AF.  transmitter/receivers, but to
cive prospective purchasers who are interested
sore, idea as to the general design, and to those
v hio already have such apparatus to hand suflicient
information and some assiztance in, as it were.
sorting things out.

There may be some QR enthusiasts who are
using this apparatus after adapting it to their
requirements, and others who intend to do so. |
.chould be interested to hear of the results obtained.

THE purpose of thiz article is not to cescribe

The Transmitter

It i3 of course wwlerstood that  transmitling
apparatus can only be woed by licensed transmilling
wmateurs, and that it nust conform to the terms of
the amateur transmitting licence,

While a certain amouunt of inforrmation concerning
the receivers has heen published. little has appeared
concerning the various types of transmitter. s

TR9 Models
These transmitter/receivers are of compact design
and exceptionally well mnade. There are several
. variants of the original nwodel, as for example,
TRy D, I', G, H, J, K and L.

TX, RX Combinations
TRID—Reeciver RLE20, transmitter T11190,
TRIF—Receiver 111139, transmitter T1138.
TRYG—Reeciver R1395, transmitter T1304.
TROIH—Receiver 3G, transmitter T1306,
TR9J—Receiver K1308, transmitter T1307.
TRIK—Receiver 111400, transiaitter 11399,
The model (i is a variant of model D, while

H, J and K are variantz of model I¢,

Special Note

Quite apart from the internal modifications, there
i~ an important difference between certain models,
which has made the internal modifications necessary
in order to meet service requirements.

While models D and K utilige the L.F. amplifier
stages of the reeciver to amplify the output of the
microphone transformer, the F model requires the
Al134 L.F. amplifier with separate H.T. and L.{\.
supplies.

TRID

We will, however, confine our remarks to the
TROD. A carbon type microphone can be used
without any alteration to the primary circuit. The
only alteration necessary being to remove tho link
wire which shorts out a fixed condenser between
the grid of tho first L.I'. amplifier valve and the
secondary winding of the microphone transformer.

Readers who are interested in this series of
transmitter/receivers, and have examined illustra-
tions of them, may find the folowing information of
use when such apparatus comes to hand. The
meters mounted on the transmitter panel are a

0-30 mA. on the left, and on the right a 0-0.5 amp.
thermo-coupled type.

The aerial coil used in these transnitters is of the
wel-known and efticient sliding contact type, which
enables the coil to he tapped at any desired poing
throughout its length.

The control dial for carrying out this operation
is dircetly below the meters. A very useful feature
of this control ix that it incorporates a turns
indicator, and in addition a graduated degreces scale.
By this means not only can the number of complete
turns tapped off be logged, but fractious of a turn
also0.

To the right of the main dial is a smaller knob
for the setting of the second tapping. In servico
uise, the transmitter was sct up on two frequencies,
Enown as the normal and special frequeney
respectively.  Slightly above the gsmaller knob. and
to the right, is an aluminium slotted control knob.
This is the send-receive control,

The hinged covers mounted on the panel give
access to the modulator valve (right), while the
left-hand one enables the erystals and  power
anplifying valve to be examined. or changed when
required, Some of these transmitters arve fitted with
a send-receive switeh, mounted between the two
hinged covers. Others are fitted with a socket.
The socket just above the earth terminal. however,
is for remote contactor cable connection. This is
fitted with a red-topped shorting plug. for tuning-up
purposes.

The Recelver

The teceiver section of the TRO serics is alrcady
well known to reader:. This consists of two
H.F. stages, triode detector, two L.I. stages and
a pentode or power output stage.

On test these receivers provide good output
volume on the loudspeaker, hut are very poor so
far as selectivity is concerned. 'The tuning range
is very restricted, and the ILF. regeneration is
rather tricky to work. “he correct procedure in
this case is to back down one turn from the point
of regeucration.

The reason for tho poor selectivity is the fact
that they are designed in common with the traus-
mitter to use a common acrial tuning stage, this
being part of the transmitter section. '

It may help if I mention here that the three-
pin socket mounted on the top of the rceeiver is
for the plug of the remote volume control. The
correct component here is a variable potentiometer
of 50,000 ohms. Another point relative to the
11120, but not to all types, is that when using
the receiver alone, REC, H.T. Plus and INT. H.T.
Plus should be coupled togetlier.

Useful Data
Reverting to the transmitter section, the following
data may be of interest to QRP licensed amateurs
who must perforce use battery-powered apparatus,
(Continued on page 374) :
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FTER tryving a variety of cireuits, aerials
A and power-supply arrangements. the receiver
deseribed herewith was made up. It is a
f-valve straight circuit with rotary transformer to
provide H.T., employed with an cerial fixed on
insulating pillars along the full length of the
vehicle roof. (The latter provided the hest signal
pick-up of the acrials tried, besides proving very
easy to male)) The whole installation proved
satisfactory in operation while the total cost is
guite low,

The circuit of the receiver itself is shown'in
Fig. 1. Mains type valves are used, wired so that
heater current is taken directly from the vehicle
aceumulator. There are two 12,6 volt valves (the
R.F. and output—a 12K7 and 12A0 respectively).
The other two are 6.3 volt types, wired in series
(the 6K7 and 6J5, used for detection and 1lst
L.¥. vespectively). Many different valves for 6.3
and 12.6 volt operation are readily obtainable and
the. cireuit was found in no way eritical. No
difference wus noted with either a 617 or 6CH,
triode connected, used as L.F. amplifier, and other
output valves proved equally satisfactory. How-
over, if other valves.are used two points must be
watched. [irst, the bias resistors {(given as 4,000
ohms and 330 ohms in Fig. 1 for the 6J5 and
12.46) may need to be modified in value. The
correet values for different valves can be found in
a valve reference book. Secondly, the heaters
must. of course, be wired for 12 volt operation.
This will nornally present no difficulties, various
series and  parallel arrangements being easily
arrived at.

Power Supply Circuit
This is shown in Fig. 2. Various types of ex-
service rotary transformer are readily obtainable

required.

() e - | ) ()

A Car Radio

A 4-valve Receiver Using Standard Parts
By F. G

and the veceiver was tound to work well aver a
wide range of operating voltages. The output is
1D.C., which simplities construction, and no smicaeth-
ing excent for the single 8 4 condenser was found
necessary.  One type available has an input of
11.5 volts, giving an output of 230 volts, 125 mA.
This ontput iz more than ample and can be reduced
by slightly under-running the input side by con-
necting a spiral of 20 S3V.G. or similar resistance-
wire in series with one brush lead. Some rotary
transformers have an output section providing
13 volts, and it is quite in order to use this as the
input winding as long as the current indicated on
the transformer is not exceeded.

A maximum H.T. voltage of 150 was found
ample. Some rotaries provide an output of 350
volts or more, but figures such as this are not
The H.T. voltage can be reduced by
including a resistor in series with the positive lead
from transformer to receiver, but more economical
operation (and quieter running) will be obtained
by reducing the input voltage as mentioned.

The switch shown in Fig. 2 switches on hoth
transformer and receiver. The full H.T. output
will be obtained in a few scconds, but the valve
heaters will require 30 seconds or so to attain
full operating temperature. Though this weans
that no H.T. current will be taken during ** warming
up ” it was found that the H.T. voltage does not

Y

47 HEC, 2Mn
KD
000/ pF
HE /i/( 7 MmN
Coil ! VWW
Unit )
J c —+HH
P-4 *000/
- HF
3
# SOK
2000 *0005
vF

4 : (- - i

Y o, <0003 e —ve.
| [T T || odooe e e
& ‘OOOI 5 - | 12k7 2v 6K7 Power

MF : Lamp o nput

Fig. 1.—Theoretical circuit of the recetver.
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nstallation

swered by a Rolary Transformer

rige appreciably during this peviod
andd no diftieulty in this direction
wus experienced. ]

Tt isessential that the transformer
be comected in the correct *fsense ™
{polarity), and a valve-base or other

suitable plug is used to take the
vower supplies (including heater current) to the re-
ceiver. Brushes and commutator should Le absolately

Rotary
.Output Transformer

S0v

N e

et AN

o
Negative Accumulator

Fig. 2.—Power supply circuit.

clean and free from oil or grease or muech <parking
may arise andd the output may fall considerably,
The armature bearings thenselves should voeeive a
little tubrication, and with attention to these points

A view of the receiver, speaker and rotary transformer.

the rotary transformer obtained should give a long
period of useful serviee,

Receiver Construction

The reeciver is huilt on a chassis 8}in. by 5}in.
by 21in. deep, bent up from a piece of aluminium
8}in. by 10}, Full wiring diagrams are shown in
Figs., 3 and 4, The 24n. by S}in. front runner acts
as panel, the tuning condenser being below the
chassis, M it is desired to have the tuning con-
denser above the chassis, this can be arranged
without difficulty, a lead heing taken down through
a small hole to form the connection for the rear
section of the condenser plates.

The receiver tunes over the medium waveband
only, this giving all that was personally required,
but dual-range coils could be used instead of those
specified. Ample sensitivity was obtaincd. Refine-
ments such as A V.C.wore not considered necessary.,
and in any case woubl not be very practicable with
a rircuit of this kind.

The coil connections shown are for the coils
listed, but eoils such as the Wearite PA2 are equally
suitable.  With  sueh a cireuit, any pair of coils

COMPONENT LIST
0005 «F tuning condenser with
ction, scale and knob,
uF reaction condenser with knob.
ohm volume contro! with knob.
valveholders. 4 valves : 12K7, 6K7,
12A6 (see text).
m-wave aerial coil ; ditto for detector
reaction. (** Supacoils,”” etc.)
condensers: two .0001 »F; .003
two .01 #F (preferably mica);
2.1 k2 uF 5 25 wF, 25 v. working;
¥, 50 v. working; 8 «F, 250 v, working.
rs: 200 ohm ; 350 ohm (see
; 4,000 ohm ; 25,000 ohm ; 47,000
;5 two .1 megohm ; .2 megohm ;
megohm ; .5 megohm ; .2 megohm,
10ke for R.F. coupling.
1d socket for power supplics (3-way).

Top Cap of

Top_Cap
of 6K7 12K7

HF Coil Unit

-~

7o
Aerial

amp and holder,
M.C. speaker with transformer.
switch.

transformer (see text).

4018181 H e 1b o6 1B rs TELTEIE S8iE 4E 81n 16 48 <6 <8 TRIE 16 4A-tE 08 48 b4 +E b6 b4 tE e a8 48 -

DI ) |} | | D (R { D 1| 1D (M | R | QD (| D ¢ D LA A | | < . (A { D { -

Regction Control

T
Tuning Control Volyme Contro/

Fig. 3.—Top of chassis layour.
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with reaction can be used. If no reaction.can be
obtained, reverse the-leads to the reaction winding.
Power supplies are taken from a socket suitable
for the plug mentioned : this simplifies wiring and
installation. All points marked ‘*M.C.” are
connected to the receiver chassis. The .005 pF
condenser shown i Fig. 1 is soldered across the
tags of the primary of the speaker transformer and
will not be found in Figs. 3 and 4. The type of
tuning dial and reduction drive used depends on
personal preference; a small epieyclic drive is
perhaps the easiest to fit and talkes up little space.
The on-off switch, which is connected to a few

Note Points marked MC. Reaction
gre connections to e
metal chassis

feet of fairly stout twin flex, was not mounted on
the receiver itself. 1t could Le so located, if desired,
though this would make necessary two extra leads
to the receiver chassis.

If the vehicle has the positive terminal of the
accumulator connected to the vehicle chassis (and
this is usual), a short-circuit will arise if the
receiver chassis comes into contact with any metal
part of the vehicle. Any dangers in this dircction
can be avoided by making a sinall wooden cabinct
for the receiver. It will afterwards Le possible to
bolt this cabinet W the required position, thus
effectively insulating receiver froin vehicle.

Tuning Volume

~SOKQ Potmeter

To Lamp

7o SuF

2pF  25KQ MO vy 6Js

V> 6K7

Fig. 4.—Wiring and components beloww chassis.

Self-acting Broadcasting

Transmitters

OW.POWER broadcasting transinitters, which

L can be left to operate unattended, are

among the latest Marconi developments to

be ordered by foreign broadcasting authoritics.

Orders for ten and seven 2 kW, models have been

received from ltaly and Sweden, respectively, as
well as from Tanganyika.

This latest technique fills a long-felt want in
eliminating the need for highly skilled engineers to
be constantly in attendance at transmitter sites:
such personnel can now be released to perforimn
more important duties.

1t Tests Itself !
These transmitters are made up of units which are
" themselves complete transmitters eacli having an
output power of between 500 and 660 watts, Three
or four units in parallel are used to form a 2 kW,
installation, and such is the efficieney of the design

that should a fault develop in any unit the trans-
mitter switches itself off, tests itself, finds the unit
which contains the fault, and switches the good
unitz on again while isolating the faulty unit. This
coraplete cyele takes only two to five seconds.

Rermote control is achieved by the use of one pair
of high quality lines.

LEach of the units measures only 2ft. 6in. x 2ft.
Gin. x 7ft., and has no rotating mechanism or oil-
immersed components. They use a minimumn of
valve types and: the output valves can with-
stand long periods of 100 per cent. modulation.

Any one unit can be serviced while the othera
remain in operation, and the circuits are divided
on to chassis whiclh can be withdrawn and easily
carried by cne man. They can also be rack-
mounted in a maintenance van.

High Stability

A day-to-day stability of one in ten million is
maintained and two crystal drives are provided—
one as a spare which is automatically switched into
circuit should the working drive fail.
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For the Transmitter

Crystal Oscillators

A Study of the Initial Principles of Transmiiter Design
By O. J. RUSSELL, B.Sc. (G3BHJ)

N considering the design factors of amateur
I transmitters, it is logical to. commence with
the actual generator of R.F. oscillations, and
for a start the erystal oscillator itself should be
considered, The problems arising from the use of
a variable-frequency oscillator can be most readily
appreciated from a little preliminary experience
with erystal oscillator cireuits.

The crystal oscillator can best be studied by a
selection of eireuits. Tn this connection the use of
some simple means of identifying frequency and
cheeking oscillation conditions is highly advisable,
especially  as such devices are virtually essential
in checking later stages of a transmitter to. guard
against the cmission of radiations outside the
recognised amatenr bands. 1t is now possible to
buy at low cost a range of absorption wavemeters
covering the more normal amateur hands, while
the simple absorption wavemeter of Fig. 1 can
readily be constructed with sunitable commercial
coils and condenser to cover the frequencies in
which one is interested.  With a 160 pF. maximumn
tuning eondenser and a selection of cheap plug-in
short-wave coils, a .useful adjunct to the amateur
shack can be quickly made. The indicating bulb
is loosely coupled by a two- or thiree-turn coil to
the actual tuned circuit, and this two-turn winding
can either be incorporated on the coil former to
replace the existing ** aerial coupling ” or *‘ reaction
or can be a permanent fixture to the
socket in which the tuning coil is plugged by
making it large enough so that it encircles the
commnercial plug-in tuning coil. In use the coil
of the absorption wavemeter is coupled as looscly
as possible to the tank coil of the stage under test,
#0 that as little ‘> pulling” as possible occurs,
Resonance will he mdicated by a glow in the
indicating bulb. Toose coupling i3 made easicr if
a low-consumption bulb, suach as the 60 milliamp
““ fuse bulb,” or one of the special low-current-bulbs
used in some cycle dynamo lighting systems, is
fitted.

Calibration

The ahsorption wavemeter is best calibrated with
the assistanee of some known source of at least a
-few watts of R.F. power, and a fellow amateur
transmitter is often helpful here. Sucli considera-
tions may seem very obvious and even unnecessary,
but unless a methodical checking of every stage is
made it is fatally easy to radiate unwittingly upon
a frequency not permitted for amateur use. Under
-present conditions it is very advisable to be certain

of correct operation, as inspection and monitoring,

by the I’ost Oftice is now very thorough. The use

of a communication receiver for checking a harmonie,

frequency is not be be recommended. On a
sensitive receiver a large number of harmonies can
be picked up at apparently the same strength, while
due to harmonic heat effects strong 'signals may

be received at points on the tuning dial at which
there is no actual radiation of energy. 1f the
correct llarmonie is tuned in it is certainly possible
to identify it by observing the increase in strength
as the generator is tuned up on the harmonic
setting, but the same effect could be noticed if the
apparent harmonic setting was actually due to a
receiver oscillator harmonie beating with a higher
order harmonie of the R.F. generator. In connec-
tion with the checking of oscillators and transmitters
generally, it is assumned that the familiar *‘loop
bulb,” consisting of a low-consumption bulb with
a pick-up loop wired across the contacts, will e
available also for checking the presence of R.F.
A neon lamp, while useful for testing buffer and
doubler stages, is not always suitable for checking
a small crystal oscillator, as the output may not
be enough to strike the neon.

Crystal Types

Before considering crystal oscillator cireuits as
such, it is as well to consider the erystal itself. In
the past the N-cut erystal was the most popular,

e

S o

Fig. |}

i

Fig. 1.—Simple absorption wavemeter. The loosely
coupled bulb circuit dees not damp the tuned circuir
as wuch as when the bulb is directly tncluded in the
tuned circuit. The values of L and C are chosen so
as to allow of resonance at the .frequency of interest.

Fig. 2.—FEquivalemt circuit of crystal plate. If
desired, the effect of an air gap 1s represented by the
capacity CA, for a nwounted crystal.

Fig. 2

especially as these erystals were relatively robust
aned were reasonably resistant to overloading. The
disadvantage of a high temperature coeflicient,
causing an appreciable shift of. frequency as the
crystal warmed up in use, was overcome by the
introduction of the AT cut crystal. To-day, more
especially due to the ubiquitous war-surplus erystals,
there are a number of crystals in use which may he of
the newer low-temperature coeflicient cuts. Many
of the modern erystals, both war-surplus and
manufactured, are of smaller area than the inch-
square or inch diameter circular crystal plates.
The user-should he careful in using erystals of-
unknown cut or origin, as these may not he so
robust as the sturdy X-cut, and whilo they will
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give excellent, and in fact improved, service if
correctly used, care should be taken not to overload
them. In the case of crystals purchased new, the
makers’ recommendations should be carefully
followed, as a temporary overload will almost
certainly ruin the crystal.-  Low-temperature
coefficient crystals are not intended to be run at a
loading so that the crystal becomes hot. even
though the freyuency dues not shift greatly. The
amateur who decides to regrind a crystal, unless
certain ‘of his techniques, must face the possibility
of obtaining an inferior performance with respect
to frequency jumps cr uncertain operation. [t
should be clearly realised that even a crystal 1s not
an infallible method of obtaining a stable signal.
'Apart from the drift with heating, a cryvstal
oscillator, if run at an cxcessive power level, may
not be satisfactory. With a 7 Me/s erystal, and a
final output of 28 Mec s. drift during a transiission
due to overheating ma\' be 5 to 10 Ke/s. A more
insidious phenomencun  due to overhecating. in
crystal holders with inaccurate electrode plates. is
the occurrence of frequency jump, which may be
several kilocycles even at the fundamental frequency.
Overrunning of erystal oscillators, particularly of the
Tritet type, may introduce a noticeable (legree of
chirp if the final radiated frequency is high. A
Tritet 7 Me/s crystal oscillator multlphod up tu
28 Me/s can plodu(e a note with a ¢ char-chip ”

reminiscent of a wobbly unstabilised oscillator.

Stability

The crystal is valuable as a stable control element
of an oscillator. Mechanically it is stable material
of low expansion, so that viewed as a mechanically
vibrating device it is inherently stable. From an

(a) (b)
Fig. 3 (a).—Piercz Fig. 3 (b).—Colpitts
oscillator. oscillator.

The circuir of Fig. 3(a), commonly called the Pierce

oscillator, although Pierce originated the circuit of

Fig. 4 as well, may be regarded as derived from the
modified Colpitts osallator of Fig 3 (b).

C,—.001uF. R,—To suit valve usually
Cy— Sce Text. 10,000 f0 §0,0002
Cy—.01 uF. R,—100,0000 is a con-
venient value.
R.F.C.—Small receiving tvpe of short-wave
choke.

electrical viewpoint the crystal represeuts.a tunecl
circuit of very high L.C. ratio. with a high Q.

The ecuivalent circuit of a crystal and holder shown
in Fig. 2 is of interest, for it shows that a crystal
may behave either as a series or a parallel resonant
circuit. In the series resonant condition the circuit
of interest is the equivalent inductance L in series
with the series capacitance C's. As L may be of the
order of a henry or so while ('s may be of the order
of .01 pF., the effective Q is high. As the effective
resistance term corresponding to mechanical as well
az electrical losses may be quite high, the practical
values of Q obtained may be only three or four times
those of achievable tuned circuits. In the case of
ordinary quartz oscillator plates the value of Q

- REC  HI#

G |
-
l |H.7.'—
-

A crystal veplaces the T.G. circuit here, and in Fig. 5

Fig. 4 Fig. 5

an additional tuned circuit (L.C,), resonated to the
second harmonic enables the oscillator of Fig. 4 to

give a wuseful second harmonic output, although the
Tritet has now superseded this arrangement.

C, and C, .co1uF.
L, and C, resonate at crystal frequency.
Vi, Ry, R.,, and R.F.C. as for Fig. 3.

may be anything from about a thousand upwards.
In the parallel resonant condition the effective
tuned circnit is forined by L tuned by the capacities
Cs and Cp across it. As Cp is generally several
times greater than (s, the external cireuit is
effectively only very loosely coupled to the tuned
circuit, so that the oscillation frequency is largely
unaffected by the external circuit. A further
capacity Ca in series with the output terminals of
the crystal may be included to represent the effect
of any series airgap in the crvstal holder. As the
effective parallel combination of (s and Cp will
be very slightly less than Cs alone, the frequency
of parallel resonance will be slightly higher
than for the series resonant condition. The
majority of popular circuits in use by amateurs
employ the parallel resonant condition, and are
mostly derived from orthodox oscillators by
replacing a tuned circuit by a erystal. There are
now a number of circuits employing the series
resonant properties of the crystal, and these can
well be studied after the usual parallel examples.
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Crystal oscillator circuits employing the parallel
resonant mode are best represented by the °* sim-
plest possible ™ erystal cireuit of Fig, 3(a), in which
the parallel resonant cireuit of the simplified
Colpitts circuit of Fig, 3(b) is replaced by a erystal.
Providing that the R.F. choke is of adequate
inductance effectively to isolate the anode cirenit,
the ascillator is often used where the complication
of a tuning control for the crystal stage is wn-
wanted. There is one point to be noted, however,
in this simple circuit.  The condenscr C, functions
as an excitation control, and may very well he a
fixed eondenser of L0001 to QU005 «F. I desired
a variable of MOpF, maximum eapacity can be
used.  The condenser is sometimes omitted from
representations of the eireuit, but it is in faet
necessary to give a suitable fraction of R.F. voltage
on the grid of the oscillator valve. Asin this cireuit
the erystal provides the fu!ll R.J. output of the
stage, it is under rather severe operating conditions,
and the total anode voltage should bhe limited to
a maximum of about 230 for safety.

