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At the turn
of a switch you

have two speeds, 33'/;0r 78 r.p.m. Tho-Turntable is a full
12" diameter; its main spindle, precision ground and
lapped, runs in phosphor bronze bearings. The syn- -
chronous motor is virtually vibrationless and is suitable -
for playing standard, transcription and microgroove -
recordings. Guaranteed mechanicatly perfect. New
super lightweight pick-up available with the inter-
changeable heads for microgroove and standard

. recordings. ‘

Isseu’’

Manufactured by PRODUCT
AL R.SUGDEN & (!:O. (ENGINEERS) LTD.
WELL GREEN LANE. BRIGHOUSE YORKS. - -

T T

RM

HIGH Q. T.R.F
COILS TYPE 34/5

For medium and long
wavebands, 200/550,
1,00012,000 metres.
The choice of coils decides
the performance of a
T.R.F. Receiver. Users of
. these R.M. Coils acclaim
them as the firest available.
' Try. them yourself.

Send for creuit diogram of Receiver (AC ;
AC,DC; or toticry) incorporating these coils.

TEAM VALLEY, GATESHEAD, 11

M. ELECTRIC LTD.

G2ACC OFFERS YOU mesamun

A GOLD HIXE of information

We befieve in giving service BEFORE and AFTER the
sale.  To help you pick out the best of apparatus we
have produced what we think is the MOST COM- -
PREHENSIVE and UP-TO-DATE radio catalogue of
Amateur requirements.
This new 7th Edition in its yellow and blue cover
with approximately 69 pages illustrated and printed
on fine art paper contains over 2,000 items. Listed are
all the best branded names from the foremost radio
manufacturers including :—
AVO —BELLING & LEE — BRIMAR — COSSOR —
DENCO — EDDYSTONE — EM.I. — G.EC. —
HAMRAD — J.B. — LABGEAR — MAZDA —
MULLARD — MARCONI — Q.C.C. — Q-MAX
— RAYMART — ROTHERMEL — WEARITE —
WODEN —£TC.
Whether you are a "G, S.W.L., .or television
enthusiast you will find that we can supply your
requirements efficiently and promptly.

SEND 9d. NOW FOR THIS WEALTH
OF INFORMATIVE DATA.

Southern Radio & Elechical Sunnlieé

85, FISHERTON STREET, SAUSB'URY, WILTS
e Salisbury 2108

Telephenc :

4
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THREE “RD ™ Hi. H. AMPLIFIERS

Williamson : 12-15 watts (two KT66s as triodes).
An amplifier with superlative performance, too
well known to require further description.
Wiring diagram, circuit, and component List

Price 7s. éd.
Complete kit of parts Price £23 1s. 9d.
Amplifier, wired and tested Price £27 10s. 0d.
Junior : 8-10 watts (two PX4s). Response

20-20,000 cps. within .SDB. Bass and treble tone

controls. Input for lightweight pick-up, mic. and

radio.

Wiring diagram, circuit, and component List,
Price 7s. 6d,

Complete kit of parts Price £16 [7s. 0d.

Amplifier, wired and tested Price £19 10s. 0d.

Baby : 6-8 watts (two EL33s). Features exceptional
performance at low cost. First-grade components
are used throughout, and include Partridge and
Wharfedale transformers. Available in kit form
only.

Complete kit, including wiring diagram, circuit,
drilled chassis, and all valves Price £8 10s, 0d.
Leaflets describing all the above in detail are available.
Your enquiries will receive our immediate attention.

ROGERS DBEVELGPMENTS Co.,

| 106, Heath St., Hampstead, London, N.W.3
HAMpstead 6901.

Ex<-GOVT. VALVES. Note our new reduced valve prices.
The following brand new and guaranteed valves are in stock :
Pen 48, HVR2, 6L6, at 10/-. EF50, EF54, EF55, RL37, VU111,

6SLTGT, 6SCTGT, 6C6, 6V6G or GT, 7C7, 7T4, 757, 7B6. 7C5,
12994, 9D2, . 156D2, EF36, EF39, EBC33. EK32, EL32, 6X5GT.
2X2, 78, 9003, INSGT, 6J5GT, 6C5, all at 6/6 each, Also ILN5GT,
8/6. 807, 7/-. 4D1, 5/-. EAS50, SP6l, EB3# at 3/ each. DI
Diode at 2/6 only. And the midget range of 1.4 v. battery
valves. IT4 and IS5 at 5/- each. IR5 at 7.6. IS4 and 354 at
9/- each. Most of these valves are boxed, Please note for current
popular circuits we also have in stock ID8GT, at 15/3. and
HIVAC XH at 10'8. Both these latter are new and boxed, 1n
addition we have over 10,000 new boxed BVA valves in stock at
current Board of Trade prices. Let us have your enquiries.
RECEIVER TYPE 25. The receiver portion of the T/R 119.
Covers 4.3-6.7 Mc/s.. and makes an ideal basis for an all-wave
receiver, as per ‘' Practical Wireless.” August issue, Complete
with valves types|{EF36(2), EF3%(2), EK32 and EBC33. Supplied
complete with necessary conversion data for home use. Only
22/8. Chassis only, 8/6.

INDICATOR UNIT TYPE 198. Containing VCR 138A 8}in-
tube, 3 VR65. 1 VR34, 1 VR92, 2 high-speed relays, volume
controls and 101 res. and condensers. In new condition,
Suitable for an oscilloscope. 35/-,

METER DISTRIBUTION BOARDS. Comprising 0-300 v,
M.I. Meter, 3iin. A.C./D.C. Input Plug and Socket. 3 Qutput
Sockets, 2 porcelain fuses. Total size, 12in. x 6in. Brand
new and individually boxed. 17/6.

C/R TUBE VCR 139\, 2%in,, guaranteed tested, our price
12/8 each, For callers only. Bases ean be supplied at 2/- each,
PACKARD - BELL MICROPHONE PRE-AMPLIFIER
TYPE K, Complete with valves 6SL7GT, and 28D7, relay,
etc., etc. for 28 volt D,C. Input. In metal box, size 5in. x 4in,
x3iin. Complete with leads, plugs, switch. two 2-way terminal
blocks, and printed instruction and circuit manual. In original
sealed carton, 14/6 only.

MINTIATURE MAINS TRANSFORMER. 250-0-250, 60 m/a..
6v.3a.6v.2a. fully shrouded, well finished, size 3{in. x 3in
% 2}in. Price 21/-.

Send stamp for current Component List. Probably the most
comprehensive in the trade.

5, HARROW ROAD. LONDON, W.2
PADdington 1908/9

— HENRY’S—

EOX.23E

$ 2 be LOW TENSIOR
xl ACCUMULATORS

Jrpdex

for better battery radio reception

ISSUED BY THE CHLORIDE ELECTRICAL
STORAGE COMPANY LIMITED
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Two examples from the great new range of

J enlarian

LOUBSPEAKERS

One of our new range o} Baffie Speakers.
Prices from 39/6 to £11.11.0. All are complete
with volume control and are finished in beauti-
fully polished walnut veneer. All except

the 3916 model incorporate a push-
button for use with the *“ Long Arm '’
remote control. Leaflet gladly
sent on request.

Stentorian chassis, type S12135, a magnificent example of
W/B skiil in design, gives a quality of distortion-free performance
that you n'\_ust hfca; to appreciate. ;;\lcomax magnet gives,.the
enormous flux of 13,500 gauss on a |§” pole. Graduated multi-

fibre cone, designed and made in the same faccory. Light-alioy WHITELEY ELECTRICAL
die cast chassis gives rigidity without resonance or leakage. Hand- RADIO CO. LTD.

ling capacity {5 watts. Price £6.6.0. without transformer. Trans-

former £1.1.0. Send for details of this and other Stentorian chassis. MANSFIELD - NOTTS.

Q E&W | heccsion

NEEdaFRICAR

ESHERG
RURIERES

A dependably accurate instrument for testing and fault Jocation
is indispensable to the amateur who builds or services his own set.
Stocks are now available of these two famous ** Avo > Instruments.
If you have any ditficulty in obtaining one locally, please send us
the name and address of your nearest Radio Dealer.

o Mo ME. Holtuge The UNIVERSAL AVOMINOR
— millivolts —
0—5 volts 0—25 VS @ (as illustrated) is a highly accurate moving-coil instrument,
0—25 ,, 0—100 , conveniently compact, for measuring A.C. and D.C. voliage,
0—100 ,, 0—250 D.C. current, and also resistance ; 22 ranges of rcadings on a
0—250 ,, 0—500 :, 3-inch scale. Total resistance 200,000 ohms.
0—500 ,, Size : 4%ins. x 3lins! x 1}ins. Complete with leads, inter-
Resistance Neit weight : 18 0zs. rl_:anger;_ble pro(‘gs and croco-
D.C. Current 0—-20,000 ohims ] dile clips, and instruction
0—2.5 milliamps 0—100,000 ,, Price: £8 : 10 : 0 book.
0—5 A 0—500,000 .,
0—25 0—2 megohms Tte D.C. AVOMINOR
g:;gg R 8_?0 = is a 2%-inch moving coil meter providing 14 ranges of readings
b — ” of D.C. voltage, current and resistance up to 600 volts, 120
milliamps. and 3 megohms respectively. Total resistance
GUARANTEE: The reglstered 100,000 ohms. ) )
Trade Mark '""Avo’” is in itself a Size : 4&1:1\5} ~ 3gins. x 11lins. Com[_zletc as above
guarantee of high accuracy and superi- Nett weight ;12 ozs. Price: £5:5:0
ority of design and craftsmanship:
Every new AvoMinor is guaranteed by Sole Proprietors and Manufacturers:—
the Manufacturers against the remote AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO4 LTD.
possibility of dere.‘“”’e __"““e"'a's or Winder House, Douglas Street, London, S.W.I. 'Phone : ViCtoria 3404-9

workmanship, qeo
R 1 e i R . R R R R WL 8
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Practics

PRACTICAL WIRELESS

Ireless &

EVERY MONTH

{_and PRACTICAL TELEVISION )

VOL. XXV. No. 521 DESEMBER, 1943

COMMENTS OF THE MONTH

Radiolympia

HIS year's exhibition was a great sucress
and a vast improvement on its predecessor.
The arrangement of the stands and the

gangways enabled the exhibits to be viewed in-

comfort and without jostling. Aeccording to the
oxhibition organisers the attendance was well up
to standard and nearly 400,000 people visited the
exhibition during its 10 days’ run.

There was a tendency for prices to bhe reduced
until devaluation was anuounced, which means that
copper. tin and other metals and materials used in
the construction of wirsless and television receivers
will go up in price considerably. Thus, the de-
flationary tendency is nullified but the full effects
may not be felt for some time. Most manufacturers
reported hotter business than at the previous
exhibition. It i3 generally known that there has
been a slump in the radio trade, but trade has
improved during the last threa months. Devalua-
tion may mean that manufactuvers will be able to
export more, except in the matter of radiograms,
which at pressnt are not designed for the long;
playing records which have taken America by
storm and rendered almost overnight the 78 r.p.m.
record practically ohsolete.

Radiograms, in our view, arestilltoo highly priced.
It is difticult to obtain one within the price range
of the modern purse. We think a move should be
made to cheapen these instru-

Editor £.3.camm

BY THE EDITOR

Afterthoughts

struction stage by stage. Television has arrived
at the position where tt 15 within the means and the
ability of the amateur to make at home. One
raanufacturer indeed exhibited a kit of parts and
instructions for a very workmanlike instrument
and did good business with it.

\We were informed by a number of old-established
firms that they intend to re-enter the components
industry, so the position as far as component supply
is concerned should improve within the next
vear. At the present time constructors are making .
use of ex-Government equipment, but this will not
last for ever.

We were pleased to welcome on our stand many
hundreds of readers and to listen ta their suggestions
for futuve articles. These are all being carefully
considered.

Fvidence of the popuilarity of this journal ma;
be seen from the fact that during the whole run
of the show we had not a copy for sale. Ever
copy printed is disposed of in spite of the large
increase in the print which took place. on July 1st.
1949. At that time. it will be rememberecd. we
announced the good news that every would-he
reader would be able to obtain a copy each month.
The demand. however, proved to he far greater
than we had anticipated, and within a few weeks
we were compelled to place this journal hack on the

rationed list. We tender our

ments. and it could be done by

"} apologies with this explanation

discharging niany of the stylists
who have seized hold of the manu-
facturers and are forcing them
into  expensive constructional
methods of doubtful sesthetic
appeal. and which do not add a
scintilla to the technieal efliciency
of the instraument. The high cost
of the present-day motor-car is
largely due to the elaborate
shapes and the ornamental iron-
mongery plastered on to its
front. The public to-day are
prepared to sacrifice pretty shapes

providing the instrument s
efficient.

There is a distinct increase
in interest in the constructor

markets. and great interest was
aroused by our surprise exhibit
of the television receiver which has
been developed during the past
yvear in our laboratory. It is
introduced on another page and
later issues will describe its con-

Editorial and Advertisement Offices :
¢ Practical Wireless,”” George Newnes, Lid.,
Tower House. Southampton Street, Strand,
W. 'Phone : Temple Bar 4363.
Telegrams : Newnes, Rand, London.
Registered at the G.P.0. for lransmission by
Canadian Magazine Post.

The Editor 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 con-
fain the name and address of the sender.
Whilst the Editor does not hold himself
responsible for manuccripts, 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,
Lid., Tower House, Southampton
Street, Strand. W.C.2, o

Owing to the rapid progress in the
design of wireless apparatus and to our
efforts to keep our readers in ilouch
with the latest developments, we give
no warranty that apparatus described
in our columns is not the subject of
letters patent, I

Copyright in all drawings, photo-

graphs and articles published 1n
** Practical Wireless ”* is specifically
reserved  throughout the countries

signatory to the Berne Convention und
the U.S.A, Reproductions nr imftations
of any of these are therefore expressly
forbidden. “ Practical  Wireless »
incovporates ** Amateur Wireless."”

to those hundreds of readers who
called at our stand to purchase
copies which we could not supply.
Our hope is that the conditions
will change by the time the next
exhihition opens.

Naturally, there was greater
interest in' television this year.
The opening of the Sutton Cold-
field Station, which was announced
during the show as to take place
on December 17th next, acted as
afillip to televisionsales, and many
orders were placed from those
living in the Birmingham district.
The demand for components for
television receivers indicates that
large numbers of people prefer
to build vather than to buy.
The situation has changed rapidly
during the past 12 months. It
i3 by no means so diffieult now as
it was then to build a television
receiver with limited home work-
shop facilities.—F.1.C.
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Broadcast Receiving Licences
rFHE following statement shows the approximate

numbers issued during the year ended,
August 31st, 1944,
Region Number
London Postal 2.259,000
Home Counties 1,614,000
Midland 1,676,000
North Eastern 1,860,000
North Western 559,000
South Western . 1,032,000
Welsh and Border Coﬁntleb 709,000
Total England and Wales 10,709,000
Seotland . - 1,115,000
Northern Ireland 194,000
l_,OIS 000

The above total includes 162,150 television
licences.

During August the total increased by §9,250,
and the number of television licences by 7,000.

The Post Oftfice has reason to helieve that some
sets are still being operated without licences. Each
family using wireless receiving apparatus in a
house, part of a house, or flat should have a licence.
A sceparate licence is necessary for a set fitted mn a

motor. vehicle.

Scophony-Baird  Limited

HE directors of Scophony-Baird Limited state
that the draft accounts of the company,
now subject to audit, for the year to March 3lst,
1949, show a loss on trading of rather more than

Television installed in a car.

An -E.M.I. experimental scheme shown
at the Motor and Radio shows.

£8,000, After providing for intercst charges and
dircetors’ remuneration, and writing off £16,119
for research and development and £2,688 for the
costs of the capital reduction and new issue which
took place during the vear, the total! loss amounts
to rather more than £30,000, as compared with
£33,216 in the previous year.

The annual general meeting is convened for
November 9th, 1949,

Members of Parliamsnt Meet P-M.G.

HE Postmaster General met a deputaton of
Members of Parliament, at the General Post
Office, recently. The question of the development
of the B.B.C.’s television service and its coverage
was considered. A useful discussion took place
and the Postmaster General undertook to make
inquiries on a number of points raised and to see
the deputation again.

The following Members of Parliament com-
prised the deputation: Mr. V. J. Collins, M.P.
for Taunton ; Mr. 8. 0. Davies, M.P. for Merthyr
Tydfil; Mr. F. J. Erréll, M.P. for Altrincham and
Sale ; Major N. Macpherson, M.P. for Dumfries ;
Mrs. Jean Mann, M.P. for Coatbridge ; Mr. Ernest
Marples, M.P. for Wallasey ; ILt.-Col. Sir Walter

+Smiles, M.P. for Down.

Two-way Radio and Grid Maintenance

WO-WAY V.H.F. radio equipment helonging to

- the British Electricity Authority is now being
wsed by British Insulated Callender’s Cables, Ltd.,
who are replacing conductors on the tops of two
towers on either side of the Thames.

Kach 487ft. high, these are the
tallest transmission crossing
towers in the world. They take
the Grid system over the Thames
from the Issex side of the river
near Dagenham, to- Kent, and
the distance from tower Lo tower
is 3,0601t.

The use of Pye two-way V.H.F.
radio equipment on cach side of
the river obviates any time-lag,
as the linesmen can thus com-
municate  with  each  other
immediately, both from bank to
bank and from ground to tower-
top and vice versa. The equip-
ment does away with communica-
tion by ferry across: the river or
by road through the Blackwall
Tunnel.