T.AT.G.

The well-known circuit of Fig. 4 may be regarded
as derived from the ** tuned-anode tuned-grid
oscillator civenit, with the grid circuit replaced by
a erystal functioning as a parallel resonant. cireuit.
The enode rcircuit must he capable of resonating
at the erystal frequency, that is the frequency band
of the fundamental cerystal frequency. In point of
fact adjusting the anode tuning circuit has an
almost negligible effect on the frequency of output,
The effect is most marked if a triode is employed,
The superior isolation of pentodes and tetrodes
greatly reduces this slight shift effect. 1t is a
proof, however, that a crystal is not an absolutely
invarinble source of R.F., for a distinet pulling
effect upon the note can be detected hy monitoving
a high harimonic of the erystal. The value of tuning
condenser commaonly employed for operation on
the bands from 1.7 Me/s to 7 Me/s is 160pF., with
a coil designed to give comfortable resonance.
Considerations of L.C. ratio are not of great im-
portance here, although generally one would tend
to choose a ecoil resonating at nearly full capacity
for, say, 1.7 Me's, while for 7 Me/s one would pre-
ferably arrange for resonance with.the tuning
condenser ahout one third in mesh. In tuning with
the ¢ondenier initially at a lower capacity than
the "resonance position. oscillation commences as
the "capacity is increased, and the oscillations
rapidly inerease in strength as the capacity is
further inereased. until a point is reacherl at . which
a further capacity increase causes oscillation to
cease abruptly.  For chirp-free keying, the best
operating position is with the anode econdenser
set a little away from the point at which output is
;_,vrea}test.

Harmonics
The output of the tuned plate crystal oseillator
of Fig. 4 is upon the crystal fun(lam‘enml, so that

little ifficulty with spurious emissions is likely.’

Where second harmonie output is fequired, vne
artifire used has been the eonnection of a cireuit
tuned to the sceond harmonic bétween ‘the funda-
mental tank circuit and the anode of the oscillator
valve. The qscillator'runs under class C conditions,
and so an appieciable amount of second harmonie

can be extracted from the distorted output from
the valve. The second harmonic circuit offers a
low impedance to the  fundamental frequency.
particularly it arranged to be of fuirly high C, so
that the normal funetioning of the oscillator is not
greatly affected.  The arrangement is shown in
Fig. 5. For these oscillator circuits a pentode or
tetrode valve has advantages over small triodes
such as the 6J5 or 6C6. In general the higher
sensitivity of tetrodes and pentodes enables a
higher output to be obtained for the same R.¥.
excitation of the erystal, while the lower grid-
anode capacitance is also helpful. In the casn of
circuits of the type of Fig. 4, if a well-shielded

— OO0 ——0
HT+

REC

—~ TR —0
RFC. HI*

Fig. 6.

Two forms of the Tritet type of oscillator.

L\C, resonare ar a frequency slightly higher
than the crystal frequency. (See texr.)

L.C, resonate at the desired harmonic.

C;, Cys R.F.C., R\, R, as before.

tetrode such as the 807 is employed it may he
necessary to adid a very small external grid to
anode capacity of one or two pF. in order to securs
oscillation. -In general any small pentode or tetrode
such as the QVO4;7, KT66, 6VG, GL6, 6F6, 807,
ete., may be employed. In the operation of these
crystal oscillators, a fuse bulb of the 60mA type
ora small R.F. thermal ammeter may be connecte
in series with the erystal in order to indicate the
R.F. cwrrent taken by the ervstal. This should net
exceed the maker’s recommended figure. 1t should
be recalled that the use of a fuse bulb is in no
scnse a protective deviee. for in the event of an
exeessive burst of R.F..curvent the crystal will
almost certainly fracture before the bulb blows.

The danger of crystal fracture is often stressed in
connection with the Tritet circuit shown in two
alternative forms in Fig. ¢ and Fig. 7. These
circuits are popular when harmonie output is
required, for the second hurmonic output is almost
as great as that of a straight crystal oseillator on
its fundamental, while the third harmonic output is
also good. It is pessible, but not usually satis-
factory, to extract a fair output on the fourth
harmonie.

' (T'0 be coutinued)
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Gramophone

Needle Wear

Some Inleresling Facis Concerning Diamond Nesdles

BE subject of using diamonds to play gram<-
phone record~ ha~ been discussed repeatedly
in articles publizhed in this and other journals.

Since most of these articles have appeared in
technical publications. there is still a wide-spread
lack of knowledge amoug the average users of
gramophone cquipment,  The claims made for
inany needles have done nothing to enlighten the
buying public. Such statements as ™ 5.000 perfect
playings " appear regularly in advertizing literature.
Because of these claim-, most needle buyers arve
misled and do not reati~c the irreparable damage to
which their records are subjected by using iuferior
~ stylus material. (Stylusisthe technical term for the
tip of the gramoplhoune necdle.)

The following detail- (published in America) and
accompanying reproductions of a few plotomicre-
eraphs, may prove of interest to readers.

Fig. 1 is a photograph of three styli. all of which
were played only fifteen times on 12in, Viuylite
long-playing records. The stylus on the left is
diamond, the centes i~ ~apphirve, the right is osmiunn,
Pick-up weight for all three =tyli was the same:
S grams.

These three material- are the most comimon in
use to-day, with osnitn the most popular, by far.

Why Wear?
Why should so much wear he vixible in an
osmium or sapplire stylus. after such a short

plazing time. with ouly cight grams weight ?
Ope of the most iinportant factors causing this
wear i» the tremendous pressurce at the point ot
contact between the record surface and the stylu-.
Although the overall weight of the cartridge i»
simall (8 grams), this weight is concentrated on u
very ~mall surface, ic.. the arca where the stylus
touches the record.  The pre<zure on this surface
may be equivalent to several thousand kilox per
square eentimegre ! 1t i~ this great pressure, com-
bined with the speed of the record groove past the
stylus. which wears away the stylus material.
From the photomicrographs of Fig. 1. it is
obvious that materials sucli as stecl. cactus, ete.
which are wot as wear-resistent s osnima will
quickly damage the records on which they arc
uszed.  Onee a stylus ix badly worn. it will begin
to destroy the record groove. Often pieces of the
stylug material will flake off and hed themselves
in the record, where they will cause sharp clicks and
other noises. -
Foven osmiwm, the styluz material which iz used
in the great majority of cartridges manufactured
to-day. wears cuickly, and if not replaced will
damage records.
TFig. 2 shows another set of photomicrograplis
of three styli. after 1.000 playings on Luin, Vinylite
records, at 78 rop.aun., with a 14 oz, (33 grains)
pick-up. A brief study of this photograph sheuld
(continucd on page 370)

e

Fig. 2.~—Three 2.5 mil. stvli after 1,000 playings on 10in. Vinyvlite records with a 1% ounce pick-up,
From left to right : diamond, sapphirve, osmium. :
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i SURE to ‘get it

4 SOME POPULAR
CIRCUITS for the

mmmrarrg &y [OME CONSTRUCTOR

BUILD YCUR OWN
MODERN RECEIVER

for

‘HALF the normal cost

* \ MID I 4 STATION " PRE. T SUPERIIET. * THE MIDGET A.C. \l.-\l,\'S 3-VALVE RECEIVER,
TICEIVER for A.C. mains. Designed to receive any three as designed and pablished by ** Wircless World,” covering
stat]ons on Medium Waveband and one on Long Wave by the Long and Medium Wavebands. Cost of all Components to
turn of a Rotary Switch, no Tuning beéing necessary. The build this set is £4 17 9- A reprint of the complete Assembly
set ¢an be supplied either as a complete Kit of Parts. or Instructions, including Practical Layouts, is avaijlable
by purchase of the Components separately. The Complete for 9d.

Assembly Instructions, showiny the Wiring Diagram and " DENTIRS te S ESS VW o DI - o
Component Layout and Point to Point connections, together * THE * WIRELESS WORLD ” MIDGET A.C. MAINS

oy <F , Y o 2.VALVE RECEIVER. We can supply all the components,
with a Component Price List. avallable for 19. including Valves and M. Coil SpeaKer. to build this set for
* A 4-VALVE T.R.F. L) PORTABLE * PER- £310'0. Reprint of the original Assembly Instructions and
SONAL ™ S B a.\éa,llable as a Comp]et.r"'l Kit gll"hPalts ori hy Circuit may be ohtained for 9d.
purchasz of the Componszits separately. e complete T “ RATTERY , B
price details. including an individual Component Price List, *a;"Iubli:hlei}l);I‘::\e'\‘lluln::":\~ue ';‘f‘T';,'r‘;z:ml;?‘\{”?[:;l';"";
ara included in our set of Assembly Instructions, which We%an supply from stock ;u of the Components to build
is obtainable for 9d. In addition, these detailed Assembly this Midget 5Valve Receiver. A reprint of the complete
Instructions also show the complete circuit, with a Practical article and circuits, including Practical Layout and Com-
Component L.ayout. which in themselves make the assembly )
of the set quite simple. ponent Price List is available for 1/-.
ACOMPLETE KITOF PARTS to builda MIDGET * All-
* A MIDGET 4-VALVE SUPERHET, PERSONAL SET, * %% i B ave: 5
covering Long and Medium Wavebands and designed for dey BAT "‘,!‘!‘!-".l-\‘\"?!‘- glving approx. 69 volts
Mains or Battery operation. Thh receiver is designed to and 1.4 voits. This eliminator is suitable for use with any
oparate on A.C. mains or by an ' All-dry ’ Battery : either 4-valve Superhet, Personal Set requiring approx. 70 to 8
method is selected by means of a Rotary Switch. 1t is so volts. It is easily and quickly assembled and is housed
designed that the Mains Section is supplied as a separate in a case size 43in. by 13in. ¥ 31in. 1t can therefore be accom-
secLion whirh may be incorporated at any time. The set. modate/d in most makes of Personal Sets. Price of Com>2iete
therefore, can he made either as an ' All-dry " Battery Kit, 42'6. '
Personal set o, as a Midget Receiver for Combined Mains/ * For £650. A Complete Kit of Parts, including Drilled
Battery operation. The set can be supplied either as a com- Chassis a: Valves. to build a 6 to 8 watt PUSH-PLLL
plete Kit of Parts or by purchase of the Components separ- AMPLIFIER for operation on A.C. Mains. Incorporates
ately. The Assembly Instructions, which include Wiring Tone Control and is suitable for use with any type of pick-up.
Diagram and Practical Component Layouts. are available for The complete set of Assemhly Circuits, including Practical
19. This al=o includes a separate Component Price List. Layouts, is available for 9.

% Send 9d. P.O. for our NEW STOCK LIST, showing many KITS OF PARTS for Sets and Battery Chargers and '* hundreds *' of Wireless
Components. When ordering please cover cost of postage and packing.

STERN RADIO LTD., 109 & 115, FLEET STREET, E.CA4. T AR

CENtral 5814 & 2280

4 VALVE
MAINS 0
RADIO €X%
with ¥y
MINIATURE ﬁ\g;
LOUDSPEAKER £ ]

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

~———FILL IN FOR FREE BROCHURE -———

| Mark the subject(s) which interest you.
and post (without obligation) :—

rlus 26 E.M.I. INSTITUTES, Postal Division. Dept. 32.
37/6 carr, and ins. l 43, Grove Park Road, Chiswick, London, W.4.

[JRadio [CJAeronautical Eng.["Production Eng.

:
200-250 volt A.C.-D.C. mains. Size approximately 10} in. x 7in. x I . . I
6 in. Low running costs, completely self contained. Receives i [CTelevision  [|Draughtsmanship[_|Matric i
medium waves., Home and Light, etc. Moving coil 1! in. speaker. . . .. . ]
ALL COMPONENTS, INCLUDING VALVES, CHASSIS, etc. | (CJElectrical Eng.[ JMechanical Eng. [ICivil Service I
INCLUDED. Build this fine set ycursclf—from easy Plans ! | []Other Subiects I
ELECTRICAL SETS _19/6 Inawe i

plus 1,6 post

The Electrical Experimenters’ Kit ! Stout compartmert box ADDRESS... l
contains 84 parts. This kit contains Colils, Magnets, terminals, | ﬂ
wire, ete., and completely comprehensive Instruction Book, with I
instructions for making Voltmeters, Ammeters, Electric Motors, )
Bells, Dynamos, Buzzers, Telephones, etc. I e tre e ees seeens (BLOCK CAPITALS) l

l N S T R U M EN T c O . SIE.M.I. INSTITUTES— The only Posial Col.lege which is part of a

great Industry.
(Dept. P.W.}.)
6 HIGH STREET. THAME., OXON. :

125
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CONNECTOR

The* BURGOYNE " develop-
ment for efficient watertight co-axial
cable conngctions for which we are sole
distributors. Made of aluminium with
Steatite insulation.  Weight of assembled
connector only 12 ozs.

¢ 18/6

MOTOR ALTERNATORS.—A super Admiralty cquip-‘
‘ment in grey steel cabinet. With a D.C. input of 24v., a fully,
regulated output of 230v. 50 c¢'s A.C. is obtained. The equip-|
ment incorporates a starter switch, and the output is I!RAND‘
metered by means of an A.C. volt-mester. A control  NEW ;
switch and fuses in both A.C. and D.C. circuits are also £4
incorporated,  Rating, 80 watis.

ROTARY POWER UNITS.—Thease units give a 110v..
400 ¢fs output at a razing of 45 watts, when used on 24v.  ppanp
D.C. For thosz having gear v.hich employs a 110v., 403 Ngw
¢'s power unmt this alternaior will provide the solution £4
1o unmuodified operatien

The ideal

BOSTIK CEMENT.—tundy pocket-size wbes.
waterproof szaling compound. Willstick or seal almost agything.
Single tubes §/-.  Six tubes for 5/ (Please add postage.)

HEADSET ADAPTORS.—Convert those low resistance
phonss to high resistance by means of this adaptor. Contains
matching transformer, AS NEW, 2/- cach plus 6d. rost. and pkg.

MINIATURE AC/DC POWER PACKS.—A very
small power supply for use on any voltage between 97-250 volts,
A.C.or D.C. mains, Size 8, x 3] x 24in. Complete with mains tap-
ping block and lead. Offload D.C. voltage output approx. 250 volts.
On normal load for small superhet approximate output 29/6

102-120 volt.. (Carriage and packing 2/6.)

R3545.—>1-valve radar units with six stage 14 mc/s IF Strip.
Sufficicnt space on chassis to construct complete TV receiver
(excel. EHT). Valves: onc EASO, ten SP61, five EF36, three

EBC33. one EF39, one EB34. BRAND NEW IN
TRANSII CASES. (Carr. paid. £3/ I 0/0

2-VALVE MORSE OSCILLATOR.—A morse oscill-
A five-position switch sclects the desired
A iack is provided for super-
Conplete 15/-

ator of high quality.
rnote and a centrol the output ievel.
imposing interterence over the CW note.

Carr., pkz. 176 extra
TAPE & WIRE RECORDER MOTORS by B.S.R.—

A small induction motor specially designed for magnetic tape and

sre recorders.  Absolutels silent in operation and virtually free
&rom vibration,  Min'mum sitay magnetic field. For A.C.
mains 100-250 volts, S0 cxcles. Tspe FPIO 38/-

EKCO PENCIL IRONS.—For those who have to do sold-
ering in confined spaces. this iron provides the solution to easy
scorch-free soldering. Tt is light in weight and having very low
consumption willappeal to those who are tired of clumsy. heavy
irons and exasperating electricity bills. For 6 or 12v. operation.
Please state voltage when ordering.  BRAND NEW IN
MAKER'S CARTONS. £1/1/0 (postage 1/6).

SIEMENS SOLDERING IRONS Each 14/-
60 watts for 220-230v. A.C./D.C. (Post., packing 10d.)

(Dept. P.W.8)
33, Tottenham Court Road,

MAIL ORDER SUPPLY
M.OS

London, W.I,

) The demand of Industry
for our trained students is still far greater
than we can supply—and is likely to remain

so for many years.
We offer :
FULL TIME DAY COURSE
I vear Course in Principles and Practice

of Radio and Television.
Next Course commences 27th August
.

Write for FREE BROCHURES giving details
of the above, of our 3-year course and of others.

E.M.I. INSTITUTES—the only college which
is part of a great industry.

E.M.L. INSTITUTES |

Agsociated with

MY
MARCONIFHONE
Dept. 32, 10, Pembridge Sq., Notting Hill COLUMBIA
Gate, London, W.2,  Bayswater 5131/2 iTe.

& PICK-UPS for

MICROGROOVYE RECORDS
B.S.R. MU-I0 motors for 33 & 78

GRAM MOTORS

Reveat s
orvy PuL

r.p.m. Speed change by reversing
drive puliey. 10w
teriaple, 02see  E3.15s,

MU-14 de luxe model with ROTACAM

inscant speed change £7 3 4
3.9,

for 33 45 & 78 rp.m.

ACOS GP-20 pickups, standard £3.11.5
GP-19 L? microgroave head only £1.34

r-

SPARKS’ DATA SHEETS

Recognised as the Safest, the Simplest and the finest Radio
Construetional \Iu my Idesigns are Tested and
FU1 Ly GUARANTEED.

THE POCKET PAK. The finest little self-contained Pocket
1'ortable one-salver obtainable. Med. waves. Good 'phone sigs.
Most widely d and always praised. All-dry Batteries. 3'-
THE CRUILS A three-valve T.R.F, High-gain Set. Specially
designed for with a short aerial, Ideal for Caravans,
Camping, Yachts, etc. MI waves, All-dry Batteries. 3.-
TIIE ** UNIVER r\L FOUR.” A 3-valve plus Rect. M'L wave
M F, Circuit gi 4 watts output. A.C./D.C. operation. 3/-
S CUBS” CAC /D C. 2-Alve plus Rect: Power and Quality
on the * local ” stations, A fine little set on ML waves 3i-
THE CORVIS 'lTL A compact all-wave Superhet, Good results
anywhere with ~ hook-up ~ aerial, or a good Portable with self-
contained aerial. Chassis 5} x 4} x 2in. All-dry Batteries. 3/-
The above are only a few of my designs.

SEND STAMP FOR COMFPLETE LIST.
COMPONENTS SUPPLIED,

L. ORMOND SPARKS (M)
48A, HIGH STREET, SWANAGE, DORSET
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IMPROVISATIONS

Temporary Workable Expedients for Experimental Use or as Servicing Aids
By W. J. DELANEY (G2FMY)

HERLE ave certain components in radio and

I television receivers which never seem to
give trouble, whilst others are continually
breaking down, Usually it is found that the latter
components are those which, when they develop
trouble, result in a complete cessation of signals,
and otten this is just at a moment when a particular
programme is required. In many ecases it is not
necessary to dismantle the receiver and put it out
of commission for a long period, and the following
hints will give some ideas which will enable a
temporary repair to be made, whilst at the same

Twisted Flex

Insulated S/ee/:/inq '

Fig. 1.—Tamnporary small value condensers may be
- made up on these lines.

time tho schemes may be applied for experimental
use, and all are practical and the result of experiences
gained with various types of apparatus.

Capacitors

Probably the most troublesome component is
the capacitor. Usually its failure takes the form
of severe leakage or completely open-circuit.
Depending upon its position in a circuit its effect
can result in all rorts of conditions including
complete cut-off of signals.  Although most experi-
menters carry a good stock of condensers, it is
usually found that the very value which is required
is the one which is missing from the stock. It is
worth while remembering that small capacities
may easily be made up from twisted tlex or straight
fengths of wire run through insulated sleeving and
laid parallel.  Fig. 1 illustrates the idea broadly,
but it should be remembered that the two * sides ™
of the capacity so formed should naot be permitted
to come into contact either with each other or any
other objeet, and both are adjustable over fairly
wide limits.  With the flex the degree of twist
and the length of the two pieces of flex will govern
the total capacity, whilst with the parallel wire
arrangement the thickness of the wires and of the
imsulated sleeving, as well as the amount of overlap,
will be the governing factors. Large values such
as are found in A.F. circuits cannot be made up
in this way, but quite a large capacity may quickly
be rigged up by stacking pennies on a pieco of
insulating material (in the case of a metal chassis)
and allowing the bottom of the pile to rest on one
bare wire, with pieces of paper interleaved between
each successive coin, and clamping the remaining
lead under the topmost coin. Here the number

of coins and the thickness of the
are the controlling factors.

interleaving paper

Resistors

It should hardly he necessary to point out that
aodd values of good condensers may be connected
in series or parallel, but we are dealing with make-
shift ideas rather than the use of normal com-
ponents.  The same remarks apply to resistors,
although one idea which must uot be overlooked
i3 that where a resistor burns out due to it being
of too low a wattage rating. Another may not be
handy, but several lower values and ratings may he
joined in series to make up a total near that of the
vequired value, and this will reduce the wattage
distribution aeross each separate section and thus
enable quite a big load to be carried temporarily.
In fact, ~uch an idea i3 often worth ecarrying out
on the grounds of expenze, as several low-wattage
resistors are often cheaper than a single one of the
required rating.  Where a resistor up to 1 watt
rating has broken down, it may be replaced by the
simple expedient. of using a carbon track, in other
words a track drawn with lead pencil.  The peneil
should preferably be of the B or BI3 type, so that a
good deposit can quickly be made by suitable
pressure, and the length of the linc or track dnd its
thickness are the controlling factors. Contact with
the ends of the line may be made with washers
held down by nuts and bolts or by means of a coin
and . bare wire end as mentioned above under
capacitors.  Variation of a value for experimental
purposes or to obtain a given result in a faulty
receiver or picce of equipnment may be obtained
by sliding the wire at one end along the track. If
for any reason it is desired to retain such a com-
ponent for use over a period it is best protected by
spraying with shellac, as it will be found to he
hygroscopic and to change its value according to
the dryness of the atmosphere.