Assistant Postmaster General
HE  Assistant Postmaster
General, Mr. C. R. Hobson,
M.P., has appointed Mr. C. F. Elns
to be his puivate secretary.
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Television for the Car Owner
H M.V.. in conjunction with one of Britain’s
* leading motor inanufacturers (The Standard
Motor Company, Ltd.,), fitted an ‘“ H.M.V.”
television receiving set into a 1950 Standard Van.
gnard saloon. for demonstration at tlie recent
Motor and Radio Shows.

PRACTICAL WIRELESS

467

capacity in the British administration after World
War 11.

Amendment to Amaleur Wireless Licences
THI‘) Postiaster General announces that, as from
October 18th. 1949, holders of Amateur Wireless
Station Licences, who are authorised to use

This installation is
driven fromm a rotary
converter which operates
from the electrical system
of the car. A whip type

power of 150 watts on certain frequencies,
may use this power additionally on the
frequencies 144 to 146 Mc/s; 1,215 to 1.300
Me/s; 2,300 to 2,450 Me/s; 5.650 to 5850
Me/s and 10,000 to 10.500 Me/s. Licences
are formally amended by a notice published
n the London Gazelle on the above date.

B.SR.A. Meeting

THE October meeting of the British
Sound Recording Association, held in
London, was on '* Photomicrography as
Applied to Disc Recording and Repio-
duction,” and was given by Mr. C. E. Watts.
Photographic evidence of the superiority
of modern recovding technique over that of
reproduction, and the effect which this has
on future design of pick-ups and other
items was given. The equipment used, and
the technique involved in the production of
this evidence was described and illustrated
by a-series of slides and photomicrographs

unique in this or any other country.

Scottish Station Site

The traqusnutter bulding at Suiton Coldpneld
and its 750ft. mast. The wide-band aerial at the top
of the mast is shown inset.

aerial provides the necessary signal strength for
the receiver. which is fitted between the front
seats. The television screen iy, of course, visible
only to the rear seat passengers and iz tilted to
the correct angle for easy viewing.

Short-wave Broadcasts from Tel-Aviv
LTSTENE[{S in Britain should be able to reccive

Padio Israel without difficuity, for the Jewish
Govérnment began short-wave transimnissions
recently on 33.3 metres, 9,000 kilocycles.

The foreign programmes are being broadeast
daily from 17.30 to 18.00 G.M.T. There are ncws-
bulletins every day in English and Yiddish. and
news in French and Spanish twice weekly, on
Sundays and \Wednesdays.

Director of Israel's broadeasting serviee iz the
Hon. Edwin Satauel, son of the first High Com-
missioner for Palestine. He served in a similar

I’l‘ is reported that the B.B.C. have, at the
time this is written. almost completed
their negotiations for the purchase of a site near
FHarthill. T.anarkshire. apon which to erect the
Scottish television station. The site, extending over
33 acres, and situated nearly 1,000(t. above sea-level
should provide good reception over a very wide
arca, and preliminary tests, both from a balloon
wial and a temporary mast have proved most
satisfactory.
A CHRISTMAS GIFT FOR
YOUR FRIEND OVERSEAS
A'l‘ the present time when sc many of the good
things of life are in short supply here at home.
the Christinas gift season presents many problems,
particularly for those who have friends or relatives
overseas.

There is, however, a simple.solution—you can
sendd your friends’ subseriptions to PRACTICAL
WigrLess. These gifts are not only original,
acceptable and free from all restriction, they have
also cumulative value in that every issue throughout
the year serves as a reminder of your good wishes.

We shall be pleased to arrange as many overseas
gift subscriptions as yvou may wish to send at the
normal annual rate of 10s. 6d. (Canada 10s.).
In addition, an attractive special Greetings Card
will be sent in your name with the first copy of
each subscription.

There is still some time for you to send in your
order, but hurry! Address yvour envelope to the
Subscription Manager. PracTicAL WIRELESS, Dept.
G.2, Tower House, Southampton Street. Strand,
London, W.C.2, enclosing the addresses of your
friends with remittance to cover and we will do
the rest.
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Miller

the

Timebase

Modifying the Popular Circuit for Oscilloscope or Television Working

By E. N.

version can he classed as almost ideal
for the home constructor of oscilloscopes
and electrostatic televisors, it does have certain
defects which at times detract seriously from its
overall satisfactory operation. The three main
drawbacks to the Miller timebase are the *‘ pip
at the commencement of the scanning stroke, as
shown in Fig. 1(a), loss of linearity at the lowest
frequencies, and considerable differences in sweep
amplitude in any normal arrangement of the time-
base for oseilloscope work, where various capacitors
are switched hetween the grid and anode of the
timebase valve by the coarse frequency control
switch. The timebase also suffers from a rather
long flyhacl time at the highest frequencies.
The ‘' pip” at the positive commencement of

WHIL*T the Miller timebase in its simplest

Fig. 1—(a). Lhe ideal Miller Timebase woltage
sweep and (h) (_Iefz) non-linearity ar low frequencies.

the scanning stroke wonld appear to be climinated,
at least in part, by careful design and choice of
capacitance values, and the flyback time can be
reduced to a minimum in the same manner ; these
two points have been dealt with in the design
shown in Fig. 2, and neither the ““ pip ” nor the
flyback time are obtrusive. The two major defects,
loss of linearity and variation of amplitude, remain,
however, in the single valve timebase circuit built
up round VI, and it is highly desirable that no
matter for what type of operation the timebase
is to be employed these two faults should be elimi-
nated.

In an oscilloscope the most important point is
the variation of amplitude between the ranges
as the main control switeh Si is rotated through
its positions. Neglecting V2 of Fig. 2 for the time
being, and assmmning the sweep output to come
direct from the anode of V1, it would be found
that were the sweep voltage fed to the X plates
of a tube the scan would be short with S! in position
1 for the low frequencies, long with S1 in positions
2 and 3, and again short with Sl in position 4.
This is annoying even for the most unexacting
oscilloseope work, but where careful measurements
or close observations are important these differences
in scan length make the work difticult and tiring
and can lead to the recording 8f inaccurate results.

BRADLEY

For television work, on the other hand, amplitude
variation 'is of no account since the timebase is
operated at a fixed frequency. For line scanuing
a single-valve Miller timebase can give really
excellent results, but in the majority of cases the
loss of linearity makes itsell felt when this cireuit
is used for the frame timmebase. the top eight or ten
lines of the picture opening out seriously. In
the circuit of Fig. .2 both amplitude variation
and loss of linearity are dealt with, and it is felt
that the final timebase gives most satisfactory
operation in an oscilloscope. The writer has as
vet had no opportunity to test the civcuit for
television purposes, but there can be little doubt
that it will provide a very marked improvement
over the ordinary single-valve Miller frame timebase
used by many constructors ; a plain -raster drawn
on a VCR 97 sereen had a very pleasing appearance.

Amplitude Equalisation

In Fig. 2, the EF37, VI, works as a conventional
Miller timebase with switched capacitances in both
the anode-grid and screen-suppressor circuits.
The timebase will operate with a single unswitched
capacitor of 0.01 ;F value between the suppressor
and screening grids, but some adjustment of
capacitance over the ranges is desirable toreduce
the flyback time and the ‘ pip.”” The range of
the timebase extends approximately from 15 to
20,000 sweeps per second, in four overlapping
bands.

It is usual practice to make the anode load
resistor of the Miller timebase circuit a poténtio-
meter, taking the output from the sliding arm of
this component so that sweep amplitude control
is thus obtained. An extension of this idea provides
for the amplitude ecqualisation of the present
eircuit, for the output resistance of V1 ix made
up of four potentiometers in pazallel, the full
saw-tooth voltage output therefore heing set up
across each potentiometer simultaneously. The
sliding arms of these potentiometers are switched
in such a manner that the range 1 output (low
frequency) is drawn from R7, the range 2 output
is drawn from R6, the range 3 output is drawn
from R3 and the range 4 output is drawn from
R4. These outputs can therefore be adjusted to be
equal simply by setting the appropriate potentio-
meter to the correct position, and the four equal
outputs are fed selectively (after linearisation has
been applied to range 1) through CI10 and the
sweep amplitude potentiometer RI13. R4, RG,
R6 and R7, whence once set, do not require to be
touched again, and so may be preset potentiometers
mounted on the timebase chassis or on a small
sub-panel tucked out of the way.

Since each of the four possible inputs, when
presented to Rl13, are equal in amphtude, this
control acts as a general sweep amplitude control
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and does not require re-setting when the timebase
18 switched froin one range to another, unless it is
desired to expand or contract the trace.

The signal from R13 is applied to the second
section of an ECC32 double triode, V2, for ampli-
fication before heing passed to the tube deflection
plates. Some amplification is desirable, since the
low-frequency range, already low in amplitude
when compared with the other three ranges, is
further decreased by the linearisation process. As
a triode is in any case necessary for the lineariser,
a double triode can be employed to combine the
functions of these two circuits at very little extra
oexpense.

Low-frequency Linearisation

It will be noted that whilst the outputs of vanges
2, 3 and 4 are presented to R13 direct through Sle.
the output from range 1 (the low-frequency range)
is passed through R10, the anode resistor of the
first section of V1. The anode current to this
triode is also drawn through R10 and must be
supplied from R7, the ‘low-frequency output
potentiometer. The anode of this triode is.
therefore, swinging in potential at the saw-tooth
frequency to which the timebase is set.

The type of non-linearity which affects the saw-
tooth curve at low frequencies is shown in Fig. 1b,
where the  pip ” or top of the saw-tooth is positive,
and if this curve is compared with the ideal saw-
tooth of the Miller timebase in Fig. la, it can be
described by saying that the curve is becoming
negative too rapidly. If this potential curve is
applied to-the anode of a triode the anode will fall
in potential too rapidly to pass a ¢ linear saw-tooth
current ”” through the triode, assuming the grid to
be held steadily at a suitable bias voltage. and with
R9 of Fig. 2 set to its minimum position—i.e., with
the slider to the chassis end of the potentiometer—
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the output on range 1 from the whole circuit will
exhibit this non-linearity.

Under these conditions, where the grid of the
triode is returned directly to carth, the anode
current through the valve is extremely small. since
the cathode bias resistance is unusually high and the
valve is biased back to the cut-off point; the saw-
tooth voltage is therefore taken oft after R10 with
practically no. attemuation due to this resistor.
The amplitude of the range 1 output to C10 and
R13 is, of course, controlled by the setting of R7
Just as the other range amplitudes are controlled by
their respeetive potentiometers. L

With R7 set to a suitable position, consider now
the effect of advancing R9, whiech may be termed
the linearising control. Since RY is connected via
C9 to the anode of the timebase valve V1, the full
saw-tooth voltage is set up across this potentio-
meter, and as the glider of R9 is advanced from the
earthed end of the control, a fraction of this saw-
tooth voltage s applied to the grid of the first
section of V2. Moreover, this saw-tooth voltage is
in-phase’ with that already applied to the anode of
the triode via R7, and the triode grid thus hecomes
most positive as the anode also becomnes most
positive.

As R9 is advanced the grid of the triode will
beceme sufficiently positive at the top of the scan
stroke to overcome the high bias set up across R11.
and when this condition is reached the valve will
pass current at the positive peak of each saw-tooth.
This cnrrent must flow through R10 across whieh,
accordingly, is set up a voltage drop tending to
drive the triode anode less positive, and this occurs
at the instant when the anode is driven most
positive by the saw-tooth voltage. The net result,
therefore. is that the final saw-tooth voltage on the
triode anode is compressed at the positive poiut, the
non-linear top of the tooth being * bent down,”” and

+250 v.
[ 4 Cn *pF ;
2, o L} Note: —
7c All Resistors
& I are I watt
St 3, b,cisa
3 Pole 4 Way
Rotary Switch
of uF
500 vw, .
il —ik »
Cy Output
l.“.,//OOpF o/ pF ——
2000vw
AT 5%0r S 2
3 S000F R
A 500v,wf" b= o, S ma
/(‘_.ﬁ E_‘ *O0/pF Sweep
Ry ~_ g Ar-plitude
L3 178! 1 O/ pF
Z‘ Al X S
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Fig. 2.—Circuit of the Improved Miller Timebq{gg
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by careful setting of R7 and R9 the degree of
“bending ”’ can be adjusted to nullify the reverse
curve of the saw-tooth, the final output being slightly
less in amplitude and very substantially linear.
Construction and Adjustmont

The circuit of Fig. 2 is offered to the experimenter
for his own tests and adaptations; the oscilloscope
constructor may require extra frequency ranges,
and the television receiver constructor can eliminate
the switching and build the timebase up in a
simpler form. For this reason no components list
is included and all component values are shown in
the diagram.

No effort should be made to provide linearisation
on frequency ranges other than the lowest sweep
speeds, for the Miller timebase gives excellent
lineavity on medium and high speeds where a
linearising stage will succeed only in introducing
distortion.

No provision for switching the lineariser out of
action on ranges 2, 3 and 4 is shown, sinte on trial
this appeared unnecessary.

Valves other than the EF37 and ECC32 can
probably be employed with equivalent results,
although some changes in resistance values and
pavticularly that of R11 may be required.

The circuit is non-critical and may be built up in
any form so long as the timebase capacitor switching
is arranged to have neat and short wiring, especially
so far as range 4 is concerned.

Beam blanking and automatic synchronisation
can he applied to the timebase, the two connecting
points being indicated in Fig. 2, and the synchron-
ising stage and beam blanking arrangement shown
in the writer’s D.C. oscilloscope cireuit (October
sue) are recommended. the timebase having been
tested with these circuits with excellent results.

It should be noted that although there are seven
potentiometers in the timebase circuit of Iig. 2,
only R, the fine frequency control. and R13,
the sweep amplitude control, are panel controls.
R4, R3, R6, R7 and R9 are all pre-set components
which, once adjusted, require no alteration. They
can thevefore be built into the chassisof the timebase.

To adjust the circuit a separate oscilloseope is
veally desirable, although the linearisation and
amplitude controls can be set by drawing a sine
wavo on the timebase scan. When a separate
oscilloscope can be employed, feed the output from
the timebase direct to the Y plate and set the
’scope to draw out two or three complete saw-teeth
with S1 switched to range 1 and Rl at about the
centre of its travel.

If the timebase ds Jeing supplied from the
oscilloscope power pack remember to decouple the
H.T. line through about 20,000 ohms and an
8 mids. eapacitor.

Rotate R7 to the H.T. end of the component
and set R9 so that the slider is earthed, then turn
back R780 that the saw-tooth wave is drawn on the
sereen. R13 should be set centrally or in a position
to give satisfactory amplitude, depending on the
size of the oscilloscope sereen.

As R7 is adjusted and the wave appears, the lack
of linearity will be clearly visible. Now slowly
advance R9; as the correct setting is approached,
the saw-teeth will be seen to decrease in amplitude
and the eurve of the scaningstroke will.flatten out.
If RY is rotated too far the curve will reverse,
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distort and then the saw-teeth will reverse in phase
by *‘ juggling” with the settings of R7 and R9 a
number of interesting—though not very useful—
waveforms can be obtained. -

If the saw-tooth, when linearised, is not of
sufficient amplitude, make a further advance of R7
and then re-linearise with RY. Observe the
amplitude control obtained through R13 and
especially the fact that a change of amplitude has
no effect on the timebase speed, a further improve-
ment over many timebase circuits.

With the low-frequency range satisfactorily
linearised, set R13 to a suitable position and lcave
it, then switch S1 to range 2, after marking the
height of the saw-teeth provided by range 1.
This height can be observed on the graticule, should
this be fitted over the screen, or by marking the
tube screen direct with a crayon pencil.

Set the oscilloscopo timebase to give two or three
saw-teeth on the screen, and adjust the height of
these saw-teeth to correspond with the amplitude
of the trace obtained from range 1, adjusting R
till the same amplitude is obtained. Repeat the
process on ranges 3 and 4, employing R5 and R4
respectively.

The timebase is then correctly adjusted.

If no separate oscilloscope is available and the
timebase is being built into an oscilloscope, feed
suitable 50 cyeles sine wave to the tube Y plates,
either direct or through an amplifier. Switch the
timebase to range 1, set R13 to a suitable position
depending on screen size, and with R9 set to the
earthed end of its travel draw out a trace by
advancing R7 from the H.T. end of the potentio-
meter. Correct the timebase speed by adjusting
R1 so that 5 or 6 complete cycles of the sine wave
are drawn steadily on the screen. Observe the
trace ; it will be found that at one end the wave-
form is compressed and at the other that it is
expanded. Now slowly rotate R9. The expanded
end of the waveform will slowly compress—it may
be necessary to make a slight alteration to the
frequency control as the adjustment is made—
and RY should be votated until the end of the trace
suddenly compresses further and commences to
turn in on itself, or fold back. Turn R) back a
little to counter this effect, and the scanning strok«
will then be linearised correctly.

Make further adjustments to R7 and R9, should
these be requircd to extend the scanning amplitude,
and then mark the ends of the timebase sweep.
Switeh to range 2 and adjust R6 to give the same
sweep amplitude, and similarly adjust ranges 3
and 4 for amplitude using R5 and R4. The time+
base is then set up for correct operation, tfurther
amplitude adjustments being made through R13.

If it i3 desired to employ this type of timebase
in the D.C. oscilloscope, V2 must be chosen to have
an 0.2 Amp. heater to suit the heater chain: In
place of the double triode it would therefore be
necessary to use a pair of valves such as EF37’s
triode-connected.