AT T

Fig. 3 (above).— Low - Extra Winding,
value resistors may be AETET ey
joined in series to replace . j":'-{,-‘ffg,’-’ |
a single high-rating unit. O |

Fig. 4 (right).—A 1em-
porary winding may be
placed on an wunscreened
mains  transformner,  as
shown here.

@L

High wattage resistances such as are found in
mains receivers may be quickly made up by using
wire of the type sold in spiral form for usc in
electric fires. An odd piece of this may be handy
and a meter is, of course, necessary with resistors
of this type to check values.
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Mains Apparatus

Most of the above ideas may be applied to either
battery or mains receivers, but the latter call for
especial care, not only in view of the damage which
can be done with the high voltage which is usually
present. but on the grounds of personal safety.
No liberties should be taken with any form of
mains apparatus and on no account should altera-
tions or modification~ he carried out without first
switching it off «nd discounecting the mains plug.
[n some apparatu~ one side of the mains may be
actually comnected to the apparatus and thus,

HT+
Y
Faulty
rectifier
0
AC,
Mains
v /—
- N
7o
Heaters
HT= [

a temporary half-
to one half of the
the primary.

Fig. 5.—Using a power valve as
qeave rectifier. It mav be joined
secondary winding—but not

although switched off, it will be possible to receive
a serious if not a fatal shiock. merely by attempting
to loosen a grub screw in a control knob.

Apart from the components mentioned, there is
probably only one other item which can lend itselt
to a temporary repair and that is the wnains trans-
former or rectifving valve. When the reservoir
smoothing condenser breaks down it usually
develops a short-circuit. and as a result the over-
load damages the rectitier, in some cases destroying
it completely. “The first step in such a case is obvi-
ously to remove or disconnect the condenser, and
a receiver may he operated without the condenser
for a short period—to hear some special item for
instance. A replacerment can consist of any con-
denser of suitable voltage rating from 2 I upwards,
remembering that a higher value tends to produce a
larger output voltage. If the valve has been
destroyed and another suitable rectifier is not
available a power valve may be used tewaporarily
by strapping grid and anode and using it as a hall-
wave rectifier, but this can only be done where
the original receiver harla mains transformer with a
230-0-250 volt secondary. A higher rating will
probably not function with the makeshift rectifier.
One half of the secondary should be used to feed the
valve and it doe:z not matter which half. Hum
might be troublesome, but this is a temporary
expedient to enable a particular item to be heard.
1t has been suggested that if the H.T. secondary

breaks down. too, the use of a valve of the type
mentioned could be adopted by connecting it direct
to the mains as shown in IYig. 5. This is not recom-
mended. however, and may be very dangerous.
as the other side of the mains must be joined to the
H.U. negative line. and thix in most cases corre-
sponds to the chassis control spindles. ete.. and
gives rise to the risk= above-meutioned. 1f the
H.l. secondary has gone. no makeshift repair is
alvised and it 1z necessary to wait for a replacement
transformer to be fitted.

If. however, for some reazon a low-voltage
sccondary has gone, or a temporary low-voltage
winding is recuuired. this may be provided in the
caze of an unscreened transformer by overwinding
the wire round the transtormer as shown in Fig.
4. 1t should be wound in the same direction as the
other windings and a meter will be necessary to
cheek the voltage produced, and turuns added or
removed uuntil the desired output is obtained.
Again. thiz will load the primary, and care must
be taken not to overload this as the transforiner will
run hot and a breakdown of insulation may oceur.
leading to more serious trouble later.

NEEDLE WEAR .
(continued from page 366)

cnable you to judge such claims as “ 5,000 perfect
playvings * for any other stylus material except
diamond.

From the photographs, it is apparent that
diamond is the only material which will withstand
the high abrasion which occurs at the contact
area of stylus and record groove. ]

T'he above extract and illustrations ave, as alrearly
mentioned, taken from an Awmerican Trade publica-
tion (Auri-News), and we understand from certain
Dritizh manufacturers that it does not necessarily
give results which would be obstained over here, due
to the use of different materials for the discs.
Turthermore, it is claimed that the Inglish
sapphires would not probably show such wear as i«
illustrated on our own dises, but the general in-
formation is informative as showing how a needle
point wears after a number of playings and does
show that the harder the needle material the less
the wear and consequently the less the risk of
damaging a record due to the use of & needle which
has been used to play a large number of records
and as a result has developed a “* chisel ™ edge.

3

BUILDING THE “PRACTICAL
WIRELESS ”’ TELEVISION RECEIVER

A large number of readers unable to obtain back numbers
of the issues containing the series of articles on the con-
struction of the * Practical Wireless ™ television receiver,
have asked us to reprint these articles in book form. This
has now been done, and copics may be obtained from or
through any newsagent, or for 3s. 9d. by post from us.

Orders should be addressed to The Publisher, Book
Dept., George Newnes, Lid.. Tower House, Southampton
Street. Steand, W.C.2. Printed on good quality paper,
this 32-page book gives complete stage-by-stage instructions
for the construction of this highly efficient 18-valve television
receiver, which received so many favourable comments
when it was exhibited on our stand at the recent Radio
Show at Birmingham,

In order to secure a copy of this limited edition readers
should place their orders without delay.
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SPECIAL PERSONNEL SET OFFER
Resulting from the changeover of a famous manufacturer to
nnpurhlnt work, we are able to ofler practically all the parts
for the rcally neat personnel radio iliustrated.

The most inportant thing, of course, is Ihe eabinet. and for
this we can offer a complete kit of |»nrt.~.‘ which inehides eream
plastic 1id, bhase and excutcheon, erackled metal body, and ail
aceessories stwh as knobs, Imwen lid arm amd elips. ete. Price
is 22/6, but remember this huys the complete cabinet, size
i X dHu. x 3Yin. Other iteins availuble gre :—

METAL CHASSIS.—xSix part assenibly comprises the nwain
chassis and sections for holding the hatteries and the Joand-
speaker. Priee, 4:6. Ditto, with four B7G valve linlders already
riveted in their correet positions. Price 7/,

FRAME AERIAL.—1/6. OSCILLATOR COIL.—3 6.

I.LF. TRANSFORMERS. Wearite midget (ype 10013, 15,- each.
VOLUME CONTROL.—1 ineg. umluu 3 6.
SPEAKER.—Midget, * Plessey " 3in.. 14 6,

OUTPUT TRANSFORMER.
—Ta mateh, 5 -,

ON/OFF SWITCH.—Lil
operated, 1,6,
RESISTORS. — Miscellaneous,
total 8, 4/-,
CONDENSERS.—Mi-cel-
laneous, total 4, 4,6,

B7G AMPHENOL.—Valve
lolders, 8d. each.
ASSEMBLY INSTRUCTIONS.
—Inchuling  wiring  diagram
and alicnment Jdata,
Note.—Al these parts i lie
bought separately. vV
qumu] are T

current

el tor our
ist.

Order< wuler £2 add 1 6. nnder £1 add 1=,

<Ro

é’ ,( Z
/’A’[[lf/ﬂ/v FOUIPME

Postable items ean be sent 0.1, additinnal eharge approx. 1/-.
tiuod stock of all items at time of coing to press.

MAINS CHASSIS
Bquivadent to 4-valve receiver,
n=es 3 valves amd  rectifier.
Not. a  kit, ready to work.
Larce clear dial, tnnes long
and medinm waves and operates
ofl AL mains.

Can be ditted into cupboard,
cabinet or made into really
vompact  partable.  Complete
with valves bhut less speaker.
amd  insurapee.  Moving  coil

Price, ‘9 6, plus 276 post
speaker, with tax, 16,6 extra.

SPECIAL CONDENSER OFFER

We are ahle to offer yog 3 mfil. 400 v. working eleetrolytic
comdensers, aluminiam can. upright mounting, made hy one of’
our most famous companies. These condensers will stand high-
siree voltages, and the normal list price is 7/ each. All are
used, and in perfeet working order hut outside cases may be
soiled. Price onfy 1/9 eacly, or 10 = per ball dozen.  Order Ly
refurn beeanse, ohvionsly, onee we have sold these we shan't
he able to repeat.

TRANSFORMER SNIP

A Pniversal replacement by a very famons

maker. Standard nins inpit secondaries :

SoU-0-350 at s0 AL 6.3 tapped at 4w,
4 amp.and 4 voat 3 ammps. Special price
for one month only, 13 6, plis 1/ post,
Note this is a ball shronded drop throneh
PVpe. i

List 6. Closed Wedd,

(7) ELECTRON HOUSE, Windmill Hill,
RUISLIP MANOR, MIDDX.

atterpoon, open all day Sat.

This

new book|2 VOLT BATTERY SUPER-HET. 6-9

LA You CAN RELY ON Us” T describes the princi- ¥1cc}.{ ('h_zllssisdlakt“jn (rgm rlhc NO.WZIS
FOR CLEAN COMPONENTS 3 ples, circuit design GiTais usfk\dls&, s 2465 e
AT COMPETITIVE PRICES A[: c and construction of | Trans., 7 6.

T —— RUltiran ge e i e G YS YALBDIODES 56
IMMEDIATE DISPATCH struments of work-] 7 7 Skl o
] shop grade used for | p.A1. SPEAKERS, W.B. 2)" and 33"

e 86 : 6SLT. 6C5. metal. ]-ES.I- measuring vo!tage. 146, 64 I4-, 87 with trans, 21/-.
% S NP R 87 S current, resistance | vy TrMETERS. 24in. Supplicd as kit
LE, TR \\su)lnu RS.—RS'GB. _Semi- and capacitance, and | with black bakelite cases, 6 x 4] x- 1%,

Midget, 465 ke s., 12 6 pair. Wearite Midget

METERS

low power at audio

and resistors for D.C. ranges 0-3, 0-30,

M4QB," 465, 21:-"pair.~ Weymouth P4, T6/- frequencies.  With | 0-150, 1-300,'0-600 , and 60mA. ' Scald
(()ll\—All Wcamte ‘P Coils stocked, 07 BilrseraGs also reads OHMS 0-5,000 with 1v.
3j- each. TRF matched pair. MW/,LW with | B, w, H, Cazaly tHiustrations. | pattery. 17 6

reaction. 7/6. (No. 2 coil O.K. for'* Summer 18/- net.

and

é’ortable ) Weymouth CS3W3, 11,6 palir.
Themas Roddam

‘T2W2. 9/ pair.

SPEAKER TRANSFORMERS., — Super
Vndget for personals. 154, 354, DL92, cte.,
4/8 Mams Mldget ’Ivne 4- btandald

t1,46.55:1,46.60:1and30 :

MOVING COIL. MICROPHONES with
switch, 6,6. Trans. to match, §/-;

Pitman

ype,
4/6 l’ush Pull 6V6 to 2-3 ohms. 88,
1L Filters,

ll-‘ ¥ h—Aenal 465 keis.

mplete 67 tsurplus

I I\l (N ()l{l)—Za 100 ohms per foot. 8d. ft.
d 60 ohms per foot. 8. per ft.

L AMIC TRIMMERS.—30 pf., 50 pf., 9d.
100 pf., 1/-. 250 pf.. 1 7. 500 pf.. 2-. 750 pf.,ZLK
TWIN GANGNS.—.0005 /3, Complete with
rubber-mounted feet and slow motion
driver, 10/6.-

SPE \l\l-,l{\ —W.B. 2iin.,, 17.3. Plessey
5in. Lightweight. 15/~. R. and A. 6}in.
P.M.. 12/6. Stockists of Haynes, Wey-
mouth, Wearite, Viewmaster, Easy-built
Televisor and 10,000 Valves, Surplus and
List Price. Don’t forget postage, chaps.
and write for Catalogue No. 9 and Bargain
Valve List. Price 6d.

RADIO. SERVICING (O.|
444, WANDSWORTH ROAD,
CLAPHAM, LONDON, S.W.8

Telephone : MACau]ay 4105
77, TIA, 168, 168 Bu S.R. Station,

. (Dept. 5L0O),

MDRSE CODE Training

COURSES for
BEGINNERS
OPERATORS,
aSPECIAL COURSE
for passing the G.P.O.
Morse
securin a
AMATE U R’ S
TRANSMITTING
LICENCE.

Send for the Candler
BOOK OF FACTS
It gives details of dlf

THE CANDLER SYSTEM CO.
52b, -Abingdon Road,
Kensington, Londor'v, W.8.
Candler System Co., Denver, Colorado, U.S.A.

_ _____ Parker Street, Kingsway | 24v. AC/DC MOTORS 5 x 3in. fitted
- London, W.C.2 with powerful blower fan, [4/-.
SELENIUM R[‘CTIFH:RS H.w. 250v.
F.W. 6 or {2v.

120mA. 8 6. 4A. 26 -,
1A .

. 7.6, LA 46

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

TRA\QFORMERS 200-240 volts. Tapped
3-4-5-6-8-9-10-12-15-18-20-24 and 30 volis
at 2 amps.  21/- Post Paid.

200 240v. AC/DC MOTORS.  1/16 h.p.
S¢lein. spindle at each end. Slin. A 3%in.,
price 32/-, or fitted with 2}in. grindstonc,
medium or fine, 36/-. o
Al Carriage Paid. ' Money back Guarantee frem—

THE RADIO &ELECTRICALMART

233b, Portabello. Road, London, W.IL
"Phone : Park 6026.

and
also

Test for

Courses.

\.\’ands.\orth Roan.
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“ DEMOBBED
MonmNL%ncmms VALVES »

Decea 3-speed A.C. gram units. MANUAL

complcte 00 . £7 3s. 4d.
Dual PICK-UPS for 2/9
frast Free

above. for L.P: and standard
recordings .. .. £319s. 2d.
Cosmocord G.P.20—we still have
aq’e a small stock of these famous

PICK-UPS, price .. £3 11s. 5d.
G.P.19 Spare Heads—L.P. and

standard for the above £2 3s. 4d.
GARRARD. PLUG-IN type

)y ? HEADS,. for 65A and 70A.
O ne GARRARD ADAPTORS (o
L convert older modets. are actually sold at
Recording TAPE. by E.M.ILL the old price.

' N JULY AUGUST unl‘ XS—
andSOLND “RR*:?igs%)r(;tf Ex-Service : 954, 455, 3-: ATP4. ARPI=

giving Tquivalents o!
Brirish and American
Service and Cre
Reference of Commer-
cial Types, with an
appendix of B.V.A.
Equivalents and com-
prehensive Price List.
We have still gome
Valves left at PRE-
BUDGET rates which

i . U || ab2=vrise, KTz65-6J7, MSpen =SP4 7-pin
by using components and Recording TAPE, hy G.E.( 1901 Barretior. & HL%‘SD%HS Pzza.
apparatus of . i £1 10s. 0d. 6ABT. 6J5, 6KT, 7133 1 .76 7 L.,.
Recording TAPE. by DUREX 05“3986: e o 90 OB
P \ £l 1Ss. Od. }[0SQ7. 108 3Q5. 6L6. EFS, 116 I:C(‘”l
R O E D (per l,2()0l‘:. ree 212 [} P“Btb PesxlaﬁcT—tsqunog lxléstt:cl: h\gr
- ostage 9d, ypes n e,
Jitst l\f A G NETIC please order C.0.D. 10. i

RELIABILITY || REcorBiNG "6\ "Crier || ot Bk Witk ixiy'cosi

Engineer, Brush Deulopment Co. || each: 8x8infd. 450 v.. 6 - esg(c)'h %363.\; 8"m‘|d.
4 ca- 450 v., each ; 8 mfd. 0 each

Second-hand and ex-Government The most compr(;:hensnc publica 16 mid. '5?)0 v.. 4 -each ;20 mfd. 50 v,. 2=
terial . e tion on Tape an Wire recordmg. || 18 250 mfd. 50 v.. 26 each ; 8 x 8 mid.
matenal may appcar beguilingly 26 - past free. 500 v. aluminjium cans single hosle ﬂxi[lw
mid. H00 v ‘- each

g — i - g ach . 16 x 8 .
cheap—but ultimately you will || NJODERN ELECTRICS || %% wia. %) ¢. §'6'eacn. ‘Postage 8
realise it pays best to buy new and n; -le \lr Extension Speaker with ve

11D,
guaranteed stock. Everything || 164, Charing Cross Rd., W.C.2

Al
Plugs st t into A.C. mains

sold by Webb’s is backed by our TEMPLE B3AR 7587. and is indispensable for examina-
iries wa! o tion of condensers Very slight and inter

I xport enquiries wealcomed. mittent leakages whlc}11 ca;umt 1,& diz-

covered by conventional instruments can

C]uaT(lnt(ZQ Of be tvalced by this unit. Complete. 39 6.

S e . el NEERO PatIent ’\[uy}n
- ur Tool. It punches,

atleaCtlon OHN FARMER :heal.s 0
F - thread= Specially de-

signed for Model
Inc. The Mail Ovder Dept. of the Making. Metal Wotk-
ing and Home Repafys.

A good picture of Webb’s MIDLAND INSTRUMENT CO. |20- with “Xakto'

iv i i slide gauge, 27 6.
unrivatled VALICLY of stock is Items from our 20 p. May Catalogue and =
given in June Supplement.

JUNELRO EN-
““K‘i“t‘i\l'“PI’r(u"“
4L POTENTIOMETERS by Clarostat. cte., | fOF e.a astic .
W E B B H S wirewound. heat resisting, 500 ohms 25 watts, | €60, A.C. model. 12 6. .
one hole panel mounting, 36. post 5d.. | DECCA Model MVi0 Motor
same but pre-zet, 2 6. post 3d. 57 P ARR- | only, single speed 33 1.p.m.

C ATA L O G U E 1‘110'2“;,;!2;5)\\"(.»‘[&:3 FORWERS inpu: | Complete w. Turntable. etc., £3 14« 44,

MV14 Motor only. 3-speed. complete .
1 full d 5v. 2 amp., 6.3v. 3 amp% }?ri‘?ﬁ; ngi' Qgg’ Turn!:ablle etc., \\1th Chanf’c-mer switch.
0 large pages illustrate 20-. post 13. 118, VALVIMIOLDE
4 ge pages, iy . for the new 6B8 range valves, shrouded with | MANDY-UTILITY electric drill (lin.)
and packed with information | |sprinz lock. new, 1 - post 3d., 10 - do Bench stand. 596. Horizontal
post 6d. 138, PYE 45 m e~ LE. STRIPS, (8 S5 e one vou reguice
1od. post free soron r\’(z)xsl;esl E‘F X 1‘96 axz:il E%"e\l"l *%i | if available. enclosed in a dozen assorted.
CRVSTAL RECTIFIERS. brand new. R R MO o e i, ot o
You can order with confidence Qﬁ xyf)figf ﬁgxlr{z‘_p(’:t\ﬁdl 1’]-:91|:( ‘ﬁ\eq Amateur or Profes: :mtr;al lRtadg) or Tele-
by post in the : that | | range 7.700-10.000 kc s, 13tin. x 7in. X 6in.. | tiflon Sngineer can aflord to be w
Y pos . knou,l‘ezlige N panel black crackle. 16iin. % 7iin. . unused, c‘g};‘;“,}iléggs :rlll'g’g‘t“’of- F}egl“(ff
your requirements will receive ,1,,292 "5’231 Sonlg“‘{'a\‘e“(‘d::f““\ h‘ﬁfﬁé&;} 1 Yaxley Smtrh'Conant Adiuste

1 et

A
careful and prompt attention. 3d. o WAVE citaANGE | of six Box Spanners from 1 to B.B.A. 1 1
p B 2\\ l'l(lll<s (fo%"lxh'm Coilss, one hole | Low Capacity Trimmer : 1 Set of “"”'

. Spanners from 0 to 8 B.A. In duraile
‘1’3“"1 e '\9‘\'“‘;2 & o 1 Gl.dlﬁ < Post 8- | Black crackle finish mietal case.

- TAYLOR ON EAN RNV S,
8. 2 valves, 6SL7TGT and 28D7, qEre
ites from 24v. .4 amp. batters : will EASY TERMS up to 10 months—and verv

. raise M coil. elec. Mag., or carbon micro- near Cash Price on all TAYLOR METERN.
' ] phoss on input to loudlspeal\ex level on | The "' Q-MAX " CHASSIS PUNCH
L output. s smart, sealed with instructions | £ &~ 117 157 11 11 ] 11 —
ﬂf{‘{;ﬂﬂ and '1u sories, 5in. x +in x 8in., 20 |§o 0 E QNI TR e
. Send for our 20-na<e lists, also supplement, [ §{7- 7 s " -
14, SOHO ST., OXFORD ST., B divect ot TP Kev o, Key o - ev Lalicey 10

post 1 -. 1
LONDON, W.i. JOHN FARMER (Dept. A.3.) Kindly waik ewelope (1W.%)

Telephone : GERrard 2085
Hours: 9—530. Sats. 9—I. 194, HARBORNE PARK RD.,
HARBORNE, B’HAM 17 RADIO VALVES

Tel. : HARvorne 1309 """"'"'_246.“'6"5]’ HARLESDEN Ry | "

(R JHEN 16 '6; e
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Programme Pointers

This Month MAURICE REEVE Deals with Some More Recent Programmes

HI1Z atmosphere of complete unreality and

I artiticiality ereated by the studio audience

was never more forcibly brought home

than in a recent instance—one of many, no douht

—of a well-known variety artist appearing in a

Saturday evening variety programme. In spite

of the fact that we heard her received with the

usual fanfaronade of applause whipped up on such

oceasions, 1 had read on the previous Tuesday that
she had sdiled that day for the United States!

Stage Successes

There have been many first-class productions
this month of famous stage theatrical successes.
And, by the way, all the better for heing presented
free of the ‘" applause blight,” as are most of the
hest features,

CGranville Barker’s ‘“ The Voysey Inheritance ”
was one of the most powerful productions of the
Edwardian era. Its author, and his famous wife,

" Lillah McCarthy, were fammed for their great Shakes-
pearian and Shavian productions at the Court

- Theatre. Consequently he was of the very stuff
that goes to make fine drama. The story of how
the younger Voysey refuses to use his father’s
money when he hears how it was ' made,” was
excellently done by Clive Morton, Felix Felton,
Joan Hart and others.