AVO PRICE CORRECTION
E are asked by the Automatic Coil Winder &
Electrical Equipment Co., Ltd., to state that
the price of the D.C. AvoMinor was incorrectly
shown in their advertisement on page 378 of our
October issue. The current price of this combina-
tion instrument is £5 5s.
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The PW. Constructor's
Television Receiver

Preliminary Details of a New Receiver Shortly to be Described

ONSIDERABLE interest was shown at
Radiolympia in our new television receiver,

the main chassis of which is shown on our
cover this month. \With the ‘accent now on tele-
vision, mauy constructors are turning to this
branch of the radio hobby. hut feel that thev neod
considerable oxperience before undertaking the
building of a receiver of this nature. There is,
however, nothing very diflicult in the wiring of a
television receiver, and the main thing is to forget
that it is a-piece of apparatus of this type and regard
it merely as another short-wave receiver, This does
not, of course, mean that the work can be skimped
or liberties taken, although it is possible to carry
out the work in a poor manner and still get results.
The reliability will, however. be poor. and at any
time a poorly constiructed receiver may break down,
=0 that it is worth while doing the job properly.

Cost

The main query on our stand was “ How much
does it cost '’ The present equipment will cost
about £50 for the parts—perhaps a little over. That,
is with all new equipment. The experienced con-
structor will undoubtedly see ways and means of
cutting down this cost, but whilst it is possible to
use ex-Service surplus here and there, this is only
worth while where equipment is available for
testing such surplus. and the usual advice must be
given that the use of such apparatus is risky.

The fact that a home-made set will cost more
than sonie ready-made commercial receivers must
be considered in_conjunetion with the fact that the
home-made apparatus lends itself readily to modi-
fications and improvements as thev come along,
and, of course, the results should bhe better than a
receiver costing the same amount of money. Added
to this, of course. is the fact that consicderahle
enjoyment iy obtained in the building of the
apparatus, and there 158 a feeling of satisfaction
when the equipment is put into use.

The Circuit

For those who did not see the receiver at Olympia.
the following details are given concerning the
receiver. It isin two parts—a mains unit containing
the sound-output stage and loudspeaker. together
with the standard mains transformer and the E.H.T.
unit. The other part contains, on one chassis
measuring 14in. square and 2}in. deep, the vision
and sound receivers, the synec. separator and
the time bases, with the tube and its associated
equipment. Iocusing is by permanent magiet. and
the deflection coils are choke-coupled to a hard-valve
time base, the reliable and eflicient Havnes com-
ponents being used for this section. The syue.
soparator is the three-valve arrangement described
in our April igsue, and the interlace and locking are

8o good that it is possible to see the half line at top
and bottom of the raster.

The vision receiver is of the straight type. with
four R.F. stages, incorporating hieavily damped 1/1
transformers. A double diode provides rectification
and noise limiting. The sound receiver has two R.I.
stagos, which are not common to the vision section,
and again, a double diode is used for rectification
and interference limiting. Each section of tho two
receivers is built up individually, separating screens
and tag-boards being used in a form of unit con-
struction. These units are dropped into place and
wired to the valveholders to complete the circuits.
To avoid the use of chokes, ete.. the heater and . T
vireuits are split, and the wiring run in different
directions.

Single Sideband

As designed the receiver is for the Tondon area,
and utilises the upper sideband for vision reception.
The Birmingham station is for lower sideband. and
therefore the circuits of the receiver will have ta he
modified. Rejector circuits will be required in the
cathocle eircuits of the R.F. stages. and details of
the required modifications will be given as soon as
it has been possible to test the receiver under actual
conditions. At the moment data las been prepare,
but only from generator and ‘scope working.

Finally, it should be noted that the receiver may
be mounted in either a table or console eabinet.
The two chassis, side by side, will eall for a ¢abinet
about 26in. long and with an overall depth of 18in.
to 18in. Alternatively, a console may be nsed with
the speaker mounted in the lower section and the
vision section about it. The field from the special
loudspealer is small enough to enable the two units
to work side by side and touching. Further details
will appear in a forthcoming issue.

Books Received

Outline of Radio. By cight specialist authors.
686 pp. Published by Geo. Newnes, Ltd. Price 21s.

Principles and Practice of Radar. By H. E.
Penrose. 692 pp. Published by Geo. Newnes,
Ltd. Price 42s.

Radio, Television and Electrical Repairs.
Roy C. Norris. 447 pp. Published by Odhams
Press, Ltd. Price 10s. 6d.

Electronics Manual for Radio Enginecrs. By
Vin Zeluff and John Markus. 879 pp. Published
in England by McGraw-Hill Publishing Co., Ltd.
Price 57s.

The Electronic Musical Instrument Manual.
By Alan Douglas. 143 pp. Published by Pitman.
Price 18s.

By
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Pulse Cenerators

Modern Electronic A
By R.

HE arrangements used for the generation of

! pulses may be divided into two classes :
(1) Circuits which generate-pulses directly ;

and (2) circuits delivering an output which may he
converted into pulses by the use of suitable circuits.

rrangements Explained
J. YATES

oseillations cannot reach static-cut-off and cause
anode current to flow, so there can be no energy
fed back into the grid eircuit, -and therefore
subsequent oscillations will die away. Meanwhile,
electrons leak from C via R to the cathode and the

=

L

tially back to zero bhias.
When the bias reaches
static cut-off, oscillations
can occur and the
whole process is repeated.
Therefore a positive pulse
of anode current is pro-

: bias is lifted exponen-

-,

duced on every first half
cycle. (See Fig. 3b.)

It is evident that to pro-
duce the blocking action,

C.R. must be long, other-
wise the bias may decrease

NV
'y (&
HTH+ %
5 2
! Ze
: i :
5
2" -
S| SR, Sy = 1I[=
Fig. 1.—Sumple thyratron Fig. 2.—A diode acting as a dischaige

circuir.

Thyratron Circuits

When a condenser is charge: through a resistance
the P.D. across.it rises exponentially. A thyratron
connected across the condenser, with a suitable
bias applied, conducts when the P.D. has reached
a predetermined value. The condenser then
discharges through the valve. A voltage pulse
may be obtained across a resistance in series with
the valve. (See Fig. 1.)

The duration of the pulse is determined by the
time eonstant C.R., but R must not be so small as
to cause heavy current through the valve, thereby
damaging the cathode. If the condenser is
charged from an A.C. source, the P.R.F. is equal
to the frequency of the supply, and the pulse
height is controlled by adjustment of the grid bias.
Fig. 2 shows a circuit in which the condenser C
charges through a diode connected to the secondary
of a transformer. A separate winding is used for
synchronising.

Blocking Oscillator

Fig. 3 shows a simple reaction oscillator, with

automatic grid leak bias. Sueh an oscillator would

source.

sufficiently rapidly to
allow the second oscillation
to cause anode current
to flow. Oscillations must
build up rapidly, otherwise second oscillation may
be greater in amplitude than the first and two or
more bursts of anode current will be produced at
one time.

The following conditions must be satisfied to

obtain correct operation :

1. The feedback of energy to the grid eircuit
must be large, this being obtained by usimng
an iron-cored transformer which has a large
mutual inductance.

2. The mutual conductance of the valve used

must be high.
13

e

nortnally produce C.W. os-

T T !
cillations, and would work i | ) ]
in Class A, B or U, depending ! R
upon the Time Constant C.R. ( v *

Under conditions of large T ' I I3 Flows

feedbaclk and long time con- ' \\ ‘

stant (C.R.) it is possible for g "

sufficient electrons to be ! N

collected, by the plate ' v I .

of C connected to the grid, ; ?_—”3 11: :3(: 3(2;;5}“;; (‘j:fl‘;:'”
o8 > - . >

during thfa first Vh'alf L_ : s ofingb nes

cycle to bias the valve ! A et kb b,

to dynamic cut-off. When . ': Fig. 3(a.)

the bias reaches dymamic Fig. 3(a).—Simple re- Dynamic Static

cut-off HWVSRE ctdle Wi POV gy eircuit. Cut-off Cut-off
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3. The Q of the tuned grid circuit must be large.
Since Q=1/R4/L.C. (where-R= resistance of
tuned circuit), the L/C ratio must be high.
This is achieved by using only the stray
capacities across the transformer as the tuning
capacity.

—
L
2 s0
Zka
025
a
Fig. 4.—Simple Hartley oscillator circuit.

The width of anode current pulse is determined
by the period of oscillation, i.e., 4/L.C. and as C is
fixed, the width of the pulse is varied by adjustment
of L. The P.R.F. is determined by the time taken
for grid capacity to discharge through grid leak.
Fig. 4 shows a practical circuit, it being of the

I3 and Ige
Vg and Ve .

brator may be synchronised to run at the same fre-

quency,
external waveform.

or sub-harmonics, as that of some

The circuit of a multivibrator, together with

representative wave-forms, is shown in Figs. 5a
and &b.

Sync.

Fig. s(a) and (b).—Multivibrator circuit and repre-
sentative waveforins.

Triggered Transitrons
A transitron circuit depends upon the reciprocity
of anode and screen currents in a pentode valve
with fixed bias. The characteristics of such a
circuit are shown in Figs. 6a and
6b.

There are two types of triggered

transitron circuits : —

1. Grid triggered, giving a de-
layed, square d.c. pulse at
the anode.

2. Suppressor triggered, giving
a lengthened, square d.c.
pulse.

The circuits, together with

waveforms, are shown in Figs. 7a,
- 7b, 7c and 7d.

-70 o co. 70

v. Suppressor

Hartley oscillator type with a large degree of
feedback.

Multivibrator

A multivibrator consists of
a two-stage R.C. amplifier, the
output of the second stage being
theinput to the first stage. Each
valve will introduce a 180 deg.
phase shift, hence oscillation will
occur. Initially both valves are
c¢onducting bqually. this being
an unstable condition, for im-
mediately the anode current in
one valve changes. oscillations
will occur. The frequency of
oscillation is controlled by the
time constants of the grid circuit
components and may be deter-

fo

V. Suppressor
Fig. 6(a) and (b).—Characteristics of the transitron circuit.

@ 20 The diode is included to prevent

the suppressor potential going
positive. and hence prevents
current being drawn which would
upset the wave-form. The t;rigger pulse is a
narrow, negative D.C. pulse, wh ¢h must be greater
than 10 v. in amplitude, or no change in anode or
screen currents occur,
U

hr U
+

Trigger

mined from the formula f=1/(Rg1
Cg, +Rg, Cg,) e/s. The multivi-

Fig. 7(a) and (b).—Triggered transitron \@nd s, wayeforms, 3
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A negative going D.C. pulse is produced at the
anode, which is delayed on the start of the positive
going, square wave, trigger voltage, by a time
dependent upon the time constant C.R.

Squaring Circuits

A voltage of approximately rectangular wave-
form may be produced by a sine-wave generator
followed by a number of suitably bi-

PRACTICAL WIRELESS
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an amplifier. The operation of this arrangement
will be understood by reference to Fig. 10.

Pulse Sharpening Circuits
C.R. Circuit

If a square wave is applied to a circuit consisting
of a condenser and resistance in series the nature
of the P.D. developed across the components

ased amplifiers. If a sinusoidal wave- &
form voltage of large amplitude is ap- %

plied between grid and cathode of a
valve the effect is shown in Fig. 8.
The valve is driven beyond cut-off
during the negative half-cycles, and
this portion of the wave istherefore
made rectangular. At the positive
peak, however, grid current flows,
setting up a negative bias which g

el

moves the operating point further to
the left on the Vg axis. It isthere-
fore impossible to drive the valve to
saturation at positive peals and the
wave will retain a rounded shape. 1f

g & ;‘/‘ | l l l Trigger

14
Anoqge

4
Screen

the output voltage from the wvalve
is applred to a further amplifior stage,
the rounded end of the waveform
will be made rectangular on account

O

I3
/'
[ H Vg
: —_—
1 [
___E___——-) Fig. 8 —Effect of a
' sinusoidal wave
SEAETNEE

applied to a valve.

\J

q\

of grid cut-off. and the upper half eycles up‘derg(»

linear amplitication, retaining their shape. There-

fore the final output wili be almost rectangular.

Fig. 9 shows a suitable circuit for producing

rectangular pulses. ) ]
The alternating voltage is applied to V, via a

transformer. A potential divider is formed by R,

and the grid to cathode P

capacity of the valve, which : /

on account of grid current I

tlow is fairly low. Bias for '

V, is provided by a variable |

resistance R,.

Rectifier Circuits
This is a modification of

Figs. 7(c) and (d).—An alternative circuit of a triggered transitron

and its waveforms.

depends upon the time constant C.R., in relation
to the period (T) occupied by one cycle of the input
voltage. The diagrams in Fig. 11 show the eflect
of C.R. upon the resultant voltages. It can be
seen [rom these diagrams that if C.R.> T the oui put
across R consists of alternatively positive and
negative pulses which are narrow at the peak,
broadening at the bhase. The pulses may he
sharpened by an amplifier stage biased so that only
the positive peaks are amphfied. (See Fig. 12).
An example of this type of circuit is shown in
Fig. 13, where the output from a blocking oscillator
has been shaped by using a C.R. circuit.
L.C.R. Circuit

If the potential difference across a circuit
coniaining L, R and Cin series is changed suddenly,
the current produced will be an oscillatory com-
ponent whose frequency is given by

=1/,m14/Y/L.C. — R¥/41.2

If R¥/4L*<L.C,, the resultant waveform is as
shown in Fig. I4b.

If R is increased, the oscillations are more heavily
damped, and it is possible to obtain a current of the
form shown in Fig. 14¢ in" which the amplitude

_'

the method explained above.
The A.C. input is fed to a,
Jia}f-waWre@t‘rﬁeli“ﬁ%vd‘B) y

Fig. 9.—Circuit for producing rectangular
G pulses.

Fig. 10.—Modification of Fig.
9 using a half-wave rectifiei.
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decreases almost to zero after the first half cyele.
A voltage of the same wave-form may be taken oft
across the coil. The effect of applying a rectangular
pulse to this circuit, having a eritical valve of R,

1

£n EC
R
/l-\‘ w [
Case ! CR>T (Casel CR<T Case3 CR=T
£
" @ =C
i L4 ] ;
&p Fig. 11.—Effects of C.R.
upon a square wave.
- T e .

]

is shown in Fig. 15.  One positive and one negativo
pulse are produced from each cycle of the input
waveform. The duration of cach pulse is
approximately one-half of the period corresponding

O—

Fig. 15.—A vrectangular

pulse and its form after

applicarion to a circuit of

this type “shown in Fig.
14(a)-
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to the frequency given in equation (1). This can
be made much less than the period of the input
voltage, and the circuit thus acts as a pulse-
shortening device. This arrangement is known as
a “ringing cireuit,” and may be used to shorten
pulses of any shape, provided that the wave-form

T

§ From
® Blocking
Osc.

Circuit

Figs. 12-and 13.—Effects of kiasing, and a shaping
circuit.

is steep at one point in each eycle. The pulses

shown in Fig. 15 may be further sharpened by the

use of an amplifier biased so as to amplifv only
the tips of the positive peaks.

e

(6) (<)

Fig. 14.—Cirawit consisting of L, C and R, and the
resultanr damped outpur.

Valve

V.H.F. Double Tetrode
DESI‘ ‘NERS of mobile V.H.F. eqnipment will be
particularly interested in a new directly-
heated double tetrode (QQZ04-15) recently intro-
duced by Mullard Electronic Products, Ltd. This
valve, which is claimed to be the first of its type in
the world, operates efiiciently at frequencies up to
186 Me/s. The maximum output power into the
load is 19 watts at the lower frequencies. falling to
16 watts at 186 Mc/s. The QQZ04-15 may be used
in allstages of mobile transmitters, and provides the
distinet advantage over previous types in that the
filament may be switched off during stand-by
periods. This results in a considerable saving in
battery consumption, and the ecquipment gives
full output within three seconds of switching to
‘ transmit.”
The low screen inductance is another interesting
feature of this valve. This results from the com.

News

mon screen to hoth halves of the valve, and obviates
the necessity for neutralisation.
The list price is £3 10s.

Low-hum Pentode

IN the design of audio amplifiers there has for
many years been a demand for an input valve

combining the features of high gain, low micro-

phony and low hum. 'This need is now fully met in

the new Mullard, EF37A pentode.

The magnetic hum level of the EF37.A is less than
one-fifth of that of the EF37, the actual value,
referred to the control grid, being less than five
microvolts.  Moreover. this has been achieved
without in any way affecting the high gain and low
microphony characteristica which are particularly
desirable features in the EF37.

The operating condigions of t Da% Valye ar
identicalpwith tghoﬂe 61 the F “‘;g) R
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Remote ~'Cor{trol_ at "UUHF.

A Low Power High Stability Oscillator Unit
By D. E. S. ISLE

for use in the U.H.F. region, remote control
using low power equipment is again possible.
The unit described consists of two DET20 U.H.F.
triodes (also-purchasable as ex W.D. CV6) workingin
a resonant line oscillation circuit.
The power consumed at 300 v is about 30 mA.;
but this increases with frequency, until no dip in
mA (anode) is indieated on tuning.

NOW that we have the 460 Mc/s band and others

At this point the valves are shunting all of any-

R.F. produced and the maximum usable frequency
has therefore been reached and passed.

The receiver for remote control purposes is best
constructed from a crystal rectifior and 500 iptA.
meter movement (deseribed below).

Output HT+
300
V.
75
n
-
Grid Anode 4’ }
Tubes Tubes =
Fixed  ISpF
Points  Each

Heeter Supply Points
Marked X

Theovetical circuit of the control unit.

Construction

The CV6 type valve dissipates lw. at 300 Mc/s
and a decreasingly smaller output at frequencies
above this figure. The anode and grid are both
brought out to top caps, thus reducing the working
electrode capacities of the valve to a minimum.

The length of the tubes for anode and grid
circuits are equal and for frequencies in the 460 Mc/s
band should be about 7in. long and lin. diameter.

The anode is tuned together with its fellow in
the second valve by sliding the shorting link “ A >
up and down the anode tubes until the requisite
drop in combined anode currents is obtained.
When this has been done the output may be
taken off the anode tubes by 730 twisted flex and
two 15pF condensers as coupling.