Drama producers should be carveful when casting
Miss Hart. Her rich, deep contralto voice is so
rharacteristic that, as with many film stars, it
tends to swamp the character she is playing.
Its timbre jis so guickly recognisable that St. Joan
or Honor Voysey, ete., all tend to be Joan Hart in
the end. ° Watch the Wall, My Darling ”—not
a great stage success—was another Miss Hart part
that emphasised this point,

Wildes " The Importance of Being Earnest,”
that ever-flowing stream of brilliant late ninceteenth
contury  wisecracks, sparkled with lustre, which
was not surprising considering it was done by
Dame Edith Evans, Ronald Ward, John Gielgud,
‘Gwen  Ffrangeon-Davies, ete. The men were
perhaps the best, and the " Bunberrying » of John
and Algy seemed as brilliant and as fresh as the
day it first took London by storm.

So did Shaw’s " Pygmalion,” with Joan Hart
again. Terence de Marney as *Enery’ lggins,
and Angela Baddeley as a very good Eliza.  As
“different, maybe, from ** The Importance ” as can
well be-——except in the common nationality of their
authors, an all important factor——its cbbulience
is just as gushing, whilst the classic *‘ not bloody
likely,” even in this nrost profane age, brings the
roof down as completely as ever. I expect it always
will.

Coward’s “ Private Lives ” was fairly obviogaly
foaled in the Wille stable, but is a brilliantly,
=atirvical comedy none the less. ‘The whispered
jokes about the Albert Hall and “ The good old
ninth ** are vintage Wilde. Googie Withers, Denise
Beyer, Hugh Sinclair and Neil Tuson kept the fun
going on the required sophisticated level. Middle-

‘

aged playgoers will well remember the author and
Gertrude Lawrence in the original produection, also
John Clenrents and Kay Hammond more recently.

Plays of snch vintages as these are like great
music, essential for a wholly satisfactory presen-
tation. Radio drama attains three times its normal
stature when it is given then.

Radio Play

Two productions of a different type were cuor-
mously interesting : *“ The Fire in the Snow > and
* The Ultimate Mountain.” The forer is the story~
of Captain Seott and his companions, writlen
specially for and first produced by Australian Radio
by Douglas Stewart. The tive heroes wore excel-
lently played by John Mills as Scott, Peter (oke
as Oates, Peter Finch as Wilson, Peter Bathurst as
Bowers—" a very gallant gentleman “—and Arthur
Hambling as Evans. Patricia Brent was a sincere
and feeling narrator, and Tyrone Guthrie the
effective producer.

The production moved me intensely. The great
story was reverently told with poetic feeling for its
deathless character, and the ineredible tragedy of
their finding themselves forestalled by a couple of
weeks (where no man had ever trodden before !)
poignantly brought hoine.

* The Ultimate Mountain ”* tokl the story of the
attenipt on Everest in 1924 hy Mallory, Norton and
others ; an attempt which may have succeeded, but
which is recorded as not having done so beeause
those who made the final dash did not return. This
was not on quite such a high plane as * The Fire
in the Snow,” in fact it very nearly came to griet
at tho hands of a little hoy who seemed to step
right out of Cowleaze Farm in Children’s Hour to
plague us with the most incredibly naive questions

- awd remarks, His intervention was a great mistake,

Music

_ Music, too, has been well served. The ¢ Trout ”
Quintet was beautitully played by Deunis Matthews
and colleagues. What an extraordinary piano part
this is ! The two hands play in unison for at least
two-thirds of the score; there is hardly any
technical or pianistic inventiveness, yet we are
completely enchanted throughout.

Verdi’s Requiem was scintillatingly performed hy
the Hallée under Barbirolli.  What a masterpiece
this is ! Whole pages of it might have been torn out
of Aida and have come straight over from
Covent Garden. Yet the religious ** mystique i
never absent. L

The French musical genius seems to reach its
apogee in Ravel, and the L.P.O. and choir, under
de Sabata. gave a gloricus concert of the master's
works. He and Debussy erowned an era whieh
would add histre to any nation’s fame. )

L can sec ©* We Beg to Differ ” going the way of
‘“The Brains Trust,” and for the same reason. The
standard of question they arc confronted with gets
sillier and sillier, and their own particular type of
sex war thinner and thinner. Tts demise would he
a pity : it was originally very amusing.
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ews from

WARRINGTON AND DISTRICT RADIO SOCIETY
Press Officer : Mr. I'rank I5. Loxham, * Fulwood,” Heath Road,
Peuketh, Near Warrington, Lancashire,
WELL attended mectings of the society continue. A series of
four lecturettes Ly G21CV, on 144 meyg, band and
operation, have beeu commenced.
One member entered for the 1951 R.A, examination. Meetings
are held at the headquarters, 50, Queen’s Avenue, Warrinzton,
on Moudays at 7.50 p.ur.  All focal cuthusiasts will be welecined.

BRIGHTON AND DISTRICT RADIO CLUB
Hon. Sec. : It. 'I'. Parsons, 14, Carlyle Avenve, Brighten, 7,
AVING participated in XFD and had the usual * ingue<t ™
on the daj event~. the elul settles dewn to a full
programme of talks and dewonstrations, Visitors to the locality
during the swnter months witl be most welcome. (lubr head-
quarters is Ragle luu. Gloucester  Road, Brighton,  Chabk
nights, Tuesdays,
Programme fyr Juiy.—101h:
desizn, 17th: Hunts eapacitors.
Tape recording by GZQ.

THE MIDLAND AMATEUR RADIO SOCIETY
Publicity Representative : 1. H. T. Olver (G3DJIQ). Cleeve
Lodge, Nether Whitacre, Nr, Coleshill,- War.
t the regular meeting held on Thursday, April 19th, a 1nost
interesting talk was given Ly Mr. E. Shackleton, M1
(GGSN), on radio communication from a  P.o.W. cianp in
Germany, Examples of the improvised radio gear built by the
feeturer and his fellow prisopers were shown, and the accouut
ol the adventurers connected with its use were most exciting.

At the May meetine held ou the 22nd Messrs, C, H. Bunks and
J. Hickman lectured on High Fllelity Tape Reecording arel
demonstrated the excellent results given by their egquipment.
The lecture was extremely interesting to both those members
who were already working oun tape recorders aml those abuut te
make a start,

GILLINGHAM TELECOMMUNICATIONS SOCIETY
Secretary : C. E. Pellatt (G2FAQ), 101, Boundary Toad,
Chatham, Kent,
s mewmbers of the wociety organised and operated the
Medway “ A > Station during N.F.D, A very pleasaut and
successful week-eud was enjoyed—157 contacts were made,
worth 429 points. The transnitter was VFO-PA, and the receiver
ARSR. Power waz frean o petrol-driven alternator, and the
station enjoyed the luxury of fluorescent lighting ! "The call-gign
used was G20M/P,

Meetings, alternate "'uesdays, 7.30 p.m, Medway Teclmical
College, Gardiner Street, Gillingliam, New members weleotne
During school holidays, meetings will be held elsewhere. Details
frow secretary at the tite.

Awlio freq.: transforuaer
24th s Junk sale.

olst:

the Clubs

READING RADIO SOCIETY

Hon. Sec.: T. A. Hensford (G2BHS), 30, Boston Avenue,
Reading, Berks, :

AT the weeting held on Saturday, May 26th, a recorded

lecture was given by G3BML, of Basingstoke. on * Tape

Recordiug,” Several demonstrations were given which included
hird sougs (recorded in a wood), dance-band wmusic and Huam

QSOs, .

03BALL was in attendance and answered all guestions on his
hointe-constructed equipment ;. several recordings were niade
by local wewibers, great amusement was found by playing these

rther activities at the moment consist of an exhibition
stand at the '™ Hobhies Tixhibition ” being held at Readiug,

1nstructional meetings are held every second Saturday of the
month,

STOURBRIDGE AND DISTRICT AMATEUR RADIO SOCIETY
Hon. See.: W. A. Higuing, 28, Kingsley Road, Kingswinford,

Nr. Bricrley Hill, Staffs,

HE A.GM, was held on Tuesday, March 6th, Officers for

1051 are—ypresident, G601 :  chairman, G4MI;  viee-

chairuan, GGWLE ; treasurer, G2CLS;
A comprehensive diseussion on future policy and activities w
held. and @ prospect of increased support for outside activities
wus very evident,

(e Tiealay, April 3rd, a muel improved attendance enjoyed
a talk by Clarry Mcelean, G2CLS, deseribing his transmitter-
receiver for top hand. The whole unit was contained ina TUMR
case,  FoHowing this members described apparatus entered for
tho(.l. Timbrell Junior Trophy. This wag won by Jolm Hogy,
G20,

On Tuesday, May Ist. a quiz was lield, which proved very
populat aud instructive to juembers,

The informal meetings continue to be well supported,

WATERLOO RADIO SOCIETY
Hon Sec.: J, C. Henderson, 47, Maple Street, Cheetham,

Manchester. &,

HI above newly-formed club held its first meeting on April

16th, 19531, Mr. 3. H. Knowles was elected chairman, and

Mr. J. (. Henderson was elected hou. secretary. Meetings are
hield weekly ou Tuesdays at 7 pon, at 8t, Albans Schoolroows,
Waterloo Roud, Mauchester, . 1t is intended to promote a
well-balanced iuterest in all aspects of radio.  'There are workshop
facilities at the cluly rooi. A slow wmorse class is held weekly.
Oune ol the members has lcaned a B.C.348 and power unit, and
this will be on the air when the installation ot the aerial has
been completed. ‘Che aerial facilities are S00ft. east/west—300ft..
north/south, One of the members has been giving a series of
tectures up to date.” New members are arriving at each meeting,
Intemiing members should contact the hon. secrefary or jusg
roll up at club headquarters on Tuesdays.

and seeretary, GsGI.

TR9 Transmitter/receivers
(Continued from page 359)

The rated air-to-ground range is estimated as at
least 35 miles. With the exploits of certain QRY
amateurs in mind, it would appear that under
amaateur conditions on the ground some surprising
results might be achieved, in conjunction with a
really good aerial, .

Valves’

Oscillator, VT20,

Modulator, VT51.

Power Ampliticr, VI351,

The VT5L°#.T. voltage is 150 ; maximum dissi-
pation 3 watts continuously.

Anode Current 9mA, Screen mA. Fila-
ment 0.2 Amps.

VT 50. Max, H.T, 150. Filament, 0.1 Amps,

Capable of 1 watt continuous Dissipation.

This transmitter i3 operated on the fundamental
erystal frequency, and the range covered is 4.3
Me/s to 6.6 Mcfs. DModulation percentage, 00.

The above refers to the TR9D, which incorporates
the T 1119 transmitter, and R1120 receiver. The

2.5

output impedance of the latter, by the way, is
20,000 ohms,

Among the transmitter receivers available are
some which have suffered somewhat from storage.
The first job, in such instances, is to clean up each
unit and remove all traces of oxidation. This
applies to the outside clips and, in some
cases, to soldered joints.

The receiver, of course, can be tried out as a
separate unit. Licensed amateurs who wish to
adapt the transmitter to suit their own require.
ments, should check the wooden screw used in
conjunction with the second slider arm. This
works in conjunction with a wooden, threaded nut,
and it may be found that the latter is lodted due
to the swelling of the screw. A drop of oil should
help here, and once eased the wooden screw should
be treated with graphite and carefully and by
degrees adjusted, until it has travelled the full
length of adjustment.

The relay action can be tested by coupling up a
two-volt accumulator, fitting the shorting plug in
its associated socket to left of name plate, and,
with slotted switch knob to ‘“send,” the relays
ghould be heard to operate.
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PHILCO 5-VALVE RE-
CEIVER. Superhet, long and
medium wavebands. A.C. or
A.C. D.C. 200-250 volt mains
energised Speaker in Walnut
cabinet, slightly soiled. 90/- plus
7/6 carriage and packing.

WALKIE TALKIE (Trans-
mitter and Receiver). Type
38 Mk. Il, range 7.4 to 9 Mcs.
Requires 3 v. L.T. 120-150 H.T.
in working order. Complete
with 4 ARP12, one APT4 valves,
| pair throat mikes, | pair head-
. phones and aerial. In metal case,
diagram with each set Free.
Batteries not supplied, but
obtainable from local radio
dealers, £3.8.6, carriage and
packing 2/6.

2-VOLT VIBRATORS. Type R76C,

7-Pin Self-Rectifying, 200 voltat 60 mA.,
made by Electronic Laboratories Inc.,
7i6.

NEW NIFE ACCUMULATORS,
2.5v. 2} amp., for 8 hours. Size 3in. x
4tin. x liin. Flat, 616, 9d. for post
and packing.

MAP READING TORCH. Magnify-
ing lens, Zin. diameter, in bakelite
case, with dimmer switch. Takes
two U.2 batteries, 2216, lcss batteries.

EVERLASTING NEW INERT
CELL ACCUMULATORS. No acid
or charging required ; great many
uses for them. 1.5 volts. Size 2in. x
2in. x -8in., 219 cach ; 3 for Ti$.

EX - ADMIRALTY PHOSPHOR
BRONZE AERIAL WIRE. |00t. on
drums, 5/6. '

VOLT METERS.
and 0.30 D.C., 17/6.

Centrc zers. 0.3

A2 v. 3 amp. METAL RECTIFIERS,
158/~ ; 116 post, etc.

METAL RECTIFIERS, H.T. i0, 15/ ;
116 post, ete.

NEW SIMPSON OHMMETER.
0-5,000 size 4lin. x 2}in., 5716,
4

MILLIAMP METERS,
- 0-15 D.C, 17i6.

MICROPHONE, movinz coil. 30
ohms, 5/6, postage 1/-.

MICRO AMPMETERS.
Dial, 47/6.

UNISELECTOR SWITCHES. 3
Bank § Wipe, 196 ; 4 Bank Full
Wipe, 37/6 ; 6 Bank } Wipe, 27/6.

WE DO NOT ISSUE LISTS.

centre zone

0-50, 2in.

~ o

Carriage charges relate to British Isles
only.

23, LISLE STREET, W.C.2

Telephone :  GERrard 2969.

TRANSFORMERS. 230 v.. input, 150.0.
150, a1t 100 ma. Potted U.S.A. manu-
factured, 4lin. x 3}in. x 3lin. Ceramic
terminals. /-
BATTERY AMPLIFIER. All34, com-
plete with 210 L.F. and QP21 vahes,
2 v. and 120 v. 126
465 1.F's TRANSFORMERS. Standard
Size. Pair 5'-
F135 D.F. LOOP AERIAL. 8,6
CHOKIS. 60 ohms, 200 m'a. 3lin x

2iin. 8 2in. Potted. (Suitable \/icwmaster;)

HEADPHONES. Low Impedance. Brand
New and Boxed. 76
CRYSTALS. 500 k/cs. 0,-
ROTARY CONVERTOR. 11 volts
input 200 volts output. Brand New and
Boxed. 86

CONDENSERS. 2 AMfd. Electrolytic
Micropack, 350 volt.  Wkg.  [10'- doz..

1,- c¢ach
CONDENSERS. .0001 Midget Moulded
Mica wire ends.  6d. euch. 6 doz.
CONDENSERS. .001 Midget Moulded
Mica wire ends. 6d. each. 4:6 doz.
CONDENSERS. Cornell Dubilier 2 M{d.
1,000 volts. Wkg. Screw-hole fixing., 2
CONDENSERS. Cornell Dubilier 4 Mrd.
600 volts. W Screw-hole fixing. 2,-
CONDENSERS, | Mfd. 1,500 v. Wkg.
Cornell  Dubilier  Porcelain  insulated
terminals, 4jin. x 1{in. x lin. ldeal for
Scopes. 26
CONDENSERS. 8 Mid. Electrolytic
600 volts.  Wkg. Screwhole fixing. 2/-
CONDENSERS. 8 Mfd. Electrolytic
350 volts. Wkg. Metal Tubular. 2.

Please add something for Postage.
Money Back Guarantee.

The RADIO MAIL ORDER CO.
64-65 Church Lane, Wolverhampton

DUKE & CO.

TYPE 25/1196 SUPERIIET RECEIVER.
New purchase makes it possible to again
offer a_limited number of these bargains
NOTE PRICE. 12,6 each. With free draw-
ings, These convert easily to A.C.,
Univ receivers.
455 1F's, 4 tuning conds., 28 fixed conds,,
32 resist., trans., switches, v.controls,
v holders _and all the usual parts, less
valves. Post 16

2tin. and 3in. SPEAKERS NEW. 12/6.
Slightly damaged. or perfect. 16/6 with
transformer. Less trans.. perfect, 13/8.
BEDSIDE RECEIVERS.~In  bakelite
cabinet. 4 valve T.R.F. Universal or A.C.,
for only £5-12-8. Inivory cabinet 6/- extra.
Or assembled 35/- extra, New and improved
circuits. An amateur can build this set
with practically no knowledge. The ONLY
set now available at this price. Post and
Packing 2 6. .
H.T, BATTERIES.—100 Volts minimum
guaranteed and 3 volts L.T. This 15 of the
small portable type, with standard British
All-dry connections. 56 plus post 186.
EX-MILITARY BOATS.—Inflatable, 13 £t.,
new. In two shoulder packs, including all
accessories, Bargain. 6 £ns. plus carr.
EX-COACII SEATS.—Complete in hide
and moguette Dunlopillo 50,-, or spring 45 -.
(Approx. 3ft. long.) Long seats in hide or
moguette (approx. 4:ft.), spring, 25'-.
Backs to match, same price, Seats as
3€c.. 252‘6, Backs to match,
ats -

akove approx.

P,T.B., single bolt

fitting. 76 plus 186 po:

METAL RECTIFIERS.—360 v. 150 m'a.
half-wave, 7¢ x 1iin. dia.. 7 6 each.
PANNIER BAGS, 7:6. Rubberised canvas.
14 x 10} x 5lin. Require only fixing clips.
Post 16.

Money back guaranteed. Cash With Order.
lease. or C.0.D. Please allow sufficient

lQrt'Post: and Packing. Stamps ONLY for
ists, .

219, Hiford Lane, liford, Essex.

" ILFord 0235,

- also at 62}, Romford Road, Manor Park, E.I2.
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SUMMER SPECIALS

R 1155 COMMUNICATIONS RECEIVER.
The famous ex-R.A.F. Bomber Command
set. Covers 5 wave ranges, 18.5-7.5 mc &
7.5-3.0 mes, 1.500-600 kc's, 500-200 ko s,
200-75 ke =. and is casily and simply modi-
fied for normal mains use. full details being
supplied. These sets have had some use,
but are all guaranteed tested and working
before despatch, and are offered at ONLY
£7196 (carriage and packing 10/-), A
fartory-made power pack with output
stage, which operates the R 1155 immedi-
ately ran be supplied for £5/5/-, or with .
built-in =peaker, £6.

INDICATOR UNIT TYPE 6. The very
popular indicator unit which is recom-
mended for 50 many uses, and in particular
for conversion to the * Wireless World
General Purpose Oscilloscope.” Contains
a &in. C.R. Tube-type VCRY7, 4 valves EF50.
and 3 of EB31. BRAND NEW IN MAKERS"
CRATES. Only 79 6 (carriage 7.6). Con-
structional data as above supplied iree with
each unit. or available 9d. The following
components required for the conversion
are alsp available | EHT TRANSFORMER
FOR_VCRY7, 32 6 (postage 16), 4v. ENT
RECTIFIER with ceramic base 886 (post
9d.. 20h. 80 m.a. CIIOKES, 6/6 (post 9d.)
“PYET 45 MO, LF. STRIIP. Ready
made [or the London vision channel, this
5-stage strip contains 6 valves EF50 and
1 EA5). Circuits and simple mod. data
supplied. BRAND NEW. Only 60'- (postage
ctp., 261 Less valves, 37/ (plus postage

24).

10 VALVE 11 METRE SUPERI
7.0 8931. The ideal receiver for long
tance TV results. The valve line up 15 &
of VR63, 2 of VR92 and 1 each VRI36 and
VRI137, and the 12 me s 6 stage LF. Strip
i emendous amplification with ample
th of 4 mes. Easily modified, full
details being supplied. BRAND NEW IN
gIAKERS‘ CARTONS. Only 59/6 (carriage
D -3

194 LF. STRIP. Another strip easily
modifizd for TV. Contains 6 vaives VRS5.
and 1 each VR53 and VRY92, This 6-stage
strip measures only 18in. x 5in. X 5in., and
is particularly recommended- for con-
structors who have built televisors but are
havinz trouble in the vision or sound re-
ceivers. Full modification data supplied.
BRAND NEW. Only 45/- (postage, stec..

26),

OSMOR MIDGET (OIL PACK TYPE
1.0. Covers 8. M, and L. waves. and is
complete with full circuits for 465 ke s
superhet. unit., Limited quantity only
available at pre-budget P.T. rates, Only
40 4 (postage 8d.).

3in. VITAVOX P M. SPEAKER, A really
beautiful job, incorporating an aluminium
cone which gives better responsc and
volume., IN SEALED MAKERS' CAR-
TONS. Only 11 9 (postage 9d.).
MUIRHEAD 3din. SLOW-MOTION
DRIV, A really precision product with
edge marked 0-180. Complete with cursor.
in makers' cartons. BRAND NEW. ONLY
8 6 (postage 10d.).

TELESCOPIC AERIALS, extending from
15in. to 102in. Just pulls out of steel tube.
Very strong. BRAND NEW, ONLY 126
«postage 10d.).

SECTIONAL TELESCOPIC AERIAL.
comprising 16 sections eath 16in. in length.
and colour coded for easy assembly, Com-
plete in web case. BRAND NEW, ONLY
9 6 'postage 10d.).

100 1.000 KCS DUAL CRYSTAL. Asg
used in the Class D Wavemeter.
NEW MAKERS’ CARTONS,
25 ~ 1post paid),

WALKIE-TALKIE CHASSIS TYPE 38.
This beautifully made 6-valve chassis is
offered as a summer ** snip.’' Ideal for the
enthusiast. As used by the Forces, with the
exception of certain transmitting parts
and crystals removed by the Ministry of
?‘é{’ply tno valves). ONLY 9/6 (postage

Cash with order please. and print name
and address clearly. Amounts given for
carriage refer to inland only.