Reception

As tho centre of a half-wave dipole is roughly a
60-80Q impedance point (where no directive
elements are used), the flex can be connected to each
quarter wave section direct. with about %in. gap
between the * current’’ ends.

This applies similarly to the receiving dipole.
The receiver -erystaluulotactor. obtainable as a
“ erystal-valve ”’ used forouwwdaryete., is matched
to the 75Q line by a step-down transformer.

This transformer should consist of a loop of one
turn coupling the feeder, over a coil of 10 turns
open-wound 18 gauge copper to which are connected
the meter and erystal rectifier in parallel.

\When a reading is obtained on the meter the
tapping points of the aerial coupling on the trans-
mitter unit should be adjusted for maximum
output.

The meter movement necessary depends of course
on the output obtained and the distance between
the control and controlled points.

It will be found that a } mA. movement will
be sufficient for the most discerning experimenter.

Two pairs of copper tubes arve used, for tuning
the grid and anode circuits respectively. The grids
of the two valves are tapped at equidistant points
along the grid tubes, from the earthing clamp ** B.”

The distance from earth to grid along these
tubes is the frequency adjustment of the unit and
is very eritical, i.e., & small change in length may
alter the resonance of the grid circuit by as much
as 20 Mec/s.

The resistance R, is a 10kQ. 1w, and .is present
as & limiter for the grid drive developed in the
tubes. The substitution of a 20k(). potentiometer
makes a useful varviahle output control.

The eathode and one side of the 6.3v .3A heater
of each valve should be strapped : and the whole
decoupled by the R.F. chokes—R.F.C. 1 and 2,
consisting of eight turns of 18 s.w.g. tinned copper
on }in. diameter polythene or Perspex formers.

General

The meter movement adaptation for remote
control is best left to the ingenuity of the user.
but the author recommends that-the principle used
relies on the movement from zero, not to a certain
tigure, as this gives a better sensitivity, especially
with a sluggish meter.

80Q coaxial cable may bhe used effectively in
place of twisted flex and may prove capable of
giving better results.

A higher output may be obtained by using the
double-triode RK34 or 4074A (Standard) operating
at 500v on the H.T. line.

R1 (xmtr.) should then be increased to 50kQ.

JOIN THE PRACTICAL GROUP
Edited by F. J. Camm

PRACTICAL ENGINEERING, 4d.
Every Friday.
For Engineers,
Works Managers.
PRACTICAL MECHANICS, 9d.
Every Month.
Devoted to Mechanics, Science and Invention.

Mechanics, Designers and
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The Fidels
YOUR. Uncle Thermion, as has been his wont in
vears gone by, regularly attended the radio
show, incognito and unmolested by the jazz fiends
who are anxious for his blood. From time to time
I ralieved the technical staff, and, of course, enjoyed
a quiet joke now and again, especially with one
reader who asked how old Thermion was and to
whom I truthfully replied “ About my age ™!
I am always amazed at the interest and loyalty
shown by the readers of this journal. They flock
to our stand and keep up a lively technical con-
versation with whomsoever is on duty at the time.
Many readers expressed nostalgic wishes for the
days of plenitude of long ago. of larger issues and
ampier pages, of blueprints and tool-kits, of plentiful
supplies of components, In spite of all the shortages,
however, their interest in construetion remains.

Of course, the readers fall readily enough into
classes of intevest. There are the short-wave fans,
the television enthusiasts, the amateur trans-
mitters, the high-brows and the low-brows., It is
in this connection that I wish faithfully to report
on a discussion I had with three readers on the
stand. two of whom were interested in quality
reproduction. I pointed out that quality was a
nebulous thing and that no one knows what it is.
Of course, it is possible to say that one receiver
sounds hetter than another, but this does not
mean that the better of these two is a quality
receiver. Quite frankly. I have little sympathy
with this eraze for quality receivers—this search
to gild the lily or improve upon something which
is already nigh perfect.

How can anyone claiming to have a quality
receiver (and by quality I mean a faithful repro-
duction of the noises radiated from the studio)
know that his receiver is reproducing faithfully
the noises transmitted ? It is impossible for one
person to be in two places at the same time, and
therefore I say that it is sheer nonsense for anvone
to say that he possesses a quality receiver.

There are also those who do not care very much
about such things as cut off, extraneous or parasitic
noises. And there are those who use a wireless set
mcrely to listen to or waggle their limbs to the
aboriginal noises of Sol Pieface and his orchestra.
There you have three distinet classes—the high-
fidels, the lowfidels, and the infidels! I was able to
convinee this triumvirate that there was no such
thing as quality in the sense in which they used the
term. Tt is a subtle form of vanity, a superiority
complex, when the bespectacled quality fans
expatiate and deliver their learned disquisitions on
quality.

One reader, who prefers to be known as “ Old
Boy.” and who hies from the salubrious district of
Portsmouth, had an attack of nostalgia after

PRACTICAL WIRELESS

visiting the show and thought I might like to reflect
on some of the words of wisdom which poured from
my inexhaustible fount in past issues! He sent me
a couple of show issues of yvears ago. Age, however,

proves nothing but antiquity. It is much more
important to have become first than to have been’
first.

Comparing what I then wrote with the present
time, I do not think that the atmosphere of
Radiolympia has changed a great deal. The young
men of those earlier years are now fathers of sons
who arve our readers. It is true that not so many
firms to-day cater for the home constructor, but
there are still plenty of components about, especially
ex-Government equipment, some of which is
superior to components one buys in the ordinary
way. I observed that one or two of the manu-
facturers are getting back into the compenent
market, one firm at least selling a kit of parts for
building a television receiver. The demonstration
I saw of this at Radiolympia showed the set to be
a workmanlike job and gave quite a good picture.

There was a general complaint, of course, at the
prices, and mingling with the erowds round the
various stands one heard the reasons why the
public is not buyving wireless receivers ag it did a few
vears ago. ‘‘ Waiting for the purchase tax to come
off,” * Not earning.the money I did,” ** Taxation
is s0 high that I can barely make ends meet,”
“Living in a room bhecanse I cannot get a house
and tho landlord objects to radio,” *‘ Had my
present set for over 12 years and see nothing
wrong with it,” and so on. It seemed to me that ths
stylists have got hold of the radio trade as they ha-e
got hold of the car trade and that the receivers
could be greatly cheapened by cutting out the ornate
trimmings designed to catch the eye and divert
attention from the technical specifications.

Fancy shapes are costly to produce and in a world
of austerity and utility it might be wise to drop
the curves and the finishes more appropriate to
a period of prosperity. The show this year was
better staged than the last and the public greatly
appreciated the many sideshows staged bv the
B.B.C. and various Government Departments.
1t there was any complaint on this score it came
from the manufacturers, who thought that these
sideshows tended to suck away the interest from
their stands, and from their prospective clients.

To my many friends who inquired after my health.
the temperature of my fountain-pen point, the
makers of the vitriol which they think I use as a
writing fluid, what Y look like, and to the antis who
think that jazz (pah!) and crooning (bah!) are the
apogee of musical accomplishment, which is like
comparing a sausage to caviare, and to those who
think my hobby is biting crooner’s throats I tender
my thanks and appreciation.

e : v o
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A Battery Midget Two

fa)
L0

Decem-ber, 1949

A Diode-pentode and Tetrode in a Simple Circuit Arrangement
By F. G RAYER

Y taking advantage of the miniature moving-
B coil speakers now available, and the 1.4 volt
glass button-base valves designed for ‘ per-
sonal ”’ receivers, it i3 possible to construet an
extremely compact set. In the receiver described
here, two high-efficiency valves are used—a diode-
pentode in the detector position and a beam tetrode
in the output position. The total filament consump-
tion is .15 amp. so that a small dry cell will have &
useful period of lite. The H.T. current demands
can also be cconomically met, and sensitivity and
volume are maintained to a rather surprising
degree. (That this is so is largely due to the design
of the valves, which operate efficiently with low
anode voltages. The output tetrode has a powe,

[ U arrerv.

iG.Bﬁ‘

(N
O———N==3 U
“0005SuF  +000S uF LT+
Reaction Tuning On—Off 4 . I*5v.
Cond'’sr. Cond sr. S —

Fig. 1—Theoretical Circuit.

output of slightly over } watt, with an anode
voltage of 90, which compares very favourably
with any ordinary battery-operated receiver.)

The size of the receiver will be seen from the
diagrams, and it comes into the personal midgot
class. It is intended for use with a short external
aerial since a frame-aerial of this size would give
poor signal pick-up. A few yards of thin flex can
almost always be used without inconvenience and
maximum volume is assured by taking this directly
to the tuning coil grid winding. (For longer acrials,
an alternative terminal is provided.)

It is recommended that separate batteries bo
used for low and high tension. With the batteries
supplying both H.T. and L.T. wastage may be
caused by one section running down when the
other could still provide ‘many hours of useful
service.

Theoretical Circuit
This-is shewn-in-Eisd—The diode in the detector
valve is not required and is returned to filament

negative. TFor tuning, a small iron-cored medium-
wave coil is used ; this provides good results and is
easily obtainable.

Unnecessary modification of the component
values is not recommended. This is particularly
so with the screen 4nd anode resistors used with the
detector. The eurrents passing are very small and
operation may be seriously upset if the value of
these resistors is changed.

The speaker—a 2}in. unit-—is coupled by a
90 : 1 midget output transformer. It is wise to
buy transformer and speaker together, to be certain
that the secondary of the transformer is suitable
for the specch-coil impedance of the speakcr.

A H.T. voltage of about 67 is shown. (A well-
known midget H.T. battery is rated at 67} volts.)
This may be increased up to a maximum ot 90
volts, but cven with half this voltage excellent
results can be obtained. So this point is a matter
for personal choice.

Chassis Construction

A top view of the chassis is shown in Fig. 2.
Holes &in. in diameter will be required for the vaive-
holders. A small cut-out is also necessary. as
indicated, so that the speaker may project slightly
below the level of the chassis.

A metal panel is used, with 3-ply for chassis and
rear runner. If the panel should be made of wood
also, a further lead must be connected from the
moving plates tag of the tuning condenser to the
negative filament tag of one of the valveholders.

The panel is shown in Fig. 3 with dimensions.
It is fixed to the chassis by soldering on small
brackets. (Bolting will be necessary with alu-
minium, unless the constructor has the means of
dealing with this metal.)

Some types of 2}in. speaker have no fixing holes
round the rim, and these can be secured by bolting
on three small pieces of metal, to hold the rim
against the panel in the correct position. Soldering
is also in order, provided the job is properly done.’

The output transformer goes immediately beside
the speaker (to the extreme left in Fig. 2.). This
leaves a space about lin. by 4in. on the chassis.

pe—= 2}8" s Panel 5’4"\:( 4"

R S
74 4 24
% i P
/ ¥ ise Is§
Speaker VZQ v
Cut-Out ¢---|-=-=---==2===-=- G LR St
,
h
Runner ' 1lg Batt oaceLaar 2/{,
e 2 attery Spsce | %
S x 17! l l
— sla -

Fig. 2.—Chass's cutting and drilling de*ails.
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If this is insufficient for the batteries it ig intended
to use, these can stand behind the chassis.

The valveholders are fixed by means of small
screws driven up from the hottom. Only one
lead passed through the chassis—that from tuning
condenser (fixed plates) to the .0003 xF fixed
condenser.

Wiring Details

A complete wiring plan is shown in-Fig. 4. This
may seewm rather eranped, but the chassis is quite
deep and actually the wiring is not so eongested
as the diagram appears to suggest. All leads
should be well insulated with sleeving.

As the valves are of a type where the pins are
mounted directly in a glass base, the valveholder
sockets are “ floating.”” Therefore very stiff, rigid
leads should not be made to the socket tags, or
these leads may hold the sockets so that correct
alignment with the valve pins is difficult. As a
further aid to assuring the valve bases are never
fractured, most valveholders of this type appear
to requre a httle treatiment to open up the valve
sockets before inserting the valves. Pressing a
large needle into éach socket will accomplish this.
On no account should a valve be forced into the
holder becausec the glass button bases are not
sufficiently robust to bear such treatment.

In Fig. 4. switch and transformer are not in
position. The latter is positioned as mentioned.
The switch is fitted immediately below the speaker.

The capacity of C1 (aerial condenser) depends
to some extent upon thetaerial used. As deseribed,
it 18 not in circuit with a very short aerial, which is
taken to terminal A2, TFor an average, fairly
short aerial, C1 should be about .0001 pF. For
a long aerial, a reduction to about .00005 yF is
recommended if selectivity is important. A pre-set
condenser could be used, so that the capacity could
ke adjusted.

.~ Final Notes

As the baffle area provided by the panel is so
small, it will be found a noticeable improvement
in reproduction arises when the receiver is placed

==

Coil Unit
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in a cabinet., Such a cabinet can be constructed
80 that the whole receiver pushes in from the
ack.

2{_/ — 2" Diametei [ 4
P

R Peaction
1} Contra/. i

On-Off @0
Switch -

sk o

Fig. 3.—Panel lav-ou:.

If an earth is used, this can be taken to the metal
chassis, or tg H.T. negative. The output valve
LIST OF COMPONENTS
i 2kin. speaker.

Pentodc output transformer (midget type) for same.
1S5 diode-pentode glass button base valve.

1S4 glass button base output beam tetrode.

Two valveholders for ahove,

Two 0005 «F solid-dielcctric variable condensers
Two knobs for 1in. spindles.

On-off switch.

Small medium-wave iron-cored coil awvith reaction.
Fixed condensers : ClI (see text) ; .0003 #F mica ;
.01 »F mica ; .005 u4F paper ; .1 4F paper.
Resistors : 3 megohm and .5 megohm grid leaks

(1 watt or less) ; 70,000 ohm anode resistor ;

470,000 ohm screen resistor (3 watt).

H
?
i
H

o BB e eI e8I e T e 008 NS e e i en8 e e irg s

will require between 4.5 and 7.5 volts grid bias.
depending upon H.T. voltage. For 67 volis H.T.
6 volts is suitable.

A small tuning dial will

BN AN SN s s et

require to be drawn up in

coloured ink, and stations

may be marked upon this.
No difficulty whatever
should bhe experienced in
obtaining sufficient volume

for any average room, with a
short indoor aerial.

The valve positions are
shown in Fig. 2. No leads
should be in contact with
the unused valveholder tags
because in some cases (nota-
bly in the 184) the valve
pins pass through the bass

and help to support elec-

A

7o Speech

L 9‘) —— T . / trodes.
? 76’ Coil g /ﬁ To F :
o o ¥ S ;J On-Off 0005 pF  HI-  Plates .
7 Switch Reacts LT- Tunin
= " geactor  Goe Congs  |PRACTICAL ENGINEERINSG

Fig. 4.—Complete wiring diagran.

4d. Every Friday

—
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Radiolympia-1949

Bedember 1949

THE MARQUIS OF DONEGALL Reviews This Year's Radio Exhibition

NE can hardly blame the lay Press for what
O I can only deseribe as a bit-and-piece
description of Radiolympia, 1949. We
appreciate their difficulties and the fact that almost
everything, owing to the sirike, had to be written
for the great national dailies from the excellent
hdnd-outs which we had all been receiving for
many weeks.

Well, that is not really good emough for the
technical Press. Frankly, we are like the man
from Missouri and we want to be shown.

1t was in this spirit that I went to Radiolympia
on the Monday, before the official opening, at
which there was alleged to bo a pre-Press view.
At six o’clock on the Monday, Radiolympia looked
far more like an' exhibition that was geing dis-
mantled than an exhibition that was in the process
of being put up.

On the Tuesday it was obvious that no change
would take place until late in the day and looking
from’ the gallery in the evening a certain improve-
ment had occurred. But there was still precious
little to report on.

By Wednesday morning a near-miracle had
occurred over-night and one may speculate on
whether it was great loyalty to Mr. Herbert
Morrison, who was scheduled to open the exhibition
at three o'clock that afternoon, or whether, con-
versely, it was something to do with patriotism that
converted complete chaos into an exhibition. over-
night.

i‘o let us see what we can do in the limited time
allotted before it becomes impossible to see any-
thing. Here are the main Leadlines of our hurried
tour:

(1y The only news tb anybody ‘who ‘has ever
taken a wireless set to pieces and put it together
again is in the television field.

(2) As far as wireless is concerned, by and large,
there is nothing that we have not known about for
years.

(3) A great improvement in cabinet-making and
a far greater variety of cabinets than at the
“ Britain Can Make It >’ Exhibition in 1946.

(4) Doubtless all this is Fairyland to about
40,000,000 people who have been systematically
sabotaged in one way or another and have never
even seen the kind of portable battery radio that I
carried in my pocket as a war correspondent so
many years ago.

Well, of course, news is relative, but when I
gee a firm displaying as a novelty one of those
things that open like a cigarette box and that I
discarded as being perfectly uscless for a war
correspondent’s job in favour of another American
machine of a different shape, which lLas never yet
been produced in this. country, I give up. And I
would not insult my readers by trying to foist it
off on them as news.

Do not think that I am going to be a sour puss
on the whole of the British Wireless Industry.
That is not my intention at all and I propose to
return tersthessubjest of wireless. On our

tour T think that we find very favourable things
upon which to comment.

In the meantime, let us apply more or less the
same methods to the field of television.

(1) Television at £37, including purchase tax, is
news. (More of that later.)