U.E.l. CORPORATION
The Radio Corner

138 Grays Inn Rd., LONDON, W.C.t

«Open until 1 p.m. Saturdays. We are

2 mins. from High Holborn (Chancery Lane
Stn.)and 3 mins. by bus from King's Cross.)
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SAMSONS
SURPLUS STORES

SPECIAL OFFER. E.C.C. Ltd.. 80 watt
Light-weight PETROL CHARGING SETS.
Qutput [8v. 4.5A 24v. 80 watt. Brand
new, Complete with spares and tool
kit. Price £22,10.0. Carr. 10/,

34ft. AERIAL MASTS, R.A.F. type 50.
Complete kit consists of 9 tubular steel
sections, length 4ft., diameter 2ins.
Set of pickets, top plates, guys and all
fittings. Brand new in canvas carrying
bags. Ideal for TV aerial masts. £6.10.0.
Carr. 716.

WILLARD BATTERIES. 12v. 85 AH in
solid vulcanised rubber. Size 12}in.x7in.
x_10}in. Brand new. £6.10.0. Carr. 6/-.

MASTER VOLTMETERS. 0.20v. AC.
Moving iron 6in. mirrored scale, made
by Metro Vickers. 2216. Carr. /6.

CRYSTAL LAPEL MIKE INSERTS.
Very sensitive. 12/, Postage 6d.

80 Ohm CO-AXIAL CABLE. Ili- per
yd. Postage 9d. up to 10 yds.

169/171, Edgware Road, London, W.2.
Tel. : Pad. 7851.

125, Tottenham Court Road, W.I.
Tel. : Eus. 4982

Hundreds of Bargains for Callers.

Allorders and enquiries to our Edgware
Road branch, please, which is open ali
day Saturday.

Amplion Crystal Pickup.—High Fidelity,

26/8, post paid
Al DIO l L I 'D Type 25 (TR1186) 6 v Recelvers with valves
and conversion data, Described in previous

issues. 39/6, plus 1/ postage

37, HILLSIDE. STONEBRIDGE ;{?30 lthgllo ‘t"}l;‘e}; a'l;: Drer}’nug"et prices.
T i - espatc
LONDON, N.W.10 VIEWAASTLIt Parts — Remaining stock

at reduced prices. Enquiries invited.

- Type B4 IHeary Duty Solencids, 686.
RADIO CABINETS 18?\31}1/3816:“:\1\11 New  Microphones.—
K
o L

2/6. post

1155 Power Pack and Output S(aco in
neat black crackle case. Incorporates 5in.
L1.S.., £6 10-.. carriage 3'6.

Packard Bell Amblifiers, 19,6, postage 1 6.
Amplifier  1271.—Brand New, oxed.
Single Valve VRS56, size 5in. cube. Unique
value 15 -, post 1'-.

Sectional ~ _Nerial Mast~.—10 sections,
each 3ft. Metal Sleeved Sections. Seasoned
Timber. Store Soiled, but absolutely sound.
50/-, carriage 5 -.

o e E Television l'n-\umllﬁor, asg pre\10u=lv
['e) : advertised. With EFS0. State A or B,
15'-, post 1'-

Selector Drive Impulse Relay,—Ratchet
—— 1 notch per Impulse. Brand New, Boxed.
39, post 10d.
Pamphonic I’A  Loudspeakers.—Brand
CABINETS. 18in, x 10fin. x 9in. }‘Iew dlL"(r(ed‘3 lfl)m Unll{t l%Om 1\0%15’\ 13in.
Cancelled £xport Order allows us to mpedance 3 ohms, Half price
offer these excellent steel cabinets ?{gé'gﬁfo(ﬂ":;vtl'fc’{]l }'3‘:1to;;'r1§1pge}§3(?§zg?<x}¥e
at 66. P.& P. 16, panel. 3 mfd.. 5 mf%‘ Hle[aavgr duty msm&
SPL'T ST‘TOR (BLYT-IERFLY) noise Suppres~0r xcellen case. ut-
e g 8 standing value, 12’6, postage 1/6.
CONDENSERS, 40 mmf. per || Morse Key and Buzzer svt “First class
section. 2'-. Post 6d. gﬁy andﬂ?oubl%‘3 contact buzziza Base sllre
- n, x in X-Services. post
4-GANG .0005 MMF. CONDENSERS. RF24 Units—Few  only. With valves.
Ceramicinsulation, & -, P, & P. 1,-. 21'-, ozl )
g — scople
CERAMIC COIL FORMERS. One || 528 “g';"“““ @in CErGREs= R
hole fixing 3in. diam. x l}lin. long. Aireraft Generators,—12 v 500 w Clock-
Threaded 1211, 9d. wise, Rotation ideal for car or lorry., Brand
=R R New. 21/- carriage -5 -
TRANSFORMERS.  500-0-500. 200 450 Brand New Sperry Artificial Horizons.

ma.; 6.3 v., 4 amp.: 4 v, 4amp, Enquiries invited from Aircraft Compame~
0 Corriaee. * - H.p. RADIO SERVICES, LTD
OPEN SATURDAY. 9-6 ) '55 County Road, Liver lmol, :

4.
and at Liverpool Alrport. Tel, Aintice 1145

sclector switch and non-linear
Price. 15/-. post free.

gram. Price. 3,-. post free.

JOHN O'BEIRNE’
137, COTHAM BROW, BRISTOL, 6

MATCHBOX RADIO RECEIVERS

FULLY ASSEMBILED RECEIVER. Tunes B.B.C.

Long and Medium Waves. Fitted with station

impedance unit. TELEVISION RECEIVERS

SCANNING AND FOCUS COILS

KIT OF PARTS. Fl'l‘”\ illustrated mstrucngns and PM. FOCUS UNITS
kit containing cvervthing necessary for building the

matchbox receiver. Price. 11/-, post free. 5/10 kv. R.F, E.H.T. UNITS
INSTRUCTIONS ONLY. Full step-by-step instruc-
tions, workmg drawings and theoretical wiring dia-

E.H.T. and OUTPUT TRANSFORMERS
Technical Publications post free.

“ TELEVISION CIRCUITS ”
(W), Second Edition, post free 16

ORDER: BY Pd%T ONLY . HAYNES HADI" “d., Queﬂiscm?éei?ﬁeld’

STAN WILLETTS

TR9 SHORT-WAVE RECEIVERS

31-80 METRES, complete with 6 battery
operated valves (conversion details for 18-24
metres in April issue = Practical Wireless )
in working order, 12/, Selected, 15/8,
less valves, 5/8, post 2&3 tra.
BRANID NEW VALVES., VUI20A 376,
VUIll 3’6, 954 2/~ EAHO (VRO2) 111 each 8
6 for 10/6, post 4d.

2 AMP. '\‘IAI\N DROPPERS, vnreous
717 ohms. tapped at 100 ohms, 1 6 ; 5 for 6/~

t 4d.
\‘VlRF WOUND PPOTTS, 100 ohms., 25
watt, 2/6 ; 5,000 ohms, 3in. dia., 10 watt
2! t 4d.
Rekl)l() PFLIERS, 5iin. brand new, 2'11:
30’- doz.. post 6d.
7.022 TWIN CABLE VIR, 75- 100 yds.,

post 4/6.
43, SPON LANE,
WEST BROMWICH, STAFFS.

2.3

NEW POTS. AND CONS.! )
Just a few more of the low-priced reliable components
we sell (sendt ke, for tull lists, VALVES ? We probably
POTENTIOMETERS. Ex-tovt. (unused). 3 k., a
10 k.. 20 k. wiewdriver adjustment (erican have just the one you want,
replaceme; ts, less 1 ity, 9d. British types (fin. or
e, 8 e F e Ton e 18,3 e e, 2y | | such as 6A7, 18, 30, 39, 42,
2

$in. s[nndlen) 5 k.,
e lllm spindles). . (Al 43' 45' 75, 77' 78, 80, etc. We

1/9 & 1., nndgrt
. wN in original car lum ) Al values, new {not

ex-tiovt,), 2/9, lews switch; 48 with switch,
BRAND-NEW' AMERICAN. woa " oupansrs. | | hold one of the largest stocks

High voltage, high B.F ting types, 10d. each A
0008 . i S atates: | | in the country. Why not drop

0L mfd. sat 1 Mes, Other " ?

: L o A us a carddor phchne Luton 26772
King, 5,000 v. test. i i R
NEW & W, RESISTORS. 7uo, 700, 5 k., 4 I, 5.6 k. We will dispatch by next post
2 k., 20k, 0K, 200 K, Bd. o1 7 - doz. Assorted
ex-equipmen( 3w, 'reei«h.rs, 2 - doz.

You can rely on
CERAMIC FEEDER SPACERS in. spacing),

5/6 doz.
SYSTOFLEX SLEEVING. 1.5 mm.. 4 cclours, 12
yds. or more 1d. per yl., swaller quantities, Tid,

per sd.
O over £1 post free,
" REED & BORD. 189, Dunstable Road, Luton, Beds.

D,
2A, BURNLEY ROAD, AINSDALE, SOUTHPORT
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The Editor does not necessarily agree
accompanied by the name and address of the sender (not necessarily for publication),

Correspondent Wanted

SIR,A)[ay I take this opportunity of congratulat-

mg you on a very cfficient and interesting
periodical.  As a newcomer to radio 1 have found
this magazine very helpful. It has guided me
through my lessons, and I can safely say that my
practical training was done with theepages of
Pracrican WirkLeEss.  And now I proudly display
my AMIET.(Lond.) Diploma in radio servi:ing
and look towards PracTrcar, WIRELEss with a
warm and thankful feeling. I am still a stulent
ad am now studying for the Grad. Erit.1.ILE.
examination.

I would like to correspond with any reader of
Pracrioan WireLEss who will be willing to help
me with diagraims and parts that 1 cannot get here.

I am 34 years old and 1 will welcome letters
from anyhody m any part of the worlkl. 1 am at
present interested in wire recorders and short-wave
receivers.—CL I, KENNY (No. 17, Atul Grove Road,
New: Delhi, 'Tadia).

‘Negative Feedback

IR.—The use of negative feedback in AF,

amplitiers will be well known to most readers

and is invariably incorporated in any amplitier
with pretensions to quality reproduction.

The need for high initial gain in such amplitiers

~has-prebably deterred the builders of small radio

séts from employing a negative feedback eireuit,

From Diode or
other AL sigrigl
Source

AP
Volume
Contro/

Output, -
Transfr.

LS

Aaditional
?gswtor <

S
l

<

-

I

Circutt of the idea suggested by Mr. Briddon.

UPEV-IICUsSIY

with the opinions expressed by his correspondents.

“with the choke.

All letters must

for although the =et may be used most” of the time
on strong signals, there are oceasions when a distant
programme is sought and all available signal
strength is needed.

Faced with such a problem I evolved the cireuit
shown below on the left. It will be evident that
the negative feedback is dependent on the setting
of the volume control: with the control at maximum
volume the feedback is negligible, but as the control
setting is  reduced, feedback is  progressively
applied.

It should he noted that since the feedback is
not applied via a cathode resistor the ecircuit can
be used on a battery operated set : the only requisite
is that the volume control operates on the penulti-
mate valve, and as this seems to be the practica
followed in 90 per cent. of receivers, the circuit
should have wile applications.

Wishing continued sueeess to your journal amnd
its readers.—Grorar . Bripbon (S.\W.3).

Alternative LF. Couplings

IR,—. a very interested follower of your
excellent magazine, I do feel that there is one
item | cannot let @o unchallenged. In the interest-
ing article on ' Alternative I.F. Couplings,” the
author gives a suggested circuit for the three-
valve superhet, but on examination I can see no
reason for connecting an intermediate frequeney of
460 ke's merely to be followed by a detector stage.
Surely one of the major considerations in a superhet
vireuit is to obtain amplifieation at the intermediate
frequency @ as it is I cannot help but feel that a
T.R.IF. cireuit would be far superior.—C. Brosap-
BENT (Hudderstield).

Hum Problems

STP.,—[ read the July article on © Hum Problems ™
with great interest. 1 had experienced such
trouble some time ago with a *“low power but high
cain”” amplifier. The cure which I found effective
was muelr simpler’ than finding a souree of D.C\.

Instead of the usual heater cireuits with one side
to ground, 1 isolated both leads fromn chassis and
made the only earth connection at the centre of a
=<mall rheostat taken directly to the 68J7 heater
pins via screened lead.

Here is another tip for hum reduetion which will
improve a poor H.T. filter. As well as the usual
eleetrolytics, 1 placed a small condenser in parallel
The value of-this is eritical as it
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must resonate the choke at 100 ¢/s. In my case, the
choke was 20 henries and, therefore. the condenser
had to be .1 uF. The connection of this condenser
produced a marked reduction in hum level, where-
as a condenscr of wrong value cither way caused an
increase.

I hope this may help someone. or at least provide
food for thought.—J. K. DUsN (Nr. Wakefield).

Ex-Servicz Components

IR,—I have often seen remarks about not using
ex-Government components, especially con-
densers. and should like to point out the following
expericnice. A friend and 1 both decided we would
bhuild the Transportable Four, deseribed in the
January issue. We got together and after finding
various items in our spares boxes we went ona
shopping expedition for the remaining itemns
We got mostly ex-Service parts in view of expense
and bought a number of items ** double ” to suit
both of us.  We constructed the two sets together
in my own “den’ and when completed we tried
them out. My receiver worked very well and after
oue or two preliminary adjustments I have nothing
Lut praise for the performance. My friend was very
xeited aud we disconnected my set and connected
up. 1t hardly gave out a sound and we checked
wiring. cte., and could find nothing wrong. As wine
was all right, and in view of the various remarks we
have read from time to time we deeided to substitute
items one by one from my set (we have no meters a-
we are only poor dinatcurs). . We started with the
.1 pF. condensers and soon found that €8 was
the trouble and presuine from what it does that it
is ncarly shorted out. The resistor in serics with
it was quite warm and this is what gave the clue.
86 we agree there ix a risk if you haven't the gear
to test iterna like these.—G. Warrs (N.W.9).

Service Engineers

SIP.,—I have been interested in the recent

correspondence on the above, but would like
to point out another aspect which does not appear
to liave heen taken into account.  In an endeavour
to keep out *“dabblers” one or two firms to my
knowledge refuse to issue service sheets except to
their authorised dealers. The motive may he
good. , How many dealers are ** fully cualified " ¥
There is no standard, as such, and provided a dealer
has heen on a *“ course ” run by the manufacturer
he appears to be ¢ qualified.”  On the other Land,
there are many °‘‘dabblers” like myself, who
happened to have been through the R.AX. Signals
course, which provided a fairly sound theory ground-
ing in addition to its practical line, and who have
made a hobby of radio during the pursuit of which
we have made up signal generators and other test
gear inuch of which is not found in the average
dealer’s workshop., Furthermbre, as we haundle
for friends and ‘“ customers ” all makes and types
of receiver, our general knowledge is very much
wider than that of the dealer who only handles
one or two malkes for which he is ‘“ the approved
local dealer.” In addition many like myself have
gone to the trouble of sitting for various degrees
froin time to time during our study of the hobby
and a few letters after our name do tend to show
that we kunow a bit about radio and its associated
subjects,  Therefore, you cannot generalise, and
just as there arc ‘“dabblers” who earu the con-
deinnation of the recognised trader, so by the same
argument there arve plenty of recognised traders
who earn the condemnation of the really qualified
amateur whom they term a ¢ dabbler ” becauso
he has other occupations and merely services
equipment as a hobby or part-time employment.—
. W, Warpe (N.W.).

Acru Finger Tools

CONSTI!UUTORS will find the range of taols

illustrated of great uze in chassis construction
and assembly. ?
tools to hold nuts (0 to 6 I3.A.) in position whilst the
bolts are “started,” or as screwdriver ends to hold
gerews in position. or as tweezers. The latter swing
round inzide the finger when not required, and alt
these tools may be left on the fingers if desired
without Lindrance to normal operations. A set of

The useful Acru Finger Tools

These tools are available as * box 7.

box tools in chrome costs 7s. 6d. and a set of two
cerewdriver ends and one thimnble is 3s. 6d.
Tweezers on thimble, with sharp point, flat nose
or round nose. are 2s. 10d., and a full set of the

above in durable metal case costs 22s,

® 7weezers n use when not in use
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Electradix for Value!
CRYSTAL SETS. The Lesdix FESTIVAL
Model in black bakelite case fitted var.
condenser, wound coil, diode everset

detector, phone transformer and a pair of |

double headphones tested for crystal
rcception, 30/-. The set without Head-
phones and phone Transformer, but fitted
terminals for your own headphones 2il-,
post 116,

MILNES H.T. UNITS. 120 volts 600
m.a., rechargeable from 6 volt car battery
or D.C. Charger, brand new, in case with
handle and armoured glass lid, l4in. x
Ilin. x Blin. high, 40/-, carr. 3{6.

MORSE KEYS. A.M. precision Key on
bakelite base, heavy insulated knob, 216,
post 9d. Morse Practice Sets, A.M. Key
twin coil Buzzer,
base with space for battery, 716, post I/-.
BUZZERS. Practice Buzzer variable note,
in metal case, 218, post éd. G.P.O. twin
coil Buzzer, 216, post 6éd.
MICROPHONES Self-energising model
in frame mounted on solid base with on-off
Switch for table use. Sound Power type
needing no battery, brand new, {0l
post |16,

G.P.O. Microphone Button, The lin. brass

- body forms the granular chamber, diaphragm

needs only small pocket
transformer. Mike Button,
No. 3 Hand Mike
in handle,
616.

of thin mica,
battery and
316. Transformer, 216.
in bakelite case with switch
fitcted special double-button Mike,
Transformer, 216. Post |i6.
MERCURY" SOLENOID SWITCHES,
new and boxed, |15 amp. size, SI- post I/-.
‘"MOTORS. 230 volt A.C., 1,500 r.p.m.,
i few only, £4. Carr. 5I-. Lh.p. 230

i h.p..
volt 3-phase, new, £5 10s. Carr. 5/-.

ELECTRADIX RADIOS

214, Queenstown Road, Battersea, London., S.W
— Telephone : MACoulay 2159 m=————m

wired and mounted on °

THE

BRITISH NATIONAL

RADIO SCHOOL

VALVES

SVOG 8VEGT, 5Z4M. 1T4, 354, 154,
35

. FW4 500, 6F6, 504,
6C6, 61)6. VR150/30,

105, + PENAG. 25A6G. .
1at 9 -cach
E4TD. 1540 KT66, 807, 6.6, KT33C .Allat 11 -each
(oS PEN. EK32. 6(}‘?\(6
- n i 6, 37, 12
To get into the B.N.T S, SNTGT. 6AGT. 6B8, 6C5GT Al at 7 6 each
q INLS, 77, AC6PEN. [F39, EFo
ELi. 1, 41, 687, KTo41 MHIL,
EBC33 . All at 7'- cach
VUIIL CV73. 37,605 .. " All at 4.6 cach

first be convinced

ETUDIES DIRECTDR
BRITIEH NATIONAL RADID SCHOOL

ADDISCOMBE ROAD; CROYDON

t e

,

7193, CVE, Fl]lB All at 2,- cach

We muvst VU120, 21585G, 2X2, PEN“QOA Cv
that YOU are going to| {iah Gl sk siol b
BENEFIT! .

Write and tell us of vour o 5 ojeach

bacheround and AMBITIONS Lightweight, 23

and we will advise, not lure ) 136t

5’,' €ach

Brit. LR.E., City and Guilds. Ao 22

P.M.G. (Theory only) Fxamina-

tron  Courses, also what we € . Less SW 1 eez‘ach

sincerely believe to be the best | ! o001 0002, (‘&)'o ‘C'(.ll( })ch;"\" .Zeéoz

RADAR Course ever written, B’;}{mfehx‘o”% Wi l‘gg;ﬂgfoléfch;s 6 ot

Six months’ trial period without | | SPECIAL OFFERS:  Single

obligation to continue. (53123;‘1?4% W G P v.e '.‘.-.Ml?ftl)gnn,‘ 15

Please mention this advt. and send choke f‘)hsx-‘sn %gad&?émgs Ll‘gzs

Jor free booklet 1o — !I‘io?li{?lna1\5C%rton 4 m!’d r0() v. 2/8 each
4x4mid, 500 v ... 34 each
4 x 8 mfd. 3/9 each

500 v
POST ()RDFRS ONLY. C.W.0.0R ¢.0.D.
Send 2!d. stamp for most comprehensive
list in trade. Carriage paid over £2.

ALPHA RADiO SUPPLY (oO.

5/6, Vince's Chambers, Vietoria Square,
LEEDS, 1.

TRANSFORMERS

\I. .l.-—2500250 80 m’a. 04 v.5a:

0—4~5
ame as MTl but 350-0-350 v,
M T.3~30 v. : 24a.: tapped cvery 3 volts.
All pmmaneb tapped for 200 to 250

vou
From
nent

buy

compo-
dealers
or write to us

lf unobtain-

correct
price for these
transformers
is 2‘/_ each.

I;lterleaved and Impregnated

THE DOUGLAS COIL co0.,
BRINKLOW, RUGBY.

'LOUDSPEAKER  SEPARATORS

The many advantages of the use of separator
and two speaker units in high fidelity
cquipment are fairly weltknown ; for those
whe may not be so familiar with them,

however, we offer our leaflet S.E.3.
Units available ex-stock are :

Model A, kit of parts 18s. éd.
Model A, buiit and tested 22s. 6d.

Model B. This model permits the adjust-
ment of treble relative to bass or the use
of speakers of different impedance.
Kit of parts, 32s. 6d.
Built and tested, 4ls. éd.
Fost and packing l/-.
C.AE. ‘or further details or leaflet S.E.3,

RADIO COMPONENTS
ERST STREET, DARLINGTON

Mains “Tiansformers
PRIG — DR

Ty 0aly.
Guaranteed,
1: 250-0-250v.,
0-4-6.2v., 5

2 amp.
Sa.me. but 350V Both
154, post 1/- for 1to3

HILLFIELDS RADIO.
8, Rurnham
Whitley, Covent

lUl'ALlDlLb:

OFFER

COILS.—A complete range of High Q
variable iron dust cored coils in
wavelengths 10-30, 16-50, 30- 75 75-200,
190-550 and 800-2, metres : Acrial
or Oscillator. — recom-
mended for the Practical Wirctess
9 valve At-wave Superhet. 3 - each,
COIl, GROUPS.~The increasihg
popularity of our recently intro-
duced Coil Groups proves that more
and more Constructors are finding
theman mvalual"le aidto set building,
Coi1l Group ** A " consists of 6 of the
avove ~oils (your own selection), 1
Minjature 4p 3w rotary switch, 2
fixed padders (to suit coils :PIecLedi
8 variable trimmers. Complete
group. £1.9.0.
Coil Group * B " consists 0f.9 of the
above <oils (your own selection), 1
rotary 7p 4w switch (3 w bands and ]
gram.), 2 fixed padders (to suit coils
selected), 9 variable trimmers.
Complete group,
COMPOY l\ —Complete range of
go00d qual components in stock,
Models 20 and 40 Coil Packs and
Tuning Units, Chassis, Chokes.
Condensers, Trimmers, Sw]tches etc.
LOUDSPEAKERS, —6iin, M.

"15 each. |

FREE, Home Construetor's Hand-
Yhoek, containing 11 tested circuits
forwarded FREE with orders of 20,-
or more, or obtainable for 2/- from ;

SUPACOILS MAIL ORDER OFFICE,
98, Greenway Avenue, London, F.17. 8.

-

*

¥ 3

SHORT-WAVE
H.A.C. EQUIPMENT

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

One Valve Kit, Model “ C* Price 20/-
Twoe “E” 43

i) . ”

These Lits are complete with all com-
ponents, accessories, and full instruc-
lions,

Before ordering  send  stamped,
addressed  envelope for descriptive
catalogue.

“H.A.C."" SHORT-WAVE PRODUCTS

(Dept. Til. 11, Otd Bond Street,
London, W.1.

Preciton

BVALVE

RADIO-
- GRAM
CHASSIS

16-2.000 metres.
Triode output
stage. Floodlit
Perspex scale,
Price  £15-15-0,
Also 7-valve mo-
del at £21-15-0
and Y-valve De
Luxe chassis at ~HEVELOPMENTS-
£25-5-0. Data 18 Broad Roead,

sheetson "equeSt Willingdon, Susséx

M
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‘0-20 amp. Moving Coil XMer=rs. 7-6. Bond
Tester, 0 to .1 ohtu, 4in. srale, can be easily
converted into ohmmeter megger. 12/8.

Vacuum Gauges. 0-30in.. mercury, 6in.
scale, 10/-. Centre Zero Voltmeter, 0-3 and
0-30 volt, 10/-. A.C. Voltmeter. 0-150 volt
.with 12 k. resistor, will read 300 volts. 7 6.
Special Offer. 100 to 124 Mc = Trdnsmitter in
four channels (BC950-A400:. less valves,
1776, plus 1/6 post. Mctal Rectifiers. 12 volts
4+ amp., 4/6. 6-way onoff press button
switches, areally beautiful job. 3 6. Moving
Coil Mikes (hand type:, 6 6. Carbon Hand
‘Mikes. 4/6. Fully Shrouded Mike Trans-
former. 4/6, 8 mfd. conden<ers, 500 v,, screw
mounting, 2/6. 8 mfd. 670 volt. 4 -. "4 mfd.
600 voits, gaper. 2 6. 10 rafd., paper, 600

volts, 8/-. 32 mfd. 500 volg (larger size with
‘clip). 5/-. 25 mfd. 25 volt, 1 - 50 mfd. 12
tolt. /6. 12 mfd. 50 volts, 1 -, 8 x 8 x 8 mid.
43)v.. 5/-. ,5mfd, 500 volt, paper. 9d. .1 mfd.
25 Kv.. 26 Miniature Speaker Cabinets to

suit 3iin. speaker in very attractive colours

7 6. 200 to 250 volt moutors, b AC. D with
thxee speed gear-box. 19 6. 1.5 -. VRI3T,
C 8/-. 12SL7.8 6. I\CTl Thyraton.
attery output pep, 6-. BL3. 10-.

6 b
IECHS 10/-. HVR2aA, 7!\\ EHT Rectifier,

6-. E.K32 6.3 volt, . Fl eguency Changer

. §-. MS Pen. 6'6. VPiB, 7 6. 12A6 output
Pen.. 8/-, 4-Pin Barrctex .2 amp. -. 1G6
1.4 v. (twin triode) 10-. K T241, ’)‘ 6. 4
¢iang Tuning Cond., .0005. 36. 100 P.F.
Double-spaced Butterfiy Condenser, 26.

Anr.l interference radio mains suppressors,
7 6. 3 to 6 meter Transmitter receiver,
works from 6 volt Vibrator Pack. price
£7/10/0. Metal Rectifier, 12 volt at { amp.,
price 4/6. 5in, enerkised speaker suitable
for car radio, 15 -. 13 amp. Slidelock fuse,
2 -. 230 v. Bridge type megger le<s resistance
bokx. £5. C.E.C. and Ediswan Germanium
erystal diodes. price 5 6.
Superhet Chassis suitable for radiogram.
5-valve A,C, Complete with dial and speaker
by well-known makers, We have a very
comprehensive stock of ali Radio. Electrical
and TV Spares. Write, call or ’phone.
All enquiries answered.

SOLIDAS LTD.

4 PRAED ST., LONDON, W.2.
AMBASSADOR 4670

The ' Fluxite Quins"” at Work

*C AN the wiring's FLUXITED inside,
The trouble’s not there,”” Ol cried.
' Just look out here
The reason is clear,
Why our bicture has gone a!l cock-eyed!""

Bee that FLUXITE i= always by vou
—in the hotse-—zarnge—work=hop—
wherever specdy soldering i~ needed.

Used for over 40 vears in Govern-
ment works< and by leading engineers
and maatfacturers, Of alfiromunongers

—in tins, from 1 - upwards.

The FLUXITE GUN put~s FLUXITE
where you want it by a =imple pressure,
Price 2 6. ur fitled 3,6,

FLUXITE

SIMPLIFIES ALZ SOLDERING

Write for Book on the Art of “SOFT"
Soldeving und for Leaflets on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE, Price 1d, cach.

FLUXH Led..
DBermondsey Ntreet,

Dept. W.P.
London, S.E.l.

RADIO SUPPLY CO.

34, Hanover St. Park Lane, Leads
lH( AND NEW GUARATEED GOODx

TERMS.—C.W,0., or C.0.D. over £1 posluge
13 exfra on orders under £2.
R.S.C, MA\I\.\' TRANSFORMERS

Fully interleaved and impregnated.
Primaries 200-230-250 v. 50 ¢ cs. Screcned..
HALF SHHROUDED l)ll()l' 'lIIIH)l (&1 1)
260-0-260 v. 70 m.a., 6.3 v. .2a.
350-0-350 v. 70 m.a., 6.3 v,
v

b

1o
O O
—r ——

\ 2a.
viZa,
v

LA
@

010 1
== Gl

w0 W O DO
pny

8,
Midget type 2133in, ...
350-0-350 v. 70 m.a., 83 v.2
250-0-250 v. 100 nua., 6.3 v.-1
.T.. 0-4-5 v. 3 a.
950-0-260 v. 100 m.a.. 6.3 v.6a.. 5v.3a..
For R1355 Conversion ...
350-0-350 v. 100 m.a., 63\'—4\'
C.T..0-45v.3a. ..
350-0-350 V., loOma 63\ 2

n.al, 6.3 V.-l V.

a C.T.. 04.3\'

Suitable Williamson Ambplifier w0
OUTPUT TRANSFORME I{\ rush l'llll

1511

Q..
a..

79 19 s

L D W e

0

©w
-
'

4 a
3 a.

10-12 watt to match 6V6, 6L6, PX4,
or 15 chm Speaker
6, 616, cte., to 3 or

etc.. to 3-5-8
15-18 watt for V6
15 ohms
Williamson type e
FILAMENT IR
manes 200-250 v, Secs
2 a 7 9 12v. 1

2 16 9.

N'\l()()l Ill\(i CHHOKES,—80 m.a.. 12 h. 8JJ
ohms, 56 ; 90 m.a. 10 h. 100 ohms, 6.6
100 m.a. 10'h. 100 Ohms, 7 6 ; 50 m.a. 50 h.
1.500 ohms,  Suit Williamson Amp. 96,
TRANS, 230 v. mput Outpus 320 v. 70 m.a.

4d 'SPECIAL LIST FOR
DE 4d. TOR EX-GOVT. ITEMS SEE
CLASSIFIED ADVT

Best Buy at Britain's
lRecewer type 21. A battery-operated
superhet covering 4.2-7.5 Mcfs. and 19-31
Mcls. Operates as a double superhet on
the 10 metre band. Offered complete
with nine 2 v, valves and circuit diagram,
45/- carriage paid. NEW CONDITION,
6 v. Vibrator Pack. Suitable foer use with
the 2| set. Output 150 v. at 40 mA,
fully smoothed and rectified. Circuit
diagram included. Only 17/6 post paid.
,Portable Test [nstruments. These
IMultimeters are perfect, brand new and
{contained in original box. The instrument
is a movmg coil volt-ohm-i milliameter,
.complete in an attractive carrying case
'with handle. The dial is calibrated for
read:ngs of 0-1.5 v., 0-3 v.. 0-60 mA, and
0-5,000 ohms. Further ranges can be
added as desired. A range switch is
incorporated and the basic movement is
6 mA. 250 ohms resistance. Qur price:
15l-, plus 116 post.

Potentiometers. Heavy duty twin wire-
wound, 10 K. and 109 K. 5/- each post free.
Electrolytuc Condensers. 8 mfd. 600 v.
wkg. 700 v. surge, 3 for 10i- post paid.
|16 mfd 500 v. wkg. 603 v. surge, 3 for 1116
\post paid, Tall can-type single hole fixing.
Multiple Block Condenser. Electrolytic.
8 x 16 x 4 x 4 x 6 mfd.. alf for 450 v. wkg..
4/9 each, plus 9d. post, or 2 for 10/- post
paid, A real snip !

B.l. Block Condensers. Electrolytic.
8 mfd. 500 v. wkg. 3 for 9/- post paid.

CHARLES BRITAIN
(RADIO) LTD.

It, Upper Saint Martin’s
Lane, London, W.C.2. TEM. 0545
Shop hours, 9-$ p.m. (3=1 p.m. Thursday)
wamam OPEN ALL DAY SATURDAY mmmms

RADIOLECTRON

22, Frances Street, Scunthorpe,
NEW GOObS ONLY

S, —150 V.W, 1 mfd,629 8

Lincs

('()\ DFE
4,

2;

7/6 T 16-16, 10

66: 88 686: 8
25 x'2v., 2/3; 25x5
50 x 50v., 2 6, 'Iubula
11d. ; to,.1.13 ; &
Mica, up to .0003, 101I. 3 to 003,
1/6 Sll Mica, up to 80 pf., 9. ; to BK

pf., 1.
\l)l UME CONTROL %—Lon" Spdls.. all
3 D SW

-

values, 4'6 ; with SW, 6 . H
Midg. Typ(\{ i1, 2meg.. 5- hS'.'?-:
Dé’ SW. 8- Wire \Vouud "1 I\ to 80 K.,
‘8 ;1

RESISTORS,—AlL values, 1 to ' w.. 6d.:
$ to 1w, 8d, 1to 2w, 10d.; 2 to3
w., 13 : _ Wire \\ound. 5w, to 2K, 2-:
3 K...to 50 K.. 2'6; w, to 2 K., 2'6;
20 w. to 2K.. 4 - ‘\‘[ama Nroppers, 2 adj.
taps. .2A..5-; .3A.,54; Linecord, '3 way,
2A.0r 3A, vd.

Terms. —Ordeb up to 10'- pcst 4d. ; over
freo List 4d. Business closed July 13th

RADIO UNLIMITED

ELM ROAD, LONDON, E.17 (f57%)

NEW RBOXED VALVES
GK7GT/ G, 7 6. 6K6CT. 8 6. 6V6CG, 12 6. 6Q1G’
9D2, 5 -

GT, 11 6. 6F6CG. 86. 6L6, 12 6.

VR92. 4'-. 6X5.9- KTW6L 8- 5U4, 106.
6J5, 8/-. EF39, 6 6. FF36 66. EBC33 886.
SP61, 76. SPil. 6- 2575, 12 8. 25A6.
12/6. 1T4, 10 - 154,10 -, 185.11'-, 1R5. 11"~
NEW, RBOXED .M., SPEAKERS.—
2tin,, 15 ohm, 136 : 3iin.. 23 ohm. 146 .
5in., 23 ohm. 146 Gin.. 23 ohm, 136 ;

; Elliptical, 22 6.

8in.. 23 ohm, 16 -

This Month only
MAINS TRANSFORMIER

By World Famous Manufacturer. 850-0-

350, 6v.. 5v., 100 ma. Guaranteed Brand

New. 25 - carr, paid.
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LYONS RADIO

LTD.

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

Telephone ; SHEpherds Bush 1729

RECEPTION SETS AFW.,1.—These are
five valve superhet receivers with a fre-
guency range, in 4 switched bands, covering
medium wave band (188-545 metres) and
short wave 50-12 metres., FPower pack is
incorporated. requiring 6 v, D.C. for opera-
tion, Loudspeaker is hnused separately in
its own case. Supplied complete with valves.
speaker. instruction manual, including
circuit diagram. Condition as new_and
unused and in working order. PRICE

£11 10%. 0d., carriage 9 6.

BENDIX ANSMITTERS, TYPE 112,
—For modifying as a 20, 40 and 80 metre
TX. In varying conditions, fromn 30 -

For callers only.

POWER UNITS, TYPLE 228.—Contain
rotary converter for 24 v. D.C. input with
D.C. outputs of 12 v, at 2A. and 300 v, at
70 mA., 2 stabilisers CV45, carbon plle
voltage regulator. wire-wound pot. and
resistors, 8 mfd. electrolytics, etc. Overall
size 10! x 8! x 7in, PRICE 22,6. carriage 3 6.

AERIAL MASTS.—Consists of 4 sections
of stout all-weather resisting paxolin
tubing, each section approx. 7ft. long.
Max. diam. 3lin,, Min, diam. Win.by 3/16in,
wall. Each section fits together thh metal
ferrules, forming a mast 28f{t. Verv
light weight and can easily he xamed by
one man. Guy ropes, etc., are not supplled
PRICE 42 -, carriage 4 -, Top two sections
only to form a mast 11ft, high, FPRICE
18 6, carriage 2 6.

MODULATOR UNITS, TYPE 169.—
Contains 1 each of VRS1, 5U4, CV67 (Kiv-
stron) CV85. 2 Selenium rectifiers, 230 v,
mA., tuning motor high voltage con-
denser. etc. Built on metal chassis and
housed in case 18 x @ x Tiin., Brand new and
unused. PRICE 29 8, carriage 5.6.
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Impressions

Review of the Latest

Stokowski, at the invitation of Siv Thomas

Beecham,  whose  Roval  Thilharmonie
Orchestra he will conduet in a series of coneerts
in London and the provinees, is an event of some
importance to musie-lovers, For his latest record-
myg he has chosen ™ Svimphony No. | in 12 AMinor,
Op. 39,7 by Sibelius. The symphony orehestra
which was assembled for this sct of four I2in,
records—H M. V. DB21264-T—is  compozed  of
picked musicians under Stokowski's supervision,
There is =ome interesting writing for strings and
woodwind, notably clarinets and  considerable
novelty in tho use of pizzicato chords to end the
work.

it was while studying in Florenco that Berlioz
readd Shakespeares  King Lear ” and begun an
overture on the subject. The result was one of the
composer’s best works. Crities have long compared
it with Beethoven's = Coriolan.” The * King Lear ”
Overturc is this month recorded by Sir Thomas
Beecham  conducting  the  Royal  Philharmonie
Orchestra on /.M. V. DBY614L.5 and it is considered
one of the finest recordings yet made.

‘Tho ' noted French pianist and composer, Robert
Casadesus, has for many vears wielded considerable
infhience in the two fields of teaching and conveert
playing. For his latest recording he has chosen to
play the solo part of Cesar Franck's ~ Symphonic
Variations,” on  Coliapbicc LX8800-1  (automatic
couplings only}.  He is accompanied by the
Philhavmonia  Orchestra condueted by George
Weldon.

The recordingzs made by Constant Lambert of
Waldteutel waltzes have the mark of authenticity.
As a leading ballet conductor, Lambert knows the
precise weight of emphasis to place in the phrasing
of a danccable melody. His happy flair for waltz
tunes is heard to advantage in his recording of
Waldteufel's ** Sur la plage.” by thie Philharmonia
Orchestra. on Columbia DX 1755,

Leon Goossens is considered to be tho greatest
living exponent of the oboc and for his latest
record he plays the solo part of” Albini's = Coneerto
in D, Op, 7. No. 6.7 on Columnbic DX1753, with
the strings of the Philharmonia Orchestra under
the able baton of Walter Susskind.

TH I recent arrival in Great Britain of leopold

Festival Recordings

A sound picture of Creat Britain is supplied by
H.AM. V. C7830-1, which consists of a recorded
sequence of national, musical and sporting cvents
taken from the archives of thoe B.B.(C. and The
Gramophone Company Limited. The commentary
on these two records is by David Lloyd James.
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Gramophone Records

Voceal

For his third film, M.G.M.’s sensational young
operatie star, Mario Lanza, has been given his most
exacting role so far—that of portraying the Ilifo
story of the greatest tenor of the last 100 years —
Enrico Caruso. Two ot the songs featured in the
film, *“ The Loveliest Night of the Year ™ and *¢ La
Donna I Mobile,” have heen chosen by Lanza
for his latest English recording on  [1.31.1.
DALOTS.

Reeently back from her triumphant stay in
America,  Nirsten  Flagstad  has  been  making
appearanees in London, singing Leider at the Royal
Albert Hall and opera at Covent Garden. For her
recording on .M.V, DATY33 the great Norwegian
soprano  has chosen  the beautiful  “ Geistliches
Wicgenlied,” which Bralims set for soprano with
viola: and piano  acecompaniinent. The violy is
played by Herbert Downes and Gerald Moore is
at the piano.

The fourth reeording in the series of excerpts
from Mozart’s cnsemble opera ** Cosi fan Tutte,”
by the principals of the gilyndebourne Opera
Company, is as delightful as the previous itens
already issued on H M.V, The first act, with which
this record, H. M. V. DB21115, is concerned. features
Uehard  Lewis (tenor), Erich Kunz (baritone)
and Mario Borrietlo (baritone).

Varicty

Steve Conway sings the continental hit * Maiv
Roxe ” coupled with * All Alone with my Heart.”
on Colwmbia DB2875. He is supported with the
Peter Knight Singers and orchestra directed by
Norrio Paramor.

Irish tenor Josef Locke has chosen for his latest
release a pair of ballads that are suited to his robust
voice, They are ™ Take a Pair of Sparkling Eyes
and “ Nirvara "—Columbic DX 1752,

Geraldo and his Orchestra add to their laurels
by being tho first dance band to play at the Royal
Festival Hall, e chooses = Mariandl, Andl, Andl >
and * Across the Wide Missouri ” for his recording
on Parlophone 24614,

Harry David<on and his Orchestra continne
their Old Fime Dance Series with ™ The Sauntering
Serenade ” and ' Starlight Waltz,”® on Columbia
DX1751, Vietor Silvester and  hLis  Ballroom
Orclicstra place dance tempo versions of * "Fea for
Two ” and " The Lady is a Framp,” on Colwmbin
FRB3608, amd lvor Moreton and Dave Kaye, the
“Tin Pan Alley 7 duettists, present a group of
contemporary tunecs that make pleasant, casy
listening on Purlophone F2461.

Edito.ial and Advertizement Offices :
* Praotical Wirelers,” George Newnes, Ltd., Tower Hovse, Southampton Street, Strand, W.C.2. ‘Pbons : Temple Bar 4363.

Telezrams :

Newnes, Rand, London,

Registered at the G.P,0. for transmission by Caunadian Magazine Post.

The Edilor will be pleased to 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 contain the name and address of the sender. Whilst 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 should be addressed ! The Editor, ™ Practical Wireless,”” George Newnes. Ltd.. Tower House. Southampton Street, Strand, W.C.2.
Owing to the rapid progress in the design of wireless apparatus and to our efforts to keep our readers in touch with {he latest developments,
we give no warranty thct apparatus described i our columns is not the subject of letters patent. .

Copyright in all drawings, phatographs and arficles published in ** Practical Wireless »* is specifically reserved throughout the counfries
signatory to the Berne Convention and the U.S.A. Reproductions or imitations of any of these are therefore expressly Jorbidden, ** Practical

Wirelces ™ incorporates ** Amateur Wircless.”
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BOOKS

BHITISH SHORT WAVE LEAGUE 13
devoted Lo the interests ol amaleur
radio enthusiasts. Publishes 12-page
+ BSWL Review.” monthly (mewbers
only). Offers many services and
activity departments. World wide
membership. Founded 1935 Apply
for details to: BRITISH ESHORT
WAVE LEAGUE, 55. Victoria 8t,
London. S.W.l. (Abbey 23841.)

THERE 1S STILL TIME to huve
personal radio on your holiday at
budget-beating cost. Get ' Personal
Portables.”” 2/8, post paid. from
BRADBOOKS, Sennel, Penzance,
cornwall.

R.$.G.B. " Amateur Radio’ publica-
Ctions: Transmitting Licence, 32pp.,
1/-; Service Valve Equivalents, 32pD..
1/3; Transmitter Interference, 32pp.,
1/6; Simple Transmmtting Equipment.
52pp.. 2/3; Microwave Techuique, 68
ph. 2/3; Receivers, 96pp.. 3/9; Valve
Technigue. 104pp.. 3/9; V.H.F. Tech-
nique, 96pp.. 3/9; R.S.G.B. Bulletin,
current issue, 1/6. Five recent issues,
2/6. Prices include postage. RADIO
SOCIETY OF GREAT BRITAIN, 28,
Little Russcll St.. London, W.C.1.