(2) The television in colour put over by Pye,
Ltd., is a great improvement. But is it news?
I quote from an article 1 wrote in the Sunday
Dispatch of December 22nd, 1940 :

“Mr. Baird invited me the other morning to a
demonstration of improvements in television that
he has been working on since the war began.
‘ Bring something red or blue,” he said. So I went
along to his laboratory near the Crystal Palace and
took with me Miss Paddy Naismith with her
natural red hair and wearing a blue coat. By this

2

The Baird ¢ Everyman” television receiver which
costs 35 guineas.

time it had dawned on me that we were probably
going to see a primitive attempt to televise colour.

“ Mr. Baird first gave us a series of posters in
colour, televised from the annexe of his house.
The colour seemed excellent, but not having seen
the origina! posters it was impossible to judge the
quality.

“Then Paddy steps in, her red hair came out
magnificently and lier general colouring was good.
The blue of her coat was quite faithful, but the
green of her shirt came out black. No doubt this
will be overcome, but the whole thing is certainly
a revolutionary advance in television.”

1 think that that is almost enough of Donegall
in his most critical mood. So let us continue our.
tour of Radiolympia looking for what we like,
instead of as we have done up to the present in this
article, looking for trouble.

Personally, 1 think the outstanding display of
the whole of Radiolympia was that of the B.B.C.
It really was first-class in interest. The advertising
angle was so well disguised and so much in con-
formity with the trends of the bhest modern
advertising. I can hardly imagine Mr. and Mrs.

(Continued on page 483.)
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Qur Success Story . . .
is Shared with our Students

The increasing demand for our HOME STUDY
and DAY COURSES in Radio, Television and Kindred
Electronic subjects compels us to move to larger premises.
At our new address we shall have much more accomm-
odation for staff, larger and better equipped classrooms
and laboratories and imoroved boarding facilities.

In recent City and Guilds examinations, our candidates
were remarkably successful.  No less than 919 achlevesl
passes. A large proportion of which were *first classcs.”

WRITE FOR FREE BOOKLET which gives full details
of all courses. In addition to HOME study there are
the following DAYTIME courses ~—

PRINCIPLES & PRACTICE OF RADIO—I year.
TELECOM. ENGINEERING—2 years. (City & Guilds
‘Final Certificate). ELECTRONICS ENGINEERING—

3 years. Including | year in E.M.I, Factories. (City & , 3 =
Guilds Full Technological Certificate). P.M.G. MARINE Our new premises at Pembridge Square, W.2
AND AIR RADIO OPERATORS Ist Ciass certificates. will be opened early in 1950,

E.M.I. INSTITUTES

Associated with “H.M.V.* Marconiphore. Columbia, etc.

Dept. 32, 43, Grove Park Road, Chiswick, W.4. Telephone- CHIswick 4417/8, E. 153

Fault Finding Simplified
TEEE TAYLOR
C(IRCUIT ANALYSER Model 20A

The 20A traces the signal through*the receiver stage
by stage from aerial to loudspeaker. A midget pentode
detector is contained in the probe, used for R.F. oscil-
lator and I.F. checks, followed by an amplifier and
toudspeaker in the instrument with a ** magic eye " to
give visual indication of signal strength. The latter is
ussd for D.C. checking on A.V.C. lines or oscillator
self-bias. For A.F. Checking the input is'taken directly
to the amplifier which can be switched to feed either
the loudspeaker or the magic eye. The selector switch
enubles the internal speaker to be used szparately for
test purposes either as a low or high impedance. A.C.
mains operated, 1 10volts and 200/250volts,40/100¢.p.s

T ~ H.P. TERMS: £2.7.3 DEPOSIT &
ol R el ! PRICE £15 5 13 ° O 10 MONTHLY PAYMENTS OF £1. (0., |

A (lyiibl'. IMMEDIATE DELIVERY

; 5,;4;‘/64, - TAYLOR PRODUCTS INCLUDE : MULTIRANGE A.C.D.C. TEST MEERS @ SIGNAL

& T [ s \Eo U I P M E N T _ GENERATORS @ VALVE TESTERS @ A.C. BR!DGES @ CIRCUIT ANALYSERS
\ \\"/\ @ CATHODE RAY OSCILLOGRAPHS @ HIGH AND LOW RANGE OHMMETERS [ ]

- OUTPUT METERS & INSULATION TESTERS @ MOYING COiL INSTRUMENTS
TAYLOR ELECTRICAL INSTRUMENTS LTD Telephone  SLOUGH 21381 (4 linej)
419 - 424 MONTROSE AVENUE, SLOUGH, BUCKS. ENGLAND Gramy, & Coblay) TAYLINS SLOUGH
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NEW-TRUE
FIDELITY by

. '3
The Gl.!’.ﬁi? MICROCELL PICK-UP establishes new
standards in pick-up design. In addition to the features shown
below and the availability of the interchangeable head for “long
playing records® this instrument requires no equaliser.

@ Output iv. at 1000
CPs—5 10 20 times grearer ‘The automatic bass-boost as-
than comparable magnertic sures the finest possible repro-
types. 1 . .
:‘Dt icb b duction of which your set is
: Nu ;",:?m a:j' 005;}; capable, without additional
egligioie neeale ta
and moror rimble. SR ORI 5

@ Extremely low needle pres- » Just connect up—that’s all.

sure (13 gram) virtually
eliminares record wear.

PLUS
® Unbreakable crystal el- FRICE £2 i s, 25 P.T
ement.

@ No needle change. Ask your Dealer.

COSMOCORD * LTD * ENFIELD * MIDDX

|

|
l

DETAILS OF THE FINEST
AUDIO-AMPLIFIER IN THE
WORLD

and a copy of the

REPORT of the NATIONAL
PHYSICAL LABORATORY

on the tests they have made of
this Amplifier are available, free
on request together with a 16 page
illustrated booklet describing how
the amazing performance figures
of this Amplifier are achieved.

WRITE FOR BOOKLET P/NPL

H. J. LEAK & CO. LTD,,

Brune! Rd., Westway Factory Estate, W.3
" Telephone : SHEpherd's Bush 5626

RESISTANCES.
—A parcel of 100
popular assorted
valves : t watt,
6/8 ; 1 watt, 8/9

rE C l A L

OFFER New
but slishtly soi]ed
P ox ta ble A.C.

Mai G R A M
R I.CORI) PLA-
YER, with GAR-
RARD Pick-up.
Complete in leath-
erette at.tache‘casa )
Price, £7 19s. 6d.
METER llb(TlFlERS 0-1 m/a., 10/- ; 0-5msa., 4/9 ; 0-250
micro/a., '8.
CHARGER TRANSF.—Each has Input 230v.. Outputs 24v,
(mpped 15v.. 8v.. 4v.) 3-amps. 24/6 : 30v. (tapped 15 and Hv.)
mps. 23/6 ; 15v. (tapped 9v.) 8 amps, 16/9.
FILA\IE\T TRANSF.—Inputs 230v., Output 8.3v. 1} amp.,
8/6, with output 4v. 1§ amp.. 7/9.
STERN'S BATTERY PORTABLE “ PERSONAL * KIT.
—A complete kit of parts to butld a Midget 4-Valve All Dry
Personal  Set
Consists of regenerative T.R.F. Circuit, employing Flat Tuned
Frame Aerial with Denco Iron Dust Cored Coil, thereby ensur-
1{’1;; mg\i!tjnum gain for Single Tuned Stage, covering Mediug
Waveban
Valve Line-up : 174 (R.F. amp.), 1T4 (Detector), 185 (1st A.F.).
and 384 (Output). Includes3iin. P.M. Speaker and with chassis
already drilled and shaped.
Consumption of only 7 m a. ensures long hattery life.
The kit is designed for a cabinet, minimum size 6}in.x44in:x3in.
Detailed Building Instr. and circuit, including Practical Lay-
out inaluded with each Kit, make assembly very easy (supplied
separately for 1/6).
PRICE FOR COMPLETE KIT. £3 18s. 9d. (plus 16/7 P.T.).
Suitable Unpolished Cabinet, 12/9 : E. Ready B114 Battery. 9/7.
The MIDGET A.C. MAINS 2 VALVE RECEIVER. All the
Components to build this popular Set. as specified in a technical
pubiication. ¢can be supplied complete for £3. Reprint of detailed
building instructions giving practical layout and circuit
supplied separately for 9d.
" Send 21d. stamp for Latest Comprehensive Stock List.
When ordering please cover packing and postage.

STERN RADIO LTD., 109, & 115, FLEET $t., E.C.4

Telephone : .CENtral 5814  and 2280.

IODNOE (10 SJILUA 8 4814 bl 10 Esn

"You'te. SURE to get & at

.A.C.

Short-Wave Equipment

Noted for over 15 years for E
Short-Wave Receivers and Knts of quality

One Valve Kit, Model “C*” ..  Price 20/
Two 2 i1} 11 “E ? . " 43/'
These kits are complett with all components,
accessories, and full instructions.

Before ordering send stamped, addressed envelope
for descriptive catalogue.

“H.A.C.” SHORT-WAVE PRODUCTS

(Dept. TH) 66 New Bond Street, London, W.i

TELEVISION

TELEVISION RECEIVERS

_

SCANNING AND FOCUS COILS

P.M. FOCUS UNITS
5/8kv. R.F., E.H.T. UNITS
E.H.T. and OUTPUT TRANSFORMERS

Technical Publications post free..

“TELEVISION CIRCUITS” a booklet
compiled for the Constructor, post free 1/6

|

HAYNES RADID Ltd.. ©fiees™

www.americanradiohistorv.com


www.americanradiohistory.com

- \
Deccmber, 1949
(Continued fromn page 480.)

Everyman and the small boy leaving the B.B.C.
display without nudging each other and saving:
“ Yes, dear, we must get 7'hec Radio Times in
future.” But in the meantime. Mr. and Mrs.
Everyman have had a great deal of free enter-
tainment-—no, fun'!

Few people while I was there had the courage to
comment on the horse-race of which there was a
working model. The unwary are invited to pick up
the microphone and comment on a ficticious race
which is viewed on a kind of marionette stage but
is worked on the conveyer-belt system. The
hapless vietim pieks up the microphone to com-
mentate the race and is not told that his voice will
boom out all over the stand. This might easily
lead to a breach of the peace. In 1y own ecase
what happened was that my wife who was at a
neighbouring stand. heard my voice getting more
and move excited as the winner came in to the post,
saw a large crowd around me and rushed back,
pushing her way through, presuming that I had
got into a fight with another Irishman.

During the few hours in which the Press were
able to play with the toys, I had great amusement

on the dial telephone unit calling up”
all of the 14 gervicos of the B.B.C.. succes-
sively, As I was dialling the 14 services, one

after  another, a chap eame up to me and said :
“ What is it, chum ?” And I =aid, * Turkish!”’
That got rid of hing. I went back two hours
later after the public had been admitted and the whole
system had broken down. Maybe they put it right
again. I don't know.™ But it was fun while it lasted.

Again full marks to all of the Services for their
stands and the displays that they have put over.
I have no space to deal with all of them, and
therefore I pick the R.A.F. for their excellent
demonstration of the Beriin Air Lift. Having been
on the thing from Wunsdorf (Hanover) to Gatow
(Berlin) myself, I was amazed at how graphically
they had managed to reproduce the whole
operation of the Air Lift in miniature and had
made it understandable 1o the ordinary public.

Where do we go front here ? Oh, ves, the most
expensive outfit in the show. This remarkable
achievement has been produced by Dynatron
Radio. Ltd. The. whole thing is extremely
complicated. and how rightly the manufacturers
have called it the “ Add-on” Units. Not having
my slide-rule with me, I shall have to take a rough
guess and therefore I wouldl say that the whole
doings knocks you back about £500. That really
is reasonable cnough, because as I look at the
specitication of what you get it becomes increasingly
obvious that it furnishes vour eatire sitting-roomn
space with room only for one armchair to gaze
upon what you have bought. To wit : radio unit,
gramophone unit, television unit, wide-range
loudspealker, storage cabinet, flat-side panels,
bookshelf ends, corner-pieces, glass-top panels and,
although it doesn’'t say so, I should think old
Uncle Tom Cobley and all thrown in.

To go fromn the millionaires’ category down to
the income level of ourselves, we had hetter take a
quick look at the cheapest set in Radiolympia.
That was the Ever-Ready Battery Portable at
6 10s. including tax. Being more interested in
this than in the millionaive class, I did take the
trouble to see whether it did what it was supposed
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to do or not. The answer is that it is a verv good
proposition. Incidentally, vou get the essential
aerial and earth wires supplied for.your six quid
and ten shillings.

Now let us go for something special in the
under-£20 class. On our tour we have taken a
very good look at the portables. and 1 think we
have to come to the coneclusion that the neatest
job is Vidor. I am referring to what they call their
“ Attaché 7 Portable. Again I do not want to
harp back and be captious—not in that sense at
all—but this is the nearest thing that I have seen
both in performance and particularly inpresentation
to the American luxury models of the post-war era.

Looking at the whole thing purely from a
mercenary point of view, I would recommend any
of you to keep in mind the Ambassador £68
Console. The Ekco motor-cvele fitted with radio
transmitter and receiver is a very nice-looking job.
In fact, it is a much nicer-looking job than the same
thing which is in general operation with the Chicago
Police.

The much-publicised pocket radio was rather a
disappointment. It is really a deaf-aid which the
user can switch-over to one selected radio station.
This is, of course, an excellent idea and meticulously
carried out in midget technique, but is of little
practical valie except to the deaf.

Again, I am not impressed. At the Coronation
of King George VI I whiled away the five hours
before their Majestics arrived in the Abbev by
listening to the B.B.C. commentary on a set -the
sizo of an ordinary 7s. 6d, novel with an earphone
attachment. Everybody, of course, thought that
I was just one more deaf Peer.

And now in the wishful hope that at least one
reader may have got this far, I will produce what i
consider the only real news in the whole of Radio-
lvmpia. That was the Baird ¢ Evervman ™ Table-
model Television Receiver at 35 guineas including
purchase tax. Rather optimistically the blurb callsit
* Television for the Million ”’ ! Well, I would only
halve that and call it ¢ Television for the 500,000,
Certainly, it is a most attractive little job. It hasa
nine-inch cathode-ray tube and is presented in
grained walnut exaectly the same as their somewhat
more expensive model that requires no aerial and
can be moved from room to room. 1 have
been using one of these with excellent results
for the last six months.

The actual dimensions of the *‘ Evervman '’ are :
height, 12%in. ; width,12 11/16in. ; depth, {7 3/16in.
The mains voltage consumption is 150 watts,
200-240 volts A.C.
® The signal from the aerial is fed through a three-
position attenuator, an aerial transformer, to a
six F12 RF pentode, which amplifies both the sound
and the vision signals. I don't think 1 need to go
on, because that should give you enough to supply
a mental picture of rectitication and vertical
scanning power. Incidentally. the high tension
supplied to the recciver is by means of a 1inetal
rectifier.

I have only one other thing to say about
Radiolympia, 1940, and that is that strike or
no strike. miracle or impossibility, it had the effect
of producing a spirit of good comradeship and
:0-operation among exhibitors and public that
we have not been privileged to see in this country
since the bad ol “days of Hitlet’s blitz on London.
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Wiring Problems

PRACTICAL WIRELESS

Dfifémbér, 1949

Some Practical Hinis and Pitfalls to Avoid in Wiring Modern Apparatus
By W. J. DELANEY (G2FMY)

is taking up radio again after a lapse of

years might be forgiven for thinking that
modern radio is beyond him if he examines the
interior of a few modern commercial pieces of
apparatus. Apart from the fact that in many pieces
of equipment the odd components (resistors and
capacitors) have tolerance marking and apparently
are critical so far as concerns their values, there
are also the many points arising from the actual
wiring. In some equipment there is, perhaps, a
single eomponent or tag-board carrying a large

r I YHE newcomer or the one-time amateur who

H.T

Fig. 1.—Circuit diagram indicating a common

earthing point in an H.F. stage.

number of resistors and capacitors, with all the
inter-circuit wiring running to this. In another
piece of equipment there may be several such
boards. Yet another maker will adopt what might
be called the ‘ old-fashioned ” arrangement of
making the components themselves the source of
the inter-cireuit wiring. How is one to know which
is the best scheme to adopt when confronted hy
these different arrangements ? .
The first thing for the amateur to hear in mind
is that the manufacturer is in a position to make
up one arrangement after another and subject
each build-up to elaborate laboratory tests, and
therefore it is of no use regarding any one arrange-
ment as ideal. It will suit that particular receiver,
and although it may apparently contravene some
popular statement regarding either layout or
stability, it is possible that the manufacturer has
allowed for such in his complete design, and there-
fore that arrangement must not be taken as
standard—even for that type of receiver.

Short and Medium Waves

Everyone iz well aware that quite a different
technique is called for on the short and ultra-
short wavelengths compared with the medium or
broadcast bands. Although it is not possible to
generalise when discussing layouts, there are two
or three points which eaff'be’ldid down, and it is

with these that we will deal here. First, as regards
the short or ultra-short waves. Wiring here can
affect the tuning as well as the stability, and a
modern television receiver is a good example of
the most efficient way of wiring a receiver. Take
the case of a simple H.F. stage. In the anode
circuit will be a decoupling arrangement, the
purpose of which is to prevent H.F. from passing
into the remaining parts of the circuit. Obviously,
then, if a simple tag-board is used, as shown in
Fig. 1, there will be a long lead from the anode
to the tag-board, and this lead will be carrying H.F.
Now the object of the decoupling components is
to restrict the H.F. so that it does not get into
subsequent stages and thereby introduce instability
and other troubles. H.F. is present at thé anode,
and therefore the main aim should be to restrict
it to an area as small as possible. \Where the circuit
calls for it the ideal arrangement would be to
solder the H.F. hy-pass condenser direct to the
anode pin and to earth, with the resistor or H.F.
choke also taken direct to the anode pin. Fig. 2
shows the ideal, but, of course, there may have to
be a resistor, coil primary winding or other com-
ponent between anode and decoupler. In that
case the same idea should be carriad out, namely,
to connect the essential H.F.-carrying components
or leads as near to the anode pin as possible so that
the H.F. currents are kept in bounds.