ALIGNMENT PEAKS, Second edl-
tion. 5.000 superheterodyne align-
ment peaking frequehcies, 4/9 post
free. The Practical Radio Engineer,
quarterly publication of the Institute,
sample copy 2/- post free Member-
ship and examination data 1/ post
free. Secretary, LP.R.E. 20, Fair-
field Road. London. N 82

RECEIVERS & COMPONENTS

TRY COMPLETE SETS with § valves.
not guaranteed 16/-. Yaxley 2-way
Switches, 1/8. 50 new, 50 used Re-
sistors. 4 to 5w.; our selection, 6/6.
Unselected Nuts and Bolts. 1/9 lb.
50 Wire-end Electrolvtic Condensers
Asstd., including 2 and 4 mfd. 350.
500v.; knock-out price, 10/6. 8 mifd.
600v. Cans, damaged. 1/3. All post
paid. Indicators, 6a. complete in
maker's crate, IR AUTOREX
Mcx)dIORs' New Whittington, Chester-
fie

EVERYTHING for Radio construc-
tors. Condensers, Coils, Vaives. Resis-
tors, etc. Send stamp for list.
SMITH, 98. West End Road., More-
cambe. Quick service.

WILTON RADIO presents the * Wil
ton "’ D.X.5 Battery T.R.F. short-
wave chassis receiver witih Eddystone
siow-motion dial. For constructors,
16 gauge Al Panels, 16in. x 12in,
12in. x 9in.. 12in. x 6in.. 13in. x 10in.,
10in. x 9in. Send s.a.e. WILTON
RADIO, Giants Grave Road. Neath.

SMALL CHOKE, 200 ohms, 50ma, 1/6.

Intervalve Trans., 2/6. A R Spkr.
Trans., 2/6. Midget Cumk)onents‘
List 24d. CARTER’'S, 67. Bell Lane,

Marston -Green, Birningham.

AF UNITS TYPE 24, and 24 mod. 27
at 12/6 ea., plus 1/3 carr.. R1124,
with 6 universal valves. OK for TV
sound, 21/- ea.  We have large stocks

of ex. Gov. Radio, Electrical and
Optical goods. S.A.E. will bring you
complete lists. H. ENGLISH, Ray-

leigh Rd.. Hutton, Brentwood. Essex.

12 VOLT VIBRATOR Packs with
OZ4A valve, smoothing, etc., 15/6.
Miniature M.C. Speakers, 1iin. cone,
3/9. Battery Amplifier Chassis, con-
taining mike, intervalve. and output
transformers, valve holders, DP. DT.
telephone-type switch, resistances, con-
densers, etc., sold for parts only, 4/-,
all ex-Government. Post free 10 page
list 6d. SALLIS, 93, North Road.
Brighton, Sussex.

RATES: 4/~ per line or part
ther , average five words (o line,
minimum 2 lines. Box No. 6d. extra.
Advertisements must be  prepaid
and addressed to Advertisement
Manager, * Practical  Wireless,”
Jower Jlouse, Sovuthampton St
strand, London, W.C.2,

SOUTHERN RAD!0Q’S Wireless Bar-
gains.—Walkie-Talkie (Transmitter
Receiver' type 38, Mark 11, complete
with 5 wvalves. throat microplione.
headphones and aerial. 7 mc/s
amateur band suitable for field use.
powerful superhet receiver. modu-
lated transmitter., guaranteed ready
for the air, less batteries, £3/10/-.
R.3515 ‘Television Units. complete
with 21 valves, 6 stage 1% me/s LF.
strip. ideal for T.V. conversion,
brand new in original wooden Ctases,
£3/10/-. R.1355 Recceivers, brand
new. as specified in Inexpensive
Television, £3!5/-. Receivers, B.C.
454 (49-100 metres), B.C. 455 (39-49
metrest, brand new, complete with
6 valves, black crackle finish,
£3/18/- Command Receivers, type
CCT-461-04 (1.5 me’s to 3 mc s,
complete with 6 valves, 28 volts
Dynamotor. brand new, black crackle
finish, #£4. Lufbra Hole Cutters,
adjustable from #in. to 3iin. for use

on wood, metal, plastic, etc., 5/9;
Lufbra Fly Cutters, 14/6. Lionel
 Bug' Keys. genuine U.S.A. auto-

matic Morse key, type J-36. few only,
£3/7/6 Throat Microplhiones, mag-
netic type, complete with long lead
and plug, 4;6, Control Cables for

Command receivers, B.C.453/1/5.
14ft.. with adaptors, 9'6. Radig
Compass Indicators, withi _internal

Salsyn motor, type T-82a, Zin. dial,
13/6: 5in. dial, 15/6, Hand Genera-
tors, 6 volts at 5 amps, with crank.
21/-,  Speakers, Celestion 2%in., P.M.
moving coil, 3 to 5 ohms, 17/6,
Meters, D.C.. moving coil. 2in., brand
new, 0-2 ma. 0-5 ma, 0-30 ma., 0-20
volts, 9/6 eaclh. Plastic Transparent
Map Cases, l4in, by 10{in., ideal for

maps, charts, display, photographs,
ete., . Star _Identifiers, with
hydrographic office modifications

A-N, type 1, complete in case, 5/6.
Condensers, 100 assorted tubular and
mica, all useful sizes up to 2 mid,
15/- per 100. Westectors, tvpe WX6.
and W112, 1/- each, 11/. doz. Full
list of radio publications. 2id.
SOUTHERN RADIO SUPPLY. LTD.,
11, Little Newport St., London, W.C.2,
{Gerrard 6653.)

CONDENSERS, 32/32 mifd., 330vw.
tub., 2/6; .1-2.5kV. 2/6; .01-4kV. 1/3.
Perin. Mag Dynamotors, 24v, to 250v.,
60 ma. and 6v/3a, 5/6; 12v. input,
7/6; smoothed, R3084 tvpe Chassis
with Tx section. 20/-; TV 6049 pre-
with 2xEF50, 17/6; §
0 . 154, each 9/-; VU111,
VU120, 2X2, CV6, 7193, EA50, EB34.
12H6, 954. 9004 8006, VRE6. VRGES,
VR65A, each 3/6, Lists available iid,
s.a.e. Post paid over 10’-. W, A,
BENSON, 208, Ratlibone Rd.. Livér-
pool, 13.

DECCA Three-speed Elec. Gram.
Motors with turntable, £7:3/9, post
2/6. Decca Lightweight Pickups with
2 push-in_ high-fidelity Acos crystal
heads with pérmanent sapphires for
Standard and L.P.. 84/6, post

Ex-Collaro Standard Microgram Cases
with uncut motor board. §0'-. G.P
20 Pick-up Heads, standard or L.P,
43/4, post 1/-, Send 2id. now for
new list of these and other bargains,
including Full Constructional Man-
uals how to build wireless sets, ampli-

fiers, tuners., bass reflex cabinets.
ete.. for half normal cost. NORTH-
ERN RADIO SERVICES. 16, Kings

College Road, London, N.W.3, (Prim-

rose 8314,

www americanradiohistorv com

MAKE THESE Receivers—complete
with Cabinet and Valves : TRF 2WB,
£E/10/-; MSS S'het.. £6 ; LMS S'het,
£6/5/-. Concise Books oI Iinstruc-
tions. 1/6 each. Thousands of Com-
ponents available—TRF Coils, 5/3 pr.:
01 x 1.060v Tub, 3/6 dz.; .1 x 350V
Tub, 2/9 dz.; Dial Drum, 2zin., 6d.;
Microphones, 1/6; Sleeving, 1, 1} 2 or
3 m/m, 1/- dz. .vds.. ex-RAF 40:}
Traus., 6d.; etc., ete. 3d. stamp for
latest list. SUSSEX ELECTRONICSE,
LTD.. Princes St.. Brighton.

1,000-mile range.
modern detector circuit. needs no
batterics or mains. plans and text
2/6. For Ulira-Midget Set, 2/-. List
14d. ALEXTONE. Hillworth, Longdon,

Clos. .

RADIO SUPPLY CO., 31, Hanover
st., Park Lane, Leeds. All goods
guaranteed. Ex-Goy. Valves (new), D1
1/3, 954, 956 2/9, EA50 2/6, 9D2, SP4
(MS/PEN), VU133 3/9, EF36. KT2
6C1 4/9, 12a6Met 5/9. KT2 4/1%,
6J5GT 5/3, 6C6. 6D6. 6B8Met 6/6, 42,
57, 67 T/11, 6K1G: 6/11, 6JTMet 7/6,
KT66 8/9. Volume Controls less SW.
long spindle., 100K. 200K, 1/3. P.AL
Speakers, new, boxed, 2-3 ohm, 5in.
14/9, 6in. 15/6, 8in. 17/6.
Trans., 230v input, 320v 60ma, 6,3v 3a
output 7/6. Ex-Gov. Unit with 4
EF50, 2 EF39. 1 EBC33. 1 EL32, and
many uscful components (valves do
not carry our usual guaranteel, 37/6

ALL-WAVER,

plus 2/6 carr. R1124 Units, less
valves, 11/9, carr. 2/- Ex-Gov.
Smoothing Chokes, 100ma 10h 100

ohms Trop.. 4/3. 8 mfd 500v Can Elec-
trolvtics, 1/8 ea, C.W.O, or C.0.D.
over £1. Post_1/2 extra under &£32.
Full list” 4d. RADIO SUPPLY CO.
34, Hanover St. Park Lane, Leeds.

TRANSMITTER - RECEIVERS, €X-
R.AF. T.R9s 9-valve Battery Sets,
not guaranteed owing to storagz
corrosion effects, but all valves
checked. Complete with transit case.
P.O, for 25/- to ** ELECTROMART,"’
14. Broad Pavement, Chesterfleld,
Derbyshire.

MIDDLESBROUGH.—Denco and View-
master TV Kits, C.R. Tubes. Coil
Packs, Valves, etc.: send for free lists
to PALMERS. 114, Waterloo Road.
(Phone : 2996.)

HANNEY OF BATH offers: Eddystone
740 Receiver . . . we always have a
reasonable number of these on order.
get into touch with us _about
deliverv. At the time of going to
press we have two for immediate
delivery . . . current price £35/10/-.
W.B. Stentorian Speakers (which are
in very short supply). We have good
stocks of the following. all 2-3 ohm
Speech Coil: 24in. 17/3, 5in. 17/6 (old
price), €in. and Tin. 23/6, Bin. 24/-
(old ~pricel, 9in. 33/-, 10in. 41/9.
Also a few 10in. Whafedale Golden
at the pre-increase price of £4 (2-3
ohm coit only). ACOS GP20 Pick-
ups. £3/11/5, inc. tax.: LP Heads for
same, £2/3/4, Summer All-dry Port-
able: Coil 5/-, .0005 Variables 4/6, 3-1
Audio Trans. 7/6, Midget OP Trans.
4/6, 1list available, Wearite “P”
Coils, 3/- each: Denco »C" type
TRE Coils, 6/6 pair: Atkins Coils, 3/6
each: 465 Kec. IF's, 12/- pr. Huge
stocks of 1% Silver Mica Condensers
of the finest quality, 1/3 each; 30,000
Erie 4-watt Resistors in stock (please

note revised price of 8d, eachy.
Televisors: We have most compon-
ents in _stock

for the followinz
designs—P.W.. © . W.W.
Viewmaster. Send 3d. stamp for lists
which centain information on almost
evervthing you require. We supply
quality components only and do not
stock Government surplus, L. F.
HANNEY. 717. Lower Bristol Rd..
Bath. (Tel.: 381L.) .

Malins

PPN
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PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

SYNCHRONOUS MOTORS, 200-250v.
A.C., 50 cycles, clock type, 12/6 each,
1/- postage: suitable for model
engineers, UNIVERSAL ELECTRICAL,
217a, City Rd., London, E.C.1.

FLEX, super quality. Acro intercom
leads eontaining 4 lengths, approx.
24tt. 2 screened, 2/- cach, 5 for 10/-,
post free. L.T.S., LTD., ° Bromy-
hurst,” Barton Rd., Urmston.

ELECTRONIC ORGAN Construction

Data. Component values. practical
layout. ¢te. Further details C & S
10a, Duke S£t., Darlington.

OUTSTANDING, owners compleie kit

mel. 3in. C.R.T. P.W. 1945-49, W.W.
1942-49, 1944-47. lot  56/-.
WILKINSO 154, Eccicshall Rd.,
Stafford.

ROTARY-BEAM Antenna Indication.
Magslip¥ransmitters, from 10/- (listed

£16).  Stamp for circuits and full
details. ENGINEERING FACILITIES,
LTD , Rea S, Birmingham, 3.

WALNUT RADIOGRAM CABINETS;
sample designs: few ounly; stamp de-
tails. SHAW. €9, Fairlop Rd., E.ll.
CABINETS.——Why buy one when you
can make a first-class veneered or
nardwoud cabinet yourself at a frae-
tion eof e cosl? We supply detaled

drawings and instruciions of easily
constructed,  well-designed  cabinets.
send for sllusirated eatalogue (o

CHAFFEY-CONSOLE, 6, Sefton Rd..
Petts Wood, Kent,

WALNUT Racdiogram Cabinets. stamp
detalls.  E. WISKER. 501,-Hule End
Road, Highams Park, .

SERVICE SHEETS for hirc, Reason-
able terms. S.ALE. for particulars to
W. J. HERBFRT, 118, Gelli Rd.. Gelli
Pentre, Rhondda, Glam.

LRYSTALS, Acrials. P'huttons, .23/
450, .1/800. 001, .01-1kv. 3d.; SW
Coils. 50 12. Pye peos, 6d4.; Mikes.
1355 IFT, 64 150, 1/-; Reet. Units.
Mike Traus.. VCR97 Holders. * 1/6;
8:450, 7193, 1 8; 40 50. 9d.; 954, 2/6;
2B6. 2A6, Phones, 3/6.  SAE lists.
ANNAKIN, 25, Ashficld Pilace, Otley,
Yorks.

EX-STOCK !'! Amplion Multirange
Testmeter, £4,7/6; Goodmans Audiom
60, £8/12:6; 2p6w Yax.sw, 2/3 ca.:
Waxed Tubular Conds. .5 mfd.-.01
mid., 350-1.000v wkg., 2/9 doz.. 3 doz.
6/9; Mica .002 mifd 5Kv wkg, 2/- cu.
ANGLIN, 106, Cleethorpe Rd.,
Grimsby.

__TAPE RECORDINGS, ETC.
MAGNETIC SOUND Recording Wire.

stainless steel, temporary wooden
spools. approx. 1 .hours' running

tune: at 2{t. per sec.; 14/- per spool. |

A. SMART,
owen, worces.

MAGNETIC RECORDING.—Stainless.

10. Grange Rd., Hales

Steel  Wire,  .0036in. diam.; 8oz,
spools;. 14,000ft.: playing time, 2.
nours;. 15/-, post free.” H., WILSON,
;}7.1dBerwood farm Rd.. Sutton Coid-
ield.

TAPE RECORDING. Complete Line.
A-Tone Recordmg Panels, speeds 7}
and 15in. per sec.. or 3% and 7in.

per sec., £20. The Line-A-Tone Re-
cording Unit, in attractive walnut
cabinet, complete with.tape, micro-

phone, ctc., £68. Recording Heads,
Oseillator Coils, and all aocessories.
Send for price list, MORECAMBE
SOUND SERVICE. Sealand Works,

HIGH GRADE V/controls. 50K and
¥ meg semi-midget, 1/spindle, 1/sw,
2/9; 1, 1 and 2 meg. l/spindle, w/sw,
4/6; Condenscrs, 8/450. 2/9; 16/450,
3/6; 8 x 16/450, 3/9; 16/16/450, 4/3.
All fresh stock. 3iin. Spkrs.. 12/6;
O/trans, Pentode, 3/6; heavy duty,
tapped. 5;9; (-500 Microampmeters,
7/6; Crystal Diodes, wire-ends, 3/6;
complete X/tal kit. with phone. 13/6.
Special clearance of useful oddments,
5/- parcel. RAEMOS (mail order).
52, Pendlestone Rd., Walthamstow,
E.17.

RAYTHEON or Western Electric 7254
Valves with proprietary transformer,
removed from brand new cquip., 85/-
cach unit, p. and p. 3/6. Same unit
in original alum. chassis, 95/-, carr.
PASE. train. 5 6. 4E27 Valves, 36/-
cach. post free, Vsh, 1/6. List (2id,
stampt will bring hundreds of items,
inecluding IFFs (005 twin gang Con-
densers, Close Tolerance Resistances
and Condensers, ete. C.W.0. RADIO
SERVICES. St. Elizabeth's, Lr. Bul-
linghham, Hereford.

REPAIRS AND REWINDS

383
.CAR-RADI0, 5-valve superhet; long
wave only. medium wave easily

added: 6-volt input, size 5 x 4 x 4in.,
complete with vibrator pack and
speaker, £5. COOK, 136, Basildene
Rd.. Hounslow. Middx. o

SIL. MICA, 20. 50, 100. 200. 230. 1.800.
4.000pf. 3.3 doz. 100pf var.. ball
race cach end. ideal for vio: 2/6, 4
for §,6. KNIGHT, 28a. Glebe Rd.,
Letchworth: Herts. o

BARGAINS.—S.C.R.522, 19 valve

VHF, £8; T.1154. £5; SBA/466 IF
strip, £2; R.1155 AE. Llested. £8.
C.wW.0o PP 10/-, MILNES. 52,

Rushton Hts. nr. Blandford, Dorset.
RADIO EQUIPMENT; all types. con-
structed to your own specitications:
Kits built. Receivers aligned. ete.
Wwrite [or quotation. Box 204.

COMPLETE COURSE Morse Code on
records. New. Fnquire. Box 203.

A CAR RADtO for £7/10/-, Inst. 3 a.
drgs. 26 post. 10, Stamshaw Rd.
Portsmouth. X

ELECTRICAL TEST METERS, all
makes single or multi-range repaired
and standardised. THE ELEGTRICAL
INSTRUMENT REPAIR SERVICE.
328, Kilburn Lane. London. W.9.
(I'cl. : Lad. 41€8.)

LOUDSPEAiKiERS repnircn; pmmptl_v‘.
MODEL 1 OUDSPEAKER SERVICE,
34a  Billingdon Road. Oxford.

YVACUUM CLEANERS and Gram.
Motors. repairs our speciality. Arma-
ture rewinds, new bearines and com-

mutators fitted, also transformers
rewound, speakers reparred.  Com-
pouilive  prices. Trade enquiries

itvited, 2 to 53 days c.o.4. service.
Send s.a.e. for price lists to: AD.S.
Co. (V.EM. Dept.d, 261-3. Lichtield
Rd, Aston, Birminghani 6. Est. 1935.

FIRST-CLASS
RADIO COURSES . .

GET A CERTIFICATE!

QUALIFY AT HOME—!N SPARE
ME

After brief, intensely interesting study
—undertaken at home in your spare
time—YOUW can secure your pro-
fessional qualification. Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how !

- —— FREE _GUIDE ———
The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success-compelling qualifications as
A.M.Brit.L.R.E., City and Guilds
Final . Radio, P.M.G. Radio
Amateurs, Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.),
A.M.I.P.E., A.M.l.Mech.E.,
Draughtsmanship (all branches),
-etc., together with particulars of
-our remarkable Guarancee of

SUCCESS OR NO FEE i

Write now for your copy of this

invaluable publication. it mcy well

prove to be the turning point in your I
career.

FOUNDED 1885—OVER |
=——-= 150,000 SUCCESSES ——~'
NATIONAL INSTITUTE OF

’ ENGINEERING

{Dept. 461), 148, HOLBORN,
LONDON, E.C.|

Cross Cop, Maorecambe,

‘Education.

SITUATIONS VAGANT

APPOINTMENTS IN . CIVIL AVIA-
TI0ON.,—Radio Mcchanics are required
at Ministry of Civil Aviation aero-
dromes and radio stations in varions
parts of the United Kingdom. If
vou lve had practical experience in
the maintenance of radio or radar
cquipment, call, write or telepbone
to MINISTRY QF CIVIL AVIATION.
Room 310A. 19 29, Woburm  Place.
London. W.C.1 itelephone: Tefminus
3366, extension 41551, or call at any
Ministry of Civil Aviation acrodrome
for particulars.

EDUGCATIONAL
SEE THE WORLD 600 Radio Oflicers
required.  Send 2d. stam)p lor Pro-
spectus to Britain's leading college.
We train most in shortest penrnod, at .
lowest cost. WIRELESS COLLEGIL,

Colwyn Bay. L R

A.M.1.Mech.E,,

A.M.Brit.IL.R.E.,
and Guilds, etc.. on " No Pass—No
Fee " terms. Over 95% successes.
For details of exams. and courses in
all branches of engineering, building,
etc., write for 176-page hundbook—
Free. B.ILE.T. (Dept. 242B), 17, Strat-
ford Place., London, W.1.

Citv

MERCHANT NAVY and Air Radio.
Here 1s an opportunity to train as
Radio Odicer.  The big liners are
open Lo you., but you must quahity
for the P.M.G. Certificate. Day,
Evening and " Radiocerts ™ postal
COUTSES, S.AE, Prospectus  from
Director, THI WIRELESS SCHOOL,
21, Manor Gardens, . Holloway,
London, N.7. (Estd. 30 yrs.) (Phone’
ARC 3694.) . .

THE INSTITUTE of Practical Radio
Engincers have available Home Study
Courses  covering elementary, theo-
retical, mathematieal. practical and
laboratory tuition in radio and te'e-
vision engineering; the text is suit-
able coaching matter for -LP.R.E.,
Sefvice, entry and progressive exans.
Tuitionary fees at pre-war rates are
moderate. The Syllabus of Instruce
tional Text may be obtained, post
free, from the SECRETARY, Fairfieid
Road. Crouch End. N.8.

WIRELESS.—Postal Course in theory
lor Amateur Transmitting - Licence.
complete with text-book at moderate
fee ; also_instruction at school for
P.M.G.'s Certificates to become Radio
Officers in Merchant Navy at good :
salarics. Recognised by Ministry of
Apply. B.ST., LTD., 179,
Road, London, S.w.9.%

Clapham
1906.)

{Estd.
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SECTIONAL
STEEE MASTS

Ex-Government Surplus  Steel
Tubinz, made into Sectional
Masts. ldeal for Television,
Radio, Flag Staffs. etc. Each
Section approx, 2in. dia. and
5ft. 6in. long.
111t. Mast (2 scctions), 12/6d.

(Carr. 2/6d.)

22ft. Mast (4 sections), 22/6d.
(Carr. 3,6d.)

AT THESE PRICES THEY
CANNOT LAST LONG.

Send S.A.E. for our latest
Clearance List of Radio and
other Equipment.

WALTON'S  WIRELESS
STORES,

203, STAVELEY ROAD,
WOLVERHAMPTON

T. & C.

YGU
eai become
a first=class

RADBI}
ENGIEREER

We arc specialists in Home-
studv Tuition in Radio,
Television and Mathematics.
Post coupoa now for frez
bookiet and lcarn how you
can qualify for well-paid
employment or profitable
sparc-time work.

To : R. Heath Bradley, T.C.R.C,,

$0, Harland Road,
€outhbourne, Bournemouth.

NAME..
ADDRESS.......... .

RADIO COLLEGE

«-+-Post in unsealed envelope, 1'd. postage.-:: |

PRACTICAL WIRELESS

7 August, 1951

BUILD

THiIS RADIO &

Build radlos a completely new and
easy way Our range of aluminium
chassis are completely prefabeicated
for ALL compouents. These—and onr
unigue Constraction Shnests and
ALIGNED AND SEALED Tuning Units
—enable ANYONE. whether novice or
expert. to balld a variety of domestic
roceivers. feeder units and quality
amplitiers with the sure knowledse that
faiture Is impuisiLie !

Full details of this 5 valve Superbet,
and many other sets (including clrcuits
and parts) l;n“t)he NEW EDITION of our

famous ME CONSTRUCTOR'S
HANDBOOK, " which has been
acciaimed the world over.  From the

vast quantities sotd. also from letters
in our files. there Is no doubt this book
satisfic RVERYBODY interested in
radio. If by ¢hance, you haven't had a
copy you roully are missing to-day’s best
valuz ! b( nd to us NOW for the latest
izsue. price 2 - (Worth very many
time ths purciv introductors pllLe)

RODING LABORATORIES
(OF ILFORD)

i

MAIL ONLY to:—Dept. PW.A,
694, LEA BRIDGZ ROAD, E.I0.
— — !
1R7. 0-: 6V6. 96 3516, 108 6K8.
12 1T4, 0-: Uie, 9- 126 :
6.!6‘126:1%49-""39-' 116
Y63.86 : 135.9-: C\V6,286 6&\[6 116
ete.. et .
v. Con. b, w._sw.. 38 : Conds, 8 130
26 : 1645, 232519, ete. ; 6y lia
fitr. Trans.. 69 : 100 Kcs Xtal RCA. 12 6
M cory Solder, 6. 26reel : 6vandI2v
ib.. 76 : Co Hi-Q MW Ae. and Osc..
16 ea. Post 6d. Lisi 2id.

C.\llen 2 Paws

| chmatour 5hovt Wave Kadw ox:Beginness
T Kits fiow 254

M Linilr FRom MAKERS.

/ * JOHNSONS e

6 FRIAR'ST.
oq“”*, WORCESTEK

TRS, 71 Meadvale Rd., E. Croydon

THO 16355

WIND YOUR OWN

i. F. Transformers. Chokes. Coils on a

KAYNITE s
Standard 50 - De Luxe 84 -

Send stamp’ or details t2

RICHARD SHEARGOLD & CO.
SUNBURY - on - THAMES

SAVE Peumﬂm' i

H

e
GERMANIUM l
CRYSTAL DIODES

LATEST, SMALLEST
SUPREM‘ CRYSTAL DETECTOR.
tiidget Size, S5/léin. x_3Héin.
Wirz Ends for Easy Fixing.
4i% each, postage 2id.
Wiring instrustions for a cheap, simple |
but kigh quality Crystal Set included.
Technieal Details and Selected Types
available.

SILICON CRYSTAL VALVE |
3/8 each, postage 24d.
Fixiny Brackets 3d. Extra

COPPER INSTRUMENT WIRE
ENAMELLED. TINNED. LITZ
COTTON AND SiILK COVERED.
Most gauges awaitable,

B.A. SCREWS. NUTS, WASHERS.
soldering tags, cvelets and rivets. |
EBONITE AND BAKELITE PANELS |

| TUFNOL ROD. PAXOLIN TYPE COIL

FORMERS AND TUBES.
ALL DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LISTS.

CRYSTAL SET |
INCORPORATING THE SILICON
CRYSTAL VALVE
Adiustable Iron Cored Coil.
RECEPTION GUARANTEED

Polished wood catinet, 151-, post 94.
A REAL CRYSTAL SET, NCT A TOY.

POST RAD:O SUPPLIES
33 Bourne Gardens, Lt:tadon, E4

~THE MODERN BOOK C0.

Manetic Recopding, by S, J. Bezun.

£25s. Postage 8d
The Radio Amateur's  Handboal,
by A.R.R.L. 22~. 6d. Postage 10d.

1 rln('mlo». of Television Reveption,
by A, W. Keen. 30+ Postage 10d.
The W 1l|| nson Amplifer~Reprints
front  Wircless Workt,” 3= 6d

Postage 2d.
Practical Wireless
by F. J. Camm. 21~
Tl |f‘\l\lﬂn Receiying
. T. Cockinz. 18-
Faeryman's Wiceless Rook,

ncyelopacdia,
Postage 90d.
Eouipmeat,
Postage 9d.
by F. J.

Camm. B8~ 6d. Posinge 8d.
Fime Bases. by O, 8. Puckle. 80s.
Postage 9d.

Radio Cirenits, by W. E. Miiler. 3=&.
Postage 4d.

Radiv  Servicing | X uuhmu nl, by
J. G. Lewis. 25~ Postage 0d.

ilec n|l( Mu-ical  Ingtruments,

by . Lewer. 3= 6d. Postage 2d.

lt‘ulm ln~| 1iations. by W, E. Pannett.
Postage 10d.

.
Wirrless Serviciog Manual, by W T
Co-kinz. 12-. 6d. Postaze 5d
Pdisvwan  Mazda  Vatves, 1949-50.
2~. Postaze 3d.
(L Valve and Service
Reference  Manual. 55 Postage

4d.
we have the finest selection of British

and American radio books In the
Country. Complete lists on applica-
tion

19-23 PRAED STREET
{(Dept. P. 8)
LONDON W.1.
PADdinzton 4185.
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PRACTICAL WIRELESS

Practical Wireless

BLUEPRINT

PRACTICAL WIRELESS

No. of
Blueprint

CRYSTAL SETS

Blucprints, 1s. each.

1937 Crystal Receiver PW71*
The * Junior” Crystal
Set PW94*

STRAIGHT SETS
Battery Operated

One-Valve : Blueprints, 2s. each.
The *“ Pyramid™ One-

valver (HF Pen) PW93*
Two-valve : Blueprints, 2s.
The Signet Two (D &

LF) .. Pw76*

Three-valve : Blueprints, 2s. cach.
Summit Three (HF Pen,

D, Pen) PwW3i7*
The ‘ Rapide* Straight
3 (D, 2 LF (RC &
Trans)) . PW82*
F. J. Camm’s Spmc
Threec (HF, Pen, D,
Tct) e .. Pwsgi*
* Four-valve ; Bluacprints, 2s. each.
Fury Four Super (SG,
SG, D, Pen) . PW34C*

Mains Operated
Two-valve : Blueprints, 2s. cach.
Selectone A.C. Rudio-

gram Two (D, Pow) PwWI19*

Three-valve : Bluceprints, 2s. each.

Double - Diode - Triode
Three (HF Pen, DDT,
Pen) .

Four-valve :  Blueprints,
A.C. Fury Four (8G, SG,

Pw23*

2s. each.

D, Pen) PW2G*
A.C. Hall-Mark (HF
Pen, D, Push-Full) PWwis®
SUPERHETS
E:‘.u/ttery Seis ¢+ Blucpriats, 2s. cach.
¥F. 1. Camm’s 2-valve
Superhet PW52*

SERVICE

No. of
Blueprint

SHORT-WAVE SETS
Battery Operated

QOne-valve : Blueprint, 2s,

Simple S.W. One-valver

-

PW§g8*
Two-valve : Blueprints, 2s, cach.
Midget Short-wave Two

(D, Pen) . DPWIBA*
Three-valve : Blucprints, 2s. each.
Experimenter’s Short-

wave Three (SG, D,

Pow) . PW30A*
The Prefect 3 (D, 2 LF

(RC and Trans)) PWG3*
The Band-spread S.W.

Three (HF Pen, D

(Pen), Pen) .. .. Pwes*

PORTABLES

Four-valve : Blueprint, 2s.
“Imp” Portable 4 (D,

LF, LF, Pen) PW86*

MISCELLANEOUS

I lueprint, 2s.
S.W. Converter-Adapter
(1 valve) . PW48A*

AMATEUR WIRELESS AND
WIRELESS MAGAZINE

STRAIGHT SETS
Battery Operated

One-valve : Blueprint, 2s.
B.B.C. Special OCne-

valver .. AW3B7
Two-valve 5 Elueprints, 2s. cach.
A modern Two-valver .. WR406*

~ Mains QOperated
Two-valve : Rlueprints, 2s. each.
Consoelectric Two (D,

Pen), A.C. AV403

{

SPECIAL NOTICE

THES': blueprlnts are drawn full

ssues containing
descnpnons o[ these sets are now out
of print. but an asterisk beside the
blueprint number denutes that con
structiopal details are available, [ree
with the blueprint.

The index letters which precede the
Blueprint Number indicate the per-
iodical in which the description appears :
Thus P.W, refers to PRACTICAL
WIRELESS, A.W. to Amutour Wireless
W.M. to Wireless Magazine

Send (preferably) a postal order to
cover the cost of the Blueprint
(stamps over b&d. unacceptable) to
PRACTICAL WIRELESS Blueprint
Dept., George Newnes, Ltd., Tower
w)gsze Scuthampton Street. Strand,

No. i
Bluepring

SHORT-WAVE SETS
Battery Operated

One-valve : Blueprints, 2s. each.
S.W.  One-valver for
America AW429*

Two-valve : Blueprints, 2s. each.
Ultra-short Battcry Two
(SG, det Pen).. . WM402*

Four-valve : Blueprints, 3s. each.

A.W. Short-Wave World-
beater (HF Pen, D, RC,

Trans) AW436*
Standard Four-valver

Short-waver (SG, D,

LF, P).. . WM383»

Mains Operated
Four-valve : Blueprints, 3s.
Standard Four-valve A,C.

Short-waver (SG, D,
RC, Trans) .. . WM39I*

MISCELLANEOUS

Eninusiast’s Power Am-
plifier (10 Watts) (3/-) WMa387*

Listener’s, S-watt A.C.
Amplifier (3/-) . WM3o2»
Harris Electrogram

battery ampiifier (2/-) Wh12594
D¢ Luxe Concert A.C.
Electrogrant~(2/-) . WRI403*

" S COUPPON |

b This coupon is available until Aug.
6th, 1251, and rmust accompany all g
Practical Hints.

PRACTICAL WIRELESS, AUSG,, 1951

ot M et

Lrent, Strand, Loadon, W.C.2. and

Puiliched on the Tih o( e,ch rrm*n oy CEORGL N'“‘W\'P@ LIMYITED, Tower Houge, Scuthamytc:
%umed in Eng and b b

CON &
che vear :

=,

SPEAIGHT & SONR, LTD.
GOTCH (“i/ﬂ‘a) L”“') South Africs
Inland and Abroad 135, 6. (Canada 135).

Exmoor Sireet, London, W.10, Sole /*-gmb foe Anstrehia and New Zealand

‘,ENTRAL MEWE SAGENCY, 1.TD. Suhscription rate Including nestage, for

Regirtered ot the Gcneral Post Office for the Canadian Magarzine Post.
Id

y —

- ey . . . — —aal
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1RCRIVER TYPE 25. ,Uu Teceiver | Ih(l (\l"m.\ !’!’. \‘\D NFEW LD
portion of tht TR 11% s 4387 Y ANT - “origInal. DUREs.
Ngts hed wadoes an ideal o..~ dioran all- £| 1118l 'm pf_“ hm\ed‘ 816, U!lbo:hed i
wave peextivet, as per Pra.toul wireless, Bitish Types. 64

; Avgust, 1947,  issue. (‘umplete with

valves type EFd6 (2), EFS (2), EK32 and

fac-
kol 2 BRspand LF. TR, ANSFORMERS. | Mam]&( fac.

| turers’ surpiuz.  Iron«Core:
| 8ize 4in. x 1in. x 14N, Pex pulr. 8 (i
| whilst they Iast.

| TNDICATOR TYPH 8, These unic
are brand new. in kecellent conditivg
tand are all fitied wivh a VO™ CI'T a
the tube, whii 1muny constrlcto e

~ary conversion data for home use. 35:-
rew rondition, Chassis only 8:6.
PLESSEY, 3in, P M. Spenker with

I miniatnre O'Trans,, 176. W.B. 2iin.
P24, 3 ohms, Litrans., 15 - i
i3.3515 LF. StR l!‘. A complate 1, '
Uniz comprising SPGl LF. Stag

i Ly iy ¥ LTS TN
vlied 0 156 M 5. | BASD 1I6de datecsor SR e ‘;’,,‘,"’j. /}.-?:I“ ,,.L‘ iy
and 1 EF3% or EF39 optput -or_vidco host ot p:w.miometm.- and H.Y

stago, dA fcyg modllpoauont onérg u;g
reaitifed to adapt This unic 7k aclosed it 5 metal ba\)e X8} & i
ive pictures of eXtreme v good qitaliey. £
Price, complete with yulves and fool- rice only. £3°19:6, poisc pald:

Prool_modaiication tngcrugtions 18 45+, °

y P J
Phus :El-x_?arr!u}xﬂ and padking. Limited | HAHRUW HDAB lo"ﬂﬂ“ w 2 !'!“fgrl\gg:;d{:r:‘ "E‘;e‘é \lg:mm“{:'; 3
HLERIT RN O Smootlad. outout 1.6v, L.T: and v, Ak =

| gensees, e, 1 mplere - w1

k BCPL LIk, TUBLS. Brand New aud 1 m.a, Comulete in kréw i

f Boxed. 25 - earriaze paid. x PADd-;ngton ]008/9 metal B, Size 8 H137 x 11, 50- Gty .|||
517 RECEIVERS.  Absclutel trand g

! ﬂdA' in sealed manufacturst packing 3 04(" e “CO}J' ig&g%&k{"‘l:.}\ﬂlg‘g:’_ :
Casus, lncorggrntm‘! ‘-'.‘ aiyes type metal -creen #Cryeral.-Unicand vaiies I
£TH, 2 k ,I'v: BBCH. 5 of 1B VRR (SPop) 2\R.~s (EBM), 2V R il
e mﬁ?";ggtgﬂtp M ote i S NG 33 - WALKILTALKIE ((LEANS R (BAS ecci el Lwo, derks Chnsols, | TH

» IVE A [
only. plus 18- packing end carriage. fu;l:i%lboicg?dm fe JIUE Uhroat Mika ) Bbance, . % 1340, x 11iin. My

e4.01 ial rods In canvas bag, Frea, | condition. 6" each.. Blus 76 pocici & i
Whilst thep last ange 7.4:to 8 mos, | All unlt& are new and tested | ang arriag, 6 ] ; P
¥YPLE 25 R, NTP: Brand vew, ¢on- beiore desan('h As supplied to Overscas Police

werted from vew R.F.21, 18:6 (carriage | Forces. £4:19.6.carriage | METALG RECTIFIERS, &7T.0. = /f'
and pucking. 15 RECKIYER 11355 as specified lor * {nexpensive | Wlts 75 m.a.. 6+ G;E.C.. 6 volis ! amp

1 ‘Foigurit can no\-zn.lsqbe sopplied mod!-- Television. “Cam lete with 8 valves VRSS. and | 4/ We“tlnghouse 12 \olt,s 2 amp.

! fied 1o cover R.F.25 irpquenm (for Mide . 3 en. 5010 ATU120, V ., and & copy of '} [nexpensive | 1"‘6 r‘l:'tmoll Type E.H.T., 600 v. 1 m.g

= iands T V"), brand new.at 25 - “TV." ONLY §&- (carnago eto., 7/6). v.lm.6.. 8- 2400V, 2 m/

GEIM ANt lP\\"l ALS comwplote ,RE(‘IJ\ ER TYPE 21. The recetver portion of 15/' Jﬂ). "»(‘0 v.2ma., 78

. g 2 ) D
RIS T 0 ST o A2TE Mo, DO iy \yrv Fassrommiics, ol
“ mf. BT 0005 auid. TWO-GANG crash miger. plve Mne-up 7-ARPI2 (VP23 and | Input 200/50A C.) 6.3 v., 1.6 amn,
NG, CONDENSER.  Sizo oplg | ARS8 (HL23DD). °Absolutely ‘braiu new.comnlete | J& amic 6.3 v, é&mb

" i 3, Cc M"'l,vxgu.w neead w)\.h"rc'rc%lg Ul?ry 5/~ col_';,;lete Vibrator pov’*r' Samp.. 15~ 6.4 v. 12 amp, .37.6.
! . mdmﬂ iength 1in. epindle, complets | anit for above, brand new, 17/6 only
! . v\*nmo::mn}g b'(‘\' ke? less trimmers, “ ‘\IAl\ﬂ Tlh-\\'\ (PARMEKO:, S0

- : v " s ’ .5 v, 78

ﬁ“F-L .-“1-‘?'3"' 1 31;}}&‘"5’&15 g  Send stamp for current Component Iuput uon‘so "0- l?rmu\'axgs TYh= 8l

SAEA MR RECT. 6o ® 4 ona ) LASE Probably the wost coriprelen: M% R m i a3 amp v gk . |i
7 SR L 1 sive in the trade. Loy i
- IL
SAFETY FIRST. FUSED TEST PRODS. | V.ILF: RECEVER -UNKIS. ! i
: LASKY’S PRICE 4/11 per pair (one red, one | Contains 8 valves : 4 [ o A oy

black). Post 6d. extra. t1 EL32; 2 EF39; 1| "EBC:: g

(Soiled.Y'S% Pairs, all difierent, Round. and flat  SOllS» condensers, ““"”"fes cie
nosed. long and short, etc. LASKY'S PRICE 9.6, Frequcnc)*;overs 124 Me's. This f
POST FREE. Origiial cost was well over £i. /S o pomaL alr v ML AT, 4]
RECEIVER UNITS TYPE 25. The receiver Dl?ﬂénﬁ!Ol\&’ 103in. x 7{in. \51:. : i
sectionr of the TRI196 equipment. Easily con- | LASKY’S PRICE specially s¢ ey
verted to an all-wave receivef.. 6 Valve superhcl lected, 38/, éarriage S/ extrit]
Valve, ling-up :-=2- FEIF |72 EF39 ;.1 .FK32:' 1 EBC33.  Full’ details soiled: units, 296, carriage S -
C-and cirquits supPtied free with cach recgiver. Slightly. soiled, but unused. lextra,

° FOR TIIE WORKSHOP, PARCEL OF PLIERS. | Also many. uscfuf *0'"00“0"@‘ 7Tl

UASKYES PRICE, 35~ Cutiupe 4 extra e i
b= Y ONG AND MED M WAVE v
i hCQfL 'P.\CI\'S. BUY NOW 4T PRE- MAINS IRANSFOR’MERS AlJ (*0] LS. T.R.E \J.’ﬂ, reactipm il
BUDGET PRICES. rimaries -200-250 volts SO ¢.p.s. Supphed with circuit e
WEYMOUTH, tos .. Aibm and , MBA/3 35005350 v, 80 m/A. - LLASKY'S PRICF, 6,2 per paii. "
short. . Simpie fixing. hn ade with {63 '+: 3 a-; S v. 2 a. Both Post 6d. extra. Wi
3 463 kes LF [ Sfaments tapped at 4 volts AL ) ,—ﬁ
I LASKY'S TRICE 395, Poitipe 186 LI\QKY'S PRICE 206/-, Posi 1. 6 LOUDSPEAKERS., 3l T =
extra. qualnv nioving-coit. L/ S 1
OSMOR TYPE ™ Q™ COIL., PACKS. MBA 4.270-0-220, v. 70" in]A.: [ P.M.LASKY'S PRICE. 126 Man P
Qupplled compleie with Gropit dingrams: ' 6.3 v. 3 a. 5 Xve 2a. Semx~ P M; LASKY'S PRICE, lsm :
Simple stpale holy ficing. $'het for 465  shrouded. |8uF [ P.M.. LASKY'S PRiCE - 3
kels LE. - Thess coe! puchs are’ aligned , LASKY'S PRICE. 16:1i. Post | 14/K. |
Jdnld gested ' 1a ndwgnt  receihvers, 11716 extra. Postage 1/- per spedier setig 4 |
prices  inglude paurchade tax Long,  MBA!S 3904);3‘0 v.. 125 /AL : |
medim, yhort(LMS), 94 with HF. 6.3 v. 4 a.: S+ 2 a Fully iz | NO» SHORTAGY . D3 Rapiond s &
stare, 624, Pang medin and trawler pregnated. YALVES A 348KV'S | OUR il
afad TLMT B, 45 4 Medium, short, | LASKY'S PRICE, 376 . ot HU(‘E‘"'.Tda.a A AT -'mm |
shory (A18ss 4250 1[5 enit | SERVICy -
S - o el
w 370,, HARROW ROAD, P:‘J)Dt?\f(i’i_“_{)i\. b ’
L § 3 h sg Aig ! ﬁ’ LONDON, ¥.o (Opposfe Padditg- Bhospieid ) e !
gt heye CUN "Ju a 42l 7214, Hours ! Mojt. to Satt 230 s, 10 6 pin. Thery 7 day r
Sl T, Souny Ay your agine and address (in blos ok leuen pleas} 4ora copv of oyt ¢ |rremd.s( ap e S T
l ' serpius and &e-Covernmand eqipuint.  The” Llsvv: R'\d«- Buletip.
B it e DL - = + - Ao u-ﬁ.qﬁ;;awr?m—q-i
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