Chassis Currents

A point which is very important in UH.F.
equipment is the use of a common earthing point.
One is often recommended to take all H.F. by-pass
condensers to a common point in an H.F. stage as
indicated in Fig. 3. DBut this is not always a good
plan, as it will mean that some of the condensers
will have to have long leads. It may prove

By-pass condenser

Tag board

Anode pin

Fig. 2—On the left a
long lead resulting from
the use of a rag-board,
and cn the right (Fig. 3.)
the best method of avoid-
ing H.F. instability.
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desirable in such cases to keep to the rule of short
leads. taking the condenser to the nearest part of
the chassis (the wire ends of the condenser should, of
course, be cut down to the shortest possible length).

If this scheme is adopted it will mean that H.F.
will be present in the chassis, and care should be
taken to avoid an arrangement whereby a circuit
is completed through two points soldered to a
chassis some distance apart. It is.difficult to convey
in a drawing the exact arrangement which should
be adopted. not only because it is not possible to
show components which may have to be imounted
one over the other but because cach circuit must
be regarded more or less on ils merits.

Screening
The use of sereened sleeving or screened flex may
also lead to trouble. It is undoubtedly desirable

‘
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that long leads carrying L.F. currents (sueh as
from a mike or pick-up) should be screened to avoid
picking up or introducing hum. But there are
many cases where the performance of a receiver
may be affected seriously due to the use of such
types of lead. For instance, a long lead may run
from an anode top-cap to a coil, due to bad design.
It such a lead is screened and the screening earthed
the effect will be introduced of connecting a
capacity from anode to earth, and it is quite possible
that most of the signal will be by-passed by this
capacity and very litile will get to the coil. Grid
leads can, and in many cases must. be screened, but
remember that if H.¥. is being carvied the screened
lead should be as short as possible, and if un-
avoidably long a very thin wire in a large-diameter
sereening sleeve should be uged to keep the capacity
to earth low.

Extension Viewing Units

More About the New Cossor Television Extension Units

LAST month we gave preliminary details of the
new Cossor units and the difficulties which

had to be solved in producing a practical unit

suitable for anyv type of television receiver.

I offect the units are just tube assemblies plus
normal time bases and mains supplies. The video
signals are taken off from the input to the tube in
the standard or master receiver. By the intro-
duction of suitable circuitry it is possible greatly to
reduce the amount of visible interference noticeahle
on the supplementary screen with those receivers
that use cathode modulation, whilst in those that
use grid modulation it reduces the interference on
both parent and auxiliary screens. The only
connections to the parent receiver are those for the
loudspealker extension and one from the modulating
electrode of the parent cathode-ray tube to a
cathode coupling unit. Isolation fromn the parent
receiver is achiieved by means of condensers.

Wider Bandwidth

The output {rom the cathode coupling unit is
fed via a special co-axial cable together with the
power supply” leads in a combined harness to the
extension receiver.  Standard supplementary
receivers are provided with a 30ft. run of cable
which is considered adequate for the majority of
cases, but means are provided for extending this to
70-80ft. A plug terminates the eable in a socket
on the back of the remote receiver. and then feeds
the signal to a circuit that ensures that the phase
of the signal is correct for the particular method of
modulation employed. A simple change-over
switch is provided for this function. and once the
correct position is determined no further adjustment
i3 required. The video amplifier is designed to
provide a wider band width than the conventional
video stage, so that no depreciation of the signal
shall arise in the extension unit. Therefore the
picture quality on the supplementary sereen should
always be as good as that of the basic picture in
termns of definition, but the linearity of the auxiliary

may be a considerable improvement over the parent
set. Any form of line or frame distortion in the
parent set is not transferred. hence the inherert
quality of the extension scanning generator circuits
determines the distortion in this field. Separate
video contrast control is provided in the auxiliary
receiver, so that with some receivers it will be
possible to turn down the brightness control of the
parent until no picture is visible, but the picture
will be wvisible on the extension sereen. This
feature is determined by the design of the parent
receiver,

Installation

The installation of this new receiver presents no
difficulty. Any service engineer with no further
gear than his basic tools will be able to add an
extension unit in a few minutes. Adjustment of
the two trimmers to compensate for frequency
distortion of the parent set completes the installa-
tion, and the normal television receiver controls are
all found in the new model.

One of the outstanding features of this svstem
of extension viewing is the facility of having a
different size screen at the auxiliary position. For
example, & 9in. parent receiver of any make can
operate a Cossor Extension Unit which may
incorporate up to a 15in. eathode ray tube, or larger.
Also, exactly the same receiver is suitable for either
the London or Birmingham transmissions, and as
the more delicate circuits have been removed from
the normal television set in order to create the
extension viewer, servicing problems are reduced
to a minimum. One or two of these new viewers
can be added to any parent receiver, but for those
cases where more screens are desired a video and
power amplifier unit becomes essential.

Tt is felt that these viewers will command a
ready sale for nse not only in the home but also in
hotels, flats, hospitals and entertainment centres
where television reception is needed in several
locations at the game time o
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S all the parts are adjustable it will be seen
A that it is only a matter of timing and posi-
tioning to cause the pick-up to lift from the
record, swing clear along the track, swing back to
a certain point and be lowered on to the record
again for each revolution of the driving spindle.

e e —r

The Clutch and Trip Mechanism

Rather than give a step-by-step description of
the making of the clutch and trip mechanism an
explanation of the working of this unit will be
given, so that the constructor will be aware of what
he is aiming at.

The main driving spindle is driven through a
second motion shaft from the gram. motor by a
round wire belt of the tvpe used on cine projectors,
the pulleys having vee grooves to suit. One puiley
is on the motor spindle and revolves at 78 r.p.an.
The other is on the second motion shaft and gives
a reduction of 2:1. The second motion shaft
has a ruhber bush tightly fixed to it which is set to
contact the rubber dise previously mentioned, so
that the gram. motor when mounted will drive the
main spindle. The reduction at the friction drive
is 3 : 1, so that the spindle will make -one revolution
in five seconds approximately. Now if a small
portion of the circumference of the large rubber
disc is cut away, as shown by the dotted line in
Fig. 12, the rubber bush will idle in the slot thus
made. A slight movement to the dise will cause it:
to touch the revolving rubber bush, when it will
immediafely engage and rotate the disc and, there-
fore, the main driving spindle. When the disc
has completed one revolution the slot is again
opposite the bush and. provided the flywheel ettect
of the spindle is eliminated, it will stop. To do this
is the purpose of the pin in the side of the boss.

e
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Further Details of This
By F

\ bracket called the trip lever bracket is bolted
(Fig. 19) to the underside of the chassix and supports
the lever on & pivot. As the pivot hole in the lever
is not central the lever will hang vertically, so as to
bring it to an approximately horizontal plane;
a piece of steel wire is hent to form a spring and
attached to the bracket, the other end of the spring
resting on the top of the lever. The object is to
set the end face of the lever in line with the stop
pin on the friction drive boss. If the position of
the slot in the rubber disc is at the point where the
rubber bush idles at the same time as the stop pin
strikes the end face of the trip lever, the main
driving spindle cannot revolve again until the lever
is pivoted slightly to allow the stop pin to pass
under it, and at the same time a slight rotary motion
given to the driving spindle to engage the drive.
To provide the rotary motion a cam is machined
on the friction drive hoss, and a spring-loaded
roller rides on the cam. Provided the roller is on
the sloping portion of the cam, as the slot comes
opposite the rubber bush the pressure of the roller
will cause thé friction eclutch to rotate slightly
when the stop lever is liited clear of the stop pin.
This movement is sufficient to cause the clutch
to engage and rotate the whole assembly one
revolution. In the stop position the rubber bush
idles in the slot in the rubber disc, the stop pin is
against the end face of the trip lever, and the roller
is on the sloping portion of the cam. By very light
pressure on the sloping end of the trip lever theé
opposite end will lift and allow the pin to pass
underneath due to the pressure of the roller, and by

- rotating the second motion shaft by

M ( hand the main spindle will revolve
until the stop pin once again strikes

the end face of the trip lever. In
practice the lever is caused to lift over
the stop pin by the action of the long
arm mounted on tho pick-up centre
spindle striking the sloping end of the
trip lever. As the pick-up is attached
to the centre spindle it will be seen
that, as the pick-up follows the record
groove to the eccentric at the centre,
so the arm will be carried on to the
slope with correct adjustiment. Actual
contact is tnade before the record
finishes playing, hut the lever will not
move sufficiently to free the pin until
the record has been played. The
pressure required to cause the mechan-
ism to trip should he so slight that
it can only just be felt at the pick-up
head when the pick-up is moved over
the turntable by hand. Causes of
stiffness here ave too strong a spring
on the trip lever and/or cam pulley,
or faces of lever and stop pin not set

spring
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square. One other item remains to finish off the
changing inechanism and this is the record-
supporting pillar and release gear.

The Supporting Piilar

This is machined from jin. diameter pofished mild
steel 44in. long and is attached to the chassis by a
nut on the underside (Fig. 25). The upper end has
a table upon which sliles a brass plate, held to the
table by a set screw, but allowing a backward and
forward sliding movement. The back of the
plate is attached to a push rod (Fig. 26) extending
down the inside of the pillar and operated by the
record release cain mounted on the main driving
spindle. Make the pillar first and then make the
table to be a nice fit over the spiggot at the top end.
The spiggot will project through the table about
1/32in. to allow for riveting. An old lathe centre
was used for riveting this, the point being placed in
the bore and the back end hammered so that the
spiggot spread slightly, thus firmly holding the
table. Now drill a }in. hole half way down the
pillar and at right angles to the centre line of the
talile. I'his hole takes a pin for pivoting the push
rod. Make the push rod to the dimensions given,
thread through the bore of the pillar so that the
4in. hole locates with the hole in the pillar and fits
the pin. The object of the table is to support the
edge of the unplayed records, a specially shaped
spindle, to be deseribed later, supporting the centre.
A sliding plate must now be made (Fig. 22) which
will inove in sympathy with the push rod nnd, when
fitted. it will be seen that the sliding member leaves
the edge ol the tahle showing, with the push rod as
far back as possible, but that with the rod forward
the slide is over the edge. The edges of the table
and the slide will need trimming to the correct size
with a record as a gauge when the whole unit is
finally assembled, but the dimensions given leave
ample room for this. Finally. adjust the release
cam on the driving spindle so’ that it pushes against
the push rod. The cam will necd to be shortened
probably, so that the push rod does not bind against
the inner edges of the pillar. A spring is attached
to the push rod where it projects through the chassis
to hold the rod towards the cam and thercfore keep
the sliding plate away from the table edge. The
only time the slide goes over the edge is when the
cam pushes the rod. This occurs once every revolu-
tion, of course, but the action takes place on only a
part of a revolution, the spring immediately return-
ing the slide. It will be obvious that by setting the
cam on the shaft in such a position that it only
engages the push rod when the pick-up swings out-
side the record edge the slide will deliver the next
record without fouling the pick-up. A cap to be a
good {it in the top of the pillar can be machined
and given a high polish, and a slot cut in the side
to allow the sliding plate to move freely (Fig.20).
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The Turntable

The turntable rotates round a stationary centre
spindle and is mounted in ball-bearings. The drive
is through gears from the motor spindle, one gear
wheel being attached to the motor spindle and
another to the turntable boss, an idlér gear being
mounted between them so that the turntable re-
volves in the same direction as the motor spindle.
For the turntable in the original model an aluminium
casting was obtained and machined to 9in. diameter,
the boss being bored out to take two ball-races.
Where the acquisition of a casting and/or machining
such a large diameter would be difticult the
alternative would be to modify the normal pressed
steel turntable to suit. If the centre of the turn-
table is cut out at about 2in. diameter a boss can be
machined to fit the hole and fixed by four 2BA
counter-sunk screws. The disadvantage of using a
normal turntable, which is usually I2in. diameter,
is that when eight records are on the turntable it
is difticult to grip the bottom record to lift them
all off at once. By using a 9in. turntable the edges
of the records overhang. The centre piece cut
from the turntable and having the taper hole to fit
the motor spindle must be retained, as it will be
used later to carry the gear wheel which takes the
drive to the turntable. The gear wheels used in
the original changer are of plastic material and were
already on hand. The idler is aluminium and this
combination has proved successful as regards silent
running and freedom from wear.

Any combination of gears will be suitable, of
course, provided the driver and the driven arve of
the same size and large enotigh for one of them to be
hored out to fit the turntable boss. Don’t have them
too hig. however, 3in. to 4in. in diameter being

suitable.  Obtain two Dball-races to fit a fin.
spindle, and having an outside diameter of
s
> | -

Polished mild steel

Frg.20

Adjusted when
. assembled -

V3
m’ﬁi

20 to 23.—The record release component;.

”
e plate stee/
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in. These fit tightly into the turntahle boss.
One of the gear wheels is mounted on tho boss by
horing the gear wheel to fit the boss and then fixing
with 2BA screws. A hase plate having a spiggot
(Fig. 28A) to suit the lin. diameter hole in the
centre of the chassis can be made and fixed by
counter-sunk screws and nuts. The centre spindle
Jjs fitted to this plate and must be a tight fit in the
lin. hole, being held by a nut on the underside.
When assembling the turntable and spindle tap
the upper hall-race into the hoss first, thread what
will be the top end of the spindle through the bore
and the race as far as it will go, i.e., to the shoulder,
then thread the lower race on to the spindie and

st 9%
n
To suit 96 ballrace

e

LY

4
1
iy O, HH
, -
. 4
! |

o

>

=

] l

&

Gear whee! | To suit 6 ballrace |
3 1
i =

Fig. 24.—Turntable details (aluminium).

into the boss. A distance piece between the hottom
race and the base plate holds the centre of the race
when the spindle is in position and also allows for
adjustment of the height of the turntable above the
chagsis should this be found necessary. The race
must be a tight fit in the boss and on the spindle.
With the turntable mounted on the spindle and the
nut tightened the turntable should revolve freely
and be perfectly true.

A« will be seen, the spindle is bored out at the
upper end and has & f5in. pin across the bottom
of the bhore.

Mounting the Motor

Most gramophone motors have plenty of power
in hand, so the changing mechanism can econ-
veniently be driven from the motor spindle. The
motor used had three mounting brackets and was
so mounted on the chassis that these brackets were
clear of the driving belt coupling the mechanisim
to the motor. At the same time the gear wheel
which is attached to the motor spindle must not
foul the gear wheel mounted on the turntable boss
but should just nicely clear it. The gear wheel is
fitted to the motor spindle by attaching it to run
perfectly true on the turntable centre-piece pre-
viously cut from the pressed steel turntable. Tap
it on to the taper on the motor spindle, taking care
not to tap too hard as the bottom of the spindle
is mounted in a bearing which may easily be bent
or broken. In any case, the gear wheel will have to
be removed when the motor is being mounted, but
make sure it runs true and does not slip on the taper.
"The motor must he mounted so that the taper shank
of the motor spindle is through the chassis, but with
enough of the spindle below the chassis to take a

PRACTICAL WIRELESS

3= 3¢’
=

December, 1949

grooved pulley. To do this it will be necessary -
to put distance pieces between the mounting
brackets and the chassis. as normally it is intended
for the motor spindle to project a good way through
the motor board.

Malke a grooved pulley as shown in Fig. 15, and
fix it to the motor spindle just clear of the motor
frame (Fig. 30). Now find a suitable position to
mount the motor so that the pulley isin line with the
pulley on the second motion shaft and the gear
wheel just clear of the gear wheel on the turntable.
at the same time making sure that the belt drive
does not foul the motor hrackets or anything else.
Aim also at getting the belt as short as pcssible.
The hole in the chassis through which the motor
spindle passes can be quite large so that the gear
wheel centre piece can pass through (Fig. 30) and
allow the gear wheel to lie close to the chassis. The
gear wheel must be exactly in line with the gear

Fig.25
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Figs. 25 and 26.—Record supporting pillar assembly.
wheel on the turntable, and is set by the distance
pieces on the motor mounting. Finally, the idler

pinion must be fitted in such a position that it
meshes with both gear wheels.
(To be continued)
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‘Stabilised Power Packs

Of Especial Interest to Battery and Mains Users of Class B .
By C’ SUMMERFORD /

piece of apparatus is a comparatively simple
job, and usually takes the form of that shown
theoretically in Fig. 1. It is generally understood
howover, that the voltage at the output terminals
will only remain conitant if the current taken
from the power pack ‘s also constant, and is,
moreover, a.pproxxma,tely that which' theé' poW@i‘ pack
is rated to give.
When, therefore, it is required to drive some

BUILDI‘NG a power pack to drive one single

O—
P

AC,
Mains

ol

Fig. 1.—Standard power pack circuit.

other piece of apparatus, which may, for examplo,
be a Class B amplifier, the circuit of Fig. 1 will be
found to bo totally inadequate. ,The reason for
this is that a Class B output stage has a current
swing which, varying between rather wide extremes,
causes the power pack voltages to vary between

similar wide extremes. As cuarrent peaks will
coincide with voltage reductions, it will be
appreciated that this will cause considerable

distortion, due not only to_ the throttling ecffect
on the Class B valve, but also to the fact that all
other valves in the apparatus will suffer in like
manner from inadequate voltage. The distortion
may even take the form of the so-called motor-

4 LFC,
o .
i
+/25V. ‘:|:3+ +
C [ o #
- - AC.
Mains
P
N
Fig. 2.—A siabilised tapping point,

bhoating, which is, of course, A.F. instability caused
by oscillation at very low frequency.

To overcome this difficulty a bleeder resistor is
sometimes included across the power pack output,
as shown by the dotted lines in Fig. I. Proyided
this resistor has a low enough value a measure of
voltage stabilisation will be achieved, although, as
a low value shunt resistor will take appreciable
current, the power pack current capabilities will
have to be greater to meet this extra demand. As
this will entail the use of a bigger mains trans-
former, plus a smoothing choke of heavier current-
carrying capacity, it is obvious that the power pack
will be more costly. [

Luckily, there is a device available which enables
us to overcome the problem quite simply. This is
the gas-discharge tube or, as it is perhaps more
gonerally kmown, the neon stabiliser. One such
stabiliser is the Cossor S130 (Services No. VS110),
which has the ability to keep the voltage across its
clectrodes almost constant at 125 volts while
passing current which may vary from 7 to 75
milliamps. This current will not commence to
flow until thé applied voltage is about 135 volts,
and will then continue to flow in increasingly
greater quantity until the maximum operating
voltage of 180 volts is reached!

The remarkable regulating propeltles of the
stabiliser may be seen graphically in Figs. 3a
and 3b. Fig. 3a shows the amount of voltage
variation at the stabiliser electrodes, plotted against
tho current, in milliamps taken from a givon
power pack by its associate apparatus, while
Fig. 3b shows -voltage variation plotted against
current through the stabiliser. In their different
ways these two curves clearly show that maximum
voltage deviation is only about 3 or 4 volts, which is
tantamount to a regulation to within 2} to 3 per
cent. Such a regulation compares very favourably
with that obtainable from even a large-capacity
H.T. battery.

Current Through Neon Ceases)

130,
] [
Vo/tage
Variation
Across €0
Neon
£C 10 20 30 40 50 60 70
Current Taken By Assoc/ated Apparatus
In mAs
130
Voltage "
Variation
Across
Neon
#0520 30 40 50 60 70

Current Through Neon In mAs '

I
Fig. 3 (a) and (b).—Graphs showing effect
- of stabilisation. '
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For Battery Class B Users

A suitable power-pack for battery receivers and
amplifiers in general, and those with Class B
output in particular, incorporating the S130, is
shown at Fig. 2. As will be seen, this differs from
that shown in Fig. 1 only by the addition of the
stabiliser and dropping vesistor. - But let us analyse
the circuit completely.

The first thing one has to do when designing this

-+ 250 v EREmEmpe—
-\~ 000000
“ R LFC
]
25V, 3 EL
R o A ac
Mains
@
9
e /o]
Heaters

Fig 4.—Two stabilised ourputs are given by tlus
arrangement.

type of power pack is to ascertain the approximate
maximum current likely to be required by the
receiver or amplifier. Even during momentary
peaks, such as are encountered in Class B, this
maximnum is “unlikely to exceed 45 milliamps.
Add to this the minimum current required by the
stabiliser which, as stated above, is somewhere
around 7 milliamps, and we have ‘a total of 52
milliamps. In view of this, a mains transformer
rated at 250-0-250 volts at 60 milliamps will be
entirely suitable, and accordingly one of this rating
has been chosén. Rectification is by the normal
full-wave method, and filtering is accomplished by
the usual smoothing chokeand twin 8 uF electrolytic
condensers.

There now remains only  the value of dropping
resistor R to be decided. To arrive at this we must

+375v.
e
LFC.
L
- - AC
b Mains

o
3
<
1

e~ 1]
(== Heaters

Fig. 5.—How three stabilised outputs may be
obtarned.
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first know what the rectified voltage will be at full
currenf consumption ; in this particular case it
will be 250 volts approx. Next we must ascertain
the D.C. resistance of L.F.C. and, by a simple
applieation of Ohms Law, find out the voltage drop
across it. Supposing, for instance, that L.F.C.
has a D.C. resistance of 500 ohms, then 60 milliamps
passing through this will cause a voltage drop of
30 volts. Subtracting this from 250 gives a voltage
at the point A in Fig. 2 of 220 volts.

We have already seen that the stahiliser requires
a minimum * striking >’ voltage of approximately
135 volts. Therefore the voltage to be dropped
across R will be 220 minus 135, i.e., 85 volts.
Again applying Ohm’s Law, V- I=R, where in this
case V is 85 volts, and I is 60 milliamps. we find
that R is 1,416.6 ohms. In practice it is not
necessary to bhe so precise, and a resistor of 1,400
ohms will be quite satisfactory.

Summing up, then, there are only two important
points to remember : (1) that the stabiliser must
not be asked to carry more than 75 milliamps ;
(2) that when calculating the value of R the D.C.
resistance of the smoothing choke must also be
taken into account.

It may be thought that a further smoothing
condenser should be included across the stabiliser,
but although one may be added if desived it is
not always essential, as the stabiliser itself has a

condenser-like effect and is equivalent in this
o 3 -
LGS b
+250v g
of L
- =7 AC
=1 =y | Mains
+125v. IS
fes——
= To
o Heaters %
|
Fig. 6.—For class band sinular arrangements,

maximum stabilisation s required on these lines.

respect to a 6 uF condenser at 100 cyecles, which
is the ripple to be smoothed on 50 cycle mains
with full-wave rectification.

One. further point that should be made about
resistor R is that in this particular power pack its
wattage rating should be at least 6 watts.

For Mains Users

Much of what has already been said of the Fig. 2
circuit also applies to that of Fig. 4. It will be
observed that in this circuit, however, two S130s
are series-connected across the output, thus
stahilising the voltage at 250 volts, although there
is still a 123-volt stabilisation point at the connection
between the two tubes.

Most mains receivers orv amplifiers use rather

(Continued on page 502)
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L YDESDALE

Bargains in Ex-Serviee Electronic Equipment.
1.8, Navy. RZ28/ARCS5 Mobhile U IIF i{eceiver for 144
mcls opex‘atlon frequency 100-150 mc/s. A 10-valve superhet
l'l 7A"< 2/12SH7'5 2'12SL7‘5 128K7, 12A6, 24
tc. (less dynamotor and Xtals).
case, 13} X 7 X 4( 1ns for 24 volt operation.
CARRIAGE
PAID

CLYDESDALE'S
lf’RICS ONLY 3 7/6 d- each.

Receivers of the SCR-274-N (AN ARC-5) * Command ”
Series. BC-453 or BC-454 or BC-455, each a 6 valve superhet
for 24V. operation (dynamotor not supplied) with valves and
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YOU, too, can
get ta the T@P...

WITH OUR HELP
—By POST

Don’t be content” to stay
among the crowd—RISE 10

In metal

the topmost, best-paid ap-
pointments by your own
efforts. The Bennctt College
will train you (o get to the top,
by postal tuition in your spare
time—just as thousands of others
have been helped to success and / ]
prosperity. This is the famous
Correspondence Collcge which
gives personal tuition 1o each
individual student and you
just cannot fail to make good.
WHATEVER YOUR GOAL-WE
WILL TRAIXK YOU FOR IT.
Let us advise you NOW,
Write to-day, tetling us the //
work in which you are inter-
ested. We shall be glad to /
give you full and free in- )
formationof how Thc Ben- ,J
net College can train you
ranksina very short time /j ?
and at very small cost.

at home to reach the top
Direct Mail 1o Dept-

//

SHEFFIELD

Radio (Shert Wave) ]
Television

If your requirements
are not listed above,
write us for free advice

THE BERNNETT COLLEGE LTD.

circuit.

SIMPLY Ex, U.S.A.
CHOOSE
YOUR CAREER
Blue Prints CLYDESDALE'S
Book-keeping PRICE ONLY
Carpentry

Civil Service
Draughtsmanship
Mining
Plastics i

CLYDESDALE'S
PRICE ONLY

plus Adm.. Stock.

CLYDESDALE'S
PRICE ONLY

104~

Branches In

in maker's carton, §0/- each, post paid.
Used, with dented case, 37 /6 each, post paid.
Stiit Available. Units of t.he SCR-522-BC-624 Receiver Chassis
with 11 valves, etc.. plus
Chassis (partly stnpped by B.0.T.) at 37/6, carriage paid.
Special Price for both R1481 and P.U.,is €8 8
S.C. Master Oseiilator. Type M1- 19467-A.
Brand New in maker’s carton. A ‘‘ ready-made * V.E.
ranges 2-10 mc/s. 807 valve, grid current meter—E,C.O. clrcuin
variable inductances. calibrated micrometer contrals, etc.,
in metal case, 12 x 10 x 6 ins., with Instruction Books,

Wee Megger Test Set. 20 megs. at 250 volts, 500v. conversion |
data supplied. Made by Evershed and Vignoles, Ltd.

BRIDGE MEGGER Test Set. 100 megs. at 1,000 voits. Sur-
Comprising Megger and decade resistance box complete.

NOW READY, New 152-page illustrated List No. 6,

New applicants please send 6d. for handling cost.
Please print name and eddress,

CLYDESDALE 35

2, Bridge St., Glasgow,
Scotiand,

Free gift of BC-626 Transmitter

0, carriage paid.

C! '\RRIAGE

79/6d.

each

POST
PAID

£5196
Made by Evershed and Vignoles, Ltd.

CARRIAGE
£35 PAID

C.5. Phone : SOUTH 27069
England and Northern Irciand.

Designed by LEWIS GEORGE !

ELECTRONICHART
DATA SHEETS

contain Blue Prints, Instructions and

Full Technical Details of ‘up-to-the-
minute Designs for the Home Con-
structor.

No. I. THE V.H.F.*
AUDIO AMPLIFIER
Response: 20-40,000 c.p.s.+0.5 db.
Distortion: 0.65 of one per cent.
Output: 8 watts. Balanced Feedback.

Direct-coupled Push-pull Cigcuit using
standard cemponents.

* Very High Fidelity-

Ho. 2. A FIVE-STAGE
THREE-VALVE T.R.F.
TUNING UNIT

designed expressly for use with the
V.H.F. Amplifier.

Wide-band High-gain R.F. Stage.
Infinite Impedance Detector. Separate
Treble and Bass Tone Controls. Bass
Amplitude Corrected Pick - up Input.
** Electronichart '’ Data Sheets may be
obtained for 2/ each from your Radio
Dealer, Newsagent or post free from

ELECTRONECRAFT
PUBLICATICNS

Dept PW, 45, South Audley St.,
London, W.I.

LYONS RADIO

Js, GOLDHAWK RD. DEPT. MP.
! SHEPHERD’S BUSH, W.12.

POWER UNITS TYPE 297, A rotary
converter unit for 24 v. input and a fully
smoothed and filtered output of 200 v. at
50 mA. and 13 v. at 1.8 A, Principal parts
ﬂtted are voltage stabillser type VS$110,
50 mA. L.F. Choke, fuse holder, etc.
}{oused in metal case 13in. x 7iin. x 5lin.
cand1|l:I20n as bxiand new and unused. Price
/6 CArT:
INDICATOR l‘thS TYPE 157. These
units are fitted with the now well-known
cathode ray tube type VCR97. 16 VR65's,
2 VRS54’s, 2 VR! H.V. condensers, wire-
wound pots.. crystal unit, Muirhead slow-
motion drive and a host of other useful
parts. Condition is practically as new.
\Mth C. R Lube tested before despatch.
Price £3 1 6dt.. carriage 76.
AERIAL S“ ITCHING RELAY UNITS
‘TYPE 78. This unit can be operated manu-
ally or from 24 v. D.C. and will switch two
separate feeders simultaneously. n
ldeal aerial change-over relay especially
fcr the 144 Mc/s. band. Price 10/- post rree
IIFAI)I'I’()\LS Ex-Army ty D.L.R.5
low resistance, double headphones with
canvas headband. Moving armature type
suitable for crystal recelvers. or type
-R. low resistance double headphones
moving diaphragm type with metal head-
band. Either type. 5/9. post
MINE DET LCll)l( AMPLIFIERS. Brand
new units fitted with 3 1T4 valves. These
are well made resistance-capacity coubied
ampliflers housed in aluminjum cases.
Price 22/6 post free. Spare valves 7/8 each.
Amplifier unlt. less valves, 6/-
ACCUMULATORS. Brand new U.S.A.
made Government surplus.

v. 11 amp. hour at 5 hour rate. Case
size 8in, x 8in. x 7/in. with terminal cover
projecting 2%in. Price 52/6.

12 v. 34 amp. hour at 5 hour rate. Case size
10in. x 10in.x 5iin., terminal covor projects
2iin. Price 75/-.

Carriage either type 10/6 (5/- returnable
on packing crate).

www.americanradiohistorv.com

Just Released by the
Ministry of Supply

1355 RECEIVERS

Brand New, Unused. Complete with
11 valves. As specified for the ‘* Inexpensive
Television Receiver.”

Price 3 gns.

(Part packing and carriage, 5/-.
Delivery per -passenger train per return).

These instruments are new and shou!d not
be compared with deteriorated units offered
at a low price which are completely useless.
Alexandra Palace has been received at
Ormskirk, Lancs (200 m:les) using the |355.
To avoid disappbintment we suggest you
send your order immediately.

H.P. RABIO SERVICES
Britain’s Leading Radio Mail Order fl{‘:u[s)é
55 County Road
Walton, Liverpool, 4

Estab. 1935. Tel : Aintree 1445.
Siaff Call Signs : G3DGL, G3DLV.
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LASKY’S RADIO 3

7 DAYS APPROVAL OFFER. MONEY
RFFUNI)I~I) IF DISSATISFIED.
“ THE VEEWMASTER.” As exhibited
at Radlolympia. Complete assembly in-
structions for building a 9in. or 12in. tube
television set, also a 32-page booklet giving
full constructional details and notes on
building. Brilllant black and white picture.
Incorporates all the latest developments.
Also supplied are 8 full-size working draw-
ings and stage by stage wiring diagrams.
PRICE 5/-, POST FREE.
REC l)l\ Iul{ TYPE 69
Contains 10 valves : 4 VR55, 6 EF50. Also
amotor generator with 27 volts input and
250 volts and 12.6 volts output. Dozens
of components
A GRAND BARGAIN, AT LASKY'S PRICE
F 34/-. Carriage 4/6 extra
AMLR ICAN AIR CORP. RECEIVER
TYPE BC824A
11 wvalve superhet, frequency covermte
00 156 Mc/s. Valve line up :
1 1208, 3 13SG7. 1 12J5, 1 12AH7. 1 12HG
Dozens of useful components. cotls. variable
condensers. etc, Size : 154in. x 7§in. x 6in.
Weight, 28 Ibs. Supplied less the buzzer. |
This is the recelver section of the SCR522.
LASKYS PIRICE, 19/11. Carriage 5/- extra
BRAND NEW AND UNUSED. IN
MAKER'S ORIGINAL CARTONS. EX
A.M. UNIT TYPL 587 C/WW.,
Contalnlng 11 new valves : 2 5Z4G. 2 5U4G, |
1 VU120, 1 6X5GT, 2 EF50, 2 V870 (voltage
stabilisers), 1 6V6G. Dozens of various
components, including high voltage con-
densers, pot/meters, resistances, con-
densers ( 8 mfd. 500 v.w.). chokes. etc.
Totally enclosed in metal case. size 12in.
x 11iin. x 8in. Weight, 40 1b.
LASKY'S PRICE 49/6. Carriage 5/- extra.
Send a 2id. stamp with your name and
address for a copy of our current stock Iist
of Ex. Government radio and radar gear.
the Lasky’s Radio Bulletin.

LASKY'S RADIO,
370 HARROW ROAD, PADDINGTON,
)

o DON. B
(opposite Paddington Hospital) .
Telephone : CUNningham 1979.
Hours : Mon. to Sat.. 930 am. to 6 p.m.
Thurs. Half Day.

—THESE ARE IN STOCK—

A Home Built Televisor for Sutton
Coldfield Reception. By W. I. Flack.
4s. 6d. Postage 3d. l
Sound Reproduction. By G. A. Briggs:
Ts. 6d. Postage 4d.

Valve and Service Reference Manual. ‘
Mullard. 5s. Postage 3d.

Cathode Ray Tube Traces. By M. [
Moss. 10s. 6d. Postage 6d.
Electronic Musical Instruments. By
8. K. Lewer. 3s. 6d. Postage 2d.
Newnes Television Manual. By F. J.
Canun. 7s. 6d. Postage 4d.
Outline of Radio—Covering  the
Principles of Radio, Television and
Radlar. By H. E. Penrose and Others.
215. Postage 9d.

Vade Mecum—2 volumes—1948 edi-
tion. By P. H. Brans. 19s. &d.
Postage 9d.

The Electronic Musical Manual. By
A. Douglus. 18s. Postage 6d.
Loudspeaker. By G. A. Briggs. 5s.
Postage 3d.

Radio Valve Data—Compiled by
Wireless World. 3s. 6d. Postage 3d.
The Mathematics of Wwireless. By
Ralph Stranger. 7s. 6d. Postage 5d. i
Practical Wireless Service Manual,
By F. J. Camm. 8s. 6d. I'ostage 6d

and American radio books. Complete
list on application.
THE MODERN BOOK CO,

(Dept. P.11), 19-23, Praed Street,
London, W.2.

We have the finest selection of British }
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THE WORLDS
JrNEST & CHEAPEST
TELEVISION

2 RF Stages. Tuneable Oscillator.
4 IFs. staggered from 9.5—13.5 mcs.
Det. and output stages. Extra circuits
that can be modified for Time bases.
A total of 17 valves.

This is the ideal unit for television
conversion. A complete vision receiver
can be made from this with the addition
of three pots. three condensers, a mains
transformer and a VCR 97 tube.

OUR PRICE, 25/-. plus 5/- carr. Circuit
and our conversion data. 3/-.

W/S 21 RECEIVERS.—A complete
receiver. functioning as a superhet on
4.2—7.5 me/s. and as & double superhet
from 18-31 mcs. Built-in BFO and
noise limiter. Complete with circuit,
9 valves and batteries, 45/-.

INDICATOR UNIT 198.—With a 3in.
short persistence CRT, 4 SP6ls, 3
EAS50s. a host of pots, condensers and
resistors. etc.. this is the ideal unit
for converting into a oscilloscope.
ONLY £2, carr. pald.

TR 9 RECEIVERNS.—A six valve TRF
receiver. covering 6/9 mc/s. Complete
with six battery operated valves, 15/-
carr. pald

AMPLIFIER UNIT 165.—2 AF Amnli-
fiers, on a small chassis. complete with
five mains operated valves. (1) EF36
driving EBC33. (2) EF36 driving nush
pull EL 32s. Complete with circult
22/- carr pald Amplifier unit 18. is
similal ove, but contains an
agdmona] EBCB:! Nocircuit available.
 17/8.

NOISE LIMITERS. —A complete sub
assembly, with double diode valve. and
all small parts ready to fit. In sealed
cartons, they contain an instruction
manual which, whilst referring to a
particular receiver, Is sufficiently
comprehensive to enable it to be fitted
to any superhet. Another huge pur-
chase sells these for 3/6 each, post [ree.

19 SET POVWER UNITS.—Two units

| on one chassis | A rotary convertor

dellverlng 540 v. at 40 mA, and 275 v.
m.

with an input of 12 or 24 v., are sacri-

ficed at 12/6. carr. pald.

All goods sold as used unless othérwise
state

RADIO EXCHANGE CO.

9 CAULDWELL STREET, BEDFORD
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—WE DON'T—

supply anything Ex-Government
ALL BRAND NEW GOODS
~— fully guaranteed —
GARRARD
R.C.65, ACIDC AUTO-CHANGER.
Mixed records............ £20 I5 0
R.C.65, A.C. AUTO-CHANGER.
Mixed records ......... £15 13 6
US, ACIDC Motor with turntable,
pick-up and Auto stop £12 9 2
All the above are fitted with Magnetic
head.

COLLARO
R.C.49, A.C. AUTO-CHANGER.
Mixed records, Crystal Ihead.
£14 6

8

R.C.500, A.C. AUTO-CHANGER,
non-mixer, Hi-Fi head £10 I5 ©
MOTOR AND TURNTABLE with
Magnetic pick-up and auto stop.

.C. - 913 6

M.ILIMARCONI

AC. AUTO CHANGER non-mix,
Hi-Fi head complete with trans-
former ... £10 10 8

TAYLOR TEST GEAR

The entire range by this famous maker
is now available on Hire Purchase.
S.AE. for catalogue and terms.

All items' can be supplied C.O.D. up to

15lbs. in weight. Otherwise Cash with

order please.

<l Special attention to Overseas orders

which are free of purchase tax.

MODERN ELECTRICS LTD.

164, Charing Cross Road, London,
W C 2 Telephone : Ternple Bar 7587.

“YOU CAN RELY ON US”

FOR
CLEAN COMPONENTS AT
COMPETITIVE PRICES

IMMEDIATE DISPATCH
LOOK—

JUST A FI‘\V OF OUR LINES
.CIA L ()FFP R
6K8gt, 6K7, 6Q7 6V6
7/6 e;lch Sct of 5. 35/-

12K8, 12K7, 12Q7. 35L6, 35!
7/6 each, Set of 5., 35,-

185, 6/-, 1T4. 5/-, EA50 2/8. EM34, EL33
BRAND NEW—NOT EX-GOVT.  7/6 each.

‘()UI)SI'LAKLI(S —len 25 6. 3iin..
12/8 ; bin. with dust cover 9'9 6lin.. 19/
with Transformer,17/6 ; R. &A.8in 158 |
with Trans.. 18/6. ALL BRAND NEW.
SPEAKER TRA NS.—55 : 1 Pentode, 4/8 :

| 4 Ratio. 6/6 ;' Midget Mains Pentode, 3/9 :

Super Midget to match DL92, 354, 4j3.
COILS.—Wearite " P," 3/- (Blueprint sup-
plied) ; Superhet matched pair, MW/LW/S,
with clrcmt for Tri/Hex, 9/6; T.R.F..
MW LW, pafr. 7/6 (circuit).

COIL, PACKS (Midgetl).—Neat and smnu
for Tri/Hex. FC 465 Keis. I.F., MW

25/ MW/SW., 25/~ MW/LW/SW, 286
ELECTROLYTICS,—3 mfd. -450v. Midget
iin. diam.. 2/6. 16 mfd., 350v., Ali. 9/6 -
32 mfd. 350v.. Al 3/-' 16 mfd. plus 8 m[d
450v.. Ali. 5/6 ; 24 mfd. plus 16 mfd.,

All. 6/-. Howts of others.

RESISTANCES [ watt - 3d, | watt . 4d.
1 watt - 8d. Large Stock.

Write telephone or call tor :

PRICE AND DATA LOOSE LEAF FOLDER
containing Blueprints. 2id. stamp.

RADIO SERVICING (0.

444, WANDSWORTH ROAD,

CLAPHAM, LONDON, S.w.8.
Telephone ; MACaulay 41
T7. TTA Bus ; 26, 28 Tram. S.R. Station,
\Vandsworhh Road.
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Usmg Copper

Hints for the Constructor of Transformers,

N the face of it, this article seems to be rather

O superfluous.  Uopper wire tables!  What

comments can possibly be necessary on so
straightforwarc a subject ?

First, let me relate the experience of a young
friend who decided to construct a mains transformor
for a radio set. Having designed it down to the last
detail on paper, he commenced o wind the primary.

It wasn't long hefore he encountered a snag ; the
number of turns allotted to each layer just wouldn’t
fit into the available space. 25 s.w.g. cnamelled
wire was being used, the length of winding space
was liins., the wire table gave the turns per inch
as 62.5, that is 94 turns for the complete layer, but
it would only take 89 turns close wound, five turns
short of the caleulated value. He decide d however,
to carry on and complete the primary, an c-xtra
layer being necessary to take all the turns. This
added about .015in. to the depth of the winding.

The' secondary wu_l‘d__mg"pxovt d to be the same,
here the caleulated turhis per layer for 36 s.w.g.
Hnamelled was 180 but onlv 170 could be accommo-
dated, no ‘matter ho“ camtully wound. Two extra
]n)exs were again necessary, which meant another

.016in. to the depth of winding. The valve heater
windings proved to be most inconvenient, instead
of two layers, as calculated, it was necessary to
start a third layer on each winding to fake two extra
turns, thus, as it was thiek wire—16 s.w. g.—.063in.
was added to the depth of each. The winding depth
for the completed transformer was, therefore, greater
than calculated by, .065+4 .065 4 .015+.016=_.161in.

The crowning tragedy was yet to come, due to the
increased dopth of winding the laminations would
not fit over the coil and it had to be stripped down
again.

This little story, which is by no means unique
for I have seen the same thing happen many times
with beginners, should serve to stress the import-
ance of the {ollowing points, not only with reference
to turns per inch but also to other properties listed
in wire tables.

There was obviously something here which
required explanation. \Were the wire gauges wrongly
marked on the reels or were the figures in the wire
tables wrong ? Neither of these reasons were likely,
nor did they fit the bill in this case. The real reason
was that the wire tables were imperfectly understood

Turns per Inch

The turns per inch figure given in wire tables is
the number of turns which can be wound into an
inch length, providing the turns are wound abso-
lutely close one against the othor. In practice this is
not possible except by very slow and painstaking
winding, and it is necessary to multiply the table
figure by a ‘‘ spaco factor ’’ to arrive at the turns
per inch obtainable in practice.

In machine-wound coils the space factor is
usually in the region of .95 ; this figure can also be
used for carefully hand-wound coils, othorwise the
factor should be somewhat lower. For example
28 s.w.g. is given in the table as 62.5 turns per inch,

PRACTICAL WIRELESS
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Wire Tables

Chokes, etc. By ERIC LOWDON
the figure obtainable in practice will therefore Le
62.5 X .95=159.4 turns per inch.

Current Rating

Theye is an idea abroad among beginners that tho
current ratings given in tables are absolute, con-
sequently they usually use conductors that are much
larger than they need be, or occaszionally eonductors
which are too small for the job.

The figures given are usually based, unless other-
wise stated, on 1,000 amps per sq. in. cross sectional
area of conductor. In practice the rating of a
confuctor is governed entirely by the temperature
to which the wire will rise. and this in turn will be

governed by the conditions under which the wire is

used as well as on its cross sectional area.

~ For example. 20 s.w.g. is rated in the tables at
1.0 amp.; if, however, a small coil-of 20 s.w.g.
is immersed in ¢old, running water it will safely
carry many times this figure. On the other hand, if
the same coil is embedded in, say, the heart of a ball
of cotton wool which will prevent the heat genevated
in the coil from escaping, the wire will become
exceodingly hot with only a very small current
flowing.  Again, the ultimate temperature will
depend to a great extent on the period of time for
which the current flows. 20 s.w.g. could safely earry
100 amps. for a very short period.

Between these extremes lies an infinite variety of
conditions which will modify the ehoice of wire for a
particular application. and obviously no hard and
fast rules can be laid down to cover all conditions.

In general, however, conductors used in small
transformers, chokes, and other multi-layer com:
ponents may be rated up to 2,000 amps per sq. in.,
that is, double the currents given in the tables.
On this basis 20 s.w.g. would be used to carry 2
amps instead of 1.0 amp. In open components with
only one or two layers and reasonably good air
circulation, this figure can be increased still further,
while open lengths of wire in airy locations.will carry
still greater currents without undue heating.

Ohms per Yard

It is often necessary to calculate the resistance
of a proposed coil, as in transformer design, in order
to assess the volts drop in the winding so that the
number of turns may be adjusted to eompensate
for it.

Wire tables give a figure for the ohms per yard
of the various gauges, on which such calculations
are based, but as often as not they neglect to say
that this figure is true only at a tempeorature of
60 deg. F.; as the temperature increases so also
does the resistance.

Unless designed on very generous lines, a trans-
former will heat up appreciably and velts drop
caleulations hased on the resistance tigures given
in the tables will err by as much as 20 or 30 per
cent. It is, in fact, normal practice in transformer
design, to assume a figure 20 per cent. greater than
that given in the table for ohms per yard. This
ensures that caleulated figures will be very close
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to those which exist
warking conditions.

As in the case of current ratings it is difficult
to formulate hard and fast rules to cover all condi-
tions, but where resistance is important this point
should be borne in mind.

in the transformer under

Depth of Winding

When designing multi-layer coils it is necessary
to caleulate the depth of winding to ensure that it
will fit into the bobbin or, as in the case of trans-
formers and chokes, that the laminations will fit
over the windings.

Extreme caro must be exercised here, otherwise
a lot of work may bo expended in winding a coil
only to find when the job is nearly finished that the
wire will not fit into the available space.

From the tables we can easily calculate the
number of laycrs vequired and hence the depth of
winding. This will be on the assumption that cach
layer will lie absolutely flat one on top of tho other,
and not forgetting to take into account the thickness
of any paper or fabric insulation that may be used
between layers. In practice, however, the layers
will not lie perfectly-close to each other and, as in

Mobile VHF. and
the Press

AL'I‘HOUGH the uses of V.H.F. ra:io in industry

and commerce are slowly becoming known,
there arc many applications which,  although
advantageous, have not yet bean attempted on a
large scale. One is in the newspaper field, and a
Wolverhampton newspaper has adapted a caravan
as a triple-purpose unit with radio as the focus of
its utility.

The caravan, in effect a branch oftice on wheols,
contains a ““ Bush ”’ machine for stencilling sporis
results into the stop press column of pre-printed
papers, a fully equipped photographie dark room
and a 20-watt V.H.F. radio tran-mitter and receiver
made by The Gencral Etectric Co., Ltd.

The most modern form of freguency modulation
is used for this V.ILF. radio, and it is fouad that
interference caused by electrical machinery, ete.. is
almost non-existent. No spocial technical knowledge
is needed to use the equipm-nt and there are no
tuning knobs to turn. The hanclset is picked up and _
usec! as an ordinary telephone, and the control box
contains a small loudspeaker so that the station
can be called when the handsst is hanging up.

By having the vehicle equipped with radio it is
not only possible to-transmit nows diroct to head
oflice at Wolverhampton, but sports res:ults for the
“ Bush ” machine can be transmitted from head
office to the van.

It is also possible to advise the News Editor as to
picturcs available or on their way to him, and for
the staff of the van to maintain general contact
with headquarters when the vehicle is at functions
such as agricultural shows, sports nieetings, ete.
On such oceasions it is often a general inqairy
oflice for any matter which might be raferred to the
paper by the public, and has proved to have
substantial prestige value by allowing an answer
to be given very quickly to.any type of question.

An interesting feature of the G.E.C. radio equip-

PRACTICAL
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the case of turns per inch ecaleulations, it will be
noecessary to take into account a *‘ space factor™
to arrive at the real depth of winding.

This factor will vary to some extent with the type
of coil, but will usually lie hetween !.1 and 1.15.
If, for instance, a round bobbin is being used on
which is to be wound a single multi-layer winding
such as a choke, then quite a low space facior can
ho assumed. If the caleulated depth is, for example,
0.25in. then this figure would be multiplied by a
space factor of, say. 1.1. The actual depth of
winding will therefore bo 0.25x1.1=0.275in.
If a rectangular bobbin is used then the factor will
be increased, for here the windings tend to be tight
on the sharp corners and bulge on the flat sides, this
effect is particularly noticeable with machine-
wound coils, the space factor shoulil therefore be
in the region of .12 in such cases.

In transformers where two or more windings are
used, the factor should usually be not less than
.15 or if a round bobbin is being used, slightly less.

Thus, if tho winding depth of a transformer as
caleulated from the tables is 0.32in., then the actual
depth occupied by the winding will be 0.32x1.15=
0.368in.

ment is that the same apparatuscan be switched to
become a public address amplifier, and thus
announcements can be made from the loudspeakers
on the roof without the need {o have a special
amplifier for this purpose.

The radio equipment has a nominal coverage of
15 miles radius from Wolverhampton, but in many
cases this is greatly exceeded, especially when the
trailer is standing on high ground. Power is drawn
from battevies carried in the caravan, and these can
be charged off the dynamo of the towing vehicle.

For Railways
NOTHER novel V.H.F. Unit has heen designed
by the same firm for use in railway systems;
mines, quarriez, large agricultural schemnes and
similar applications where rough usage might he
expected.

The equipment consists of a 15-20 watt frequency-
modulated transmitter and receiver mounted in
cast light-alloy, dust and weatherproof case. "The
equipment can be installed in any position for
remote control from the footplate of a railway engine.

Rosilient mountings ave provided for the equip-
mo>nt within the case, whilst for servicing anmd
maintenance the whole chassis can be withdrawn
on runners.

A partienlarly interesting feature of the apparatus
is the (optional) built-in selective calling device. The
system depends on the headquarters (fixed) trans-
mitter being modulated at audio-frequency so that
uniselectors in the sub-station (mobile) receivers
step round in sympathy with the audio impulses
tranamitted. Constant monitoring at the sub-
stations is thereforo not nscessary. At the wanted
sub-station the operator's attention is drawn by
means of a bell or light. ]

The selective calling system is applieable to
simplox, two-frequency siraplex or duplex working,
and is generally arrangod so that all the unwanted
stations are locked out during use of the main
transmitter. It is always possible. however, to call
groups or all the sub-stations by using special dial
numbers.
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Best British Bargains!

LIGHTING PLANTS.—for country
house or workshop lighting. Villiers 550-
watt I8 volts petrol engine and dynamo,
with switchboard enclosed in steel cabinet,
£22/10/-, Villiers 1,260-watt plant. 35 volt
35 amp., £25. Pelapone 500-watt plant,
50 volt 10 amp., £35. A.B.C. |} kilowatt
plant, 50-70 volts, £37/10/-. Lyon Norman
| kilowatt plant, 110 volts, with switch-
board, £45. Carriage exta on all lighting
sets. The famous Chore Horse Lighting
Plant for small house or bungalow lighting,
300 watts, 12-15 volts 20 amps., with
switchboard, £17 (carriage extra).

A.C. LIGHTING PLANTS.—I[.5 k.w..
3 h.p. single-cylinder air-cooled mag., ig.
220 volc A.C., 50 cy., gen. switchboard and
fuel tank, £35 3 k.w. 5 h.p. single-cylinder
two-stroke engine with 380 volt 3-phase
gen. and fuel tank, £50 (carriage extra).

THE DEM. CONTINUITY TESTER.—
A self-contained circuit tester in wood
case with battery and single ’'phone, 716,
post li-,

PARCELS.—!0Ib. useful oddments for the
junk box. All clean. dismantled from
Government and other surplus apparatus,
716 post free. (Not for Overseas buyers.)

SWITCHES.—P.O. Dewar key switch,
7-pote, C.O., 316. Yaxley 3-pole 3-way,
216 ; }-pole 8-way, 2/6. Toggle switch,
flush panel, D.P.C.O., 250 volt | amp., 3/- :
P.C.O., 2-; G.P.O. Lab. Rcversing
Switch, §/-.
LIQUID LEVEL INDICATORS.—With
ball-float geared to watch dial panel gauge
for range of 9in. rise and fall, 7/6. Indicators
with float but without panel gauge, 3/6.

ELECTRADIX RADIOS
214, Queenstown Road, London, S.W.8
—_Telephone MACaulay 2159E

AND

L‘R"S
EFFICIENT SERVICE
CASH OR EASY TERMS
When you purchase on L.R.S. Con-
venient Terms Formalities are
reduced to a Minimum and you deal
direct with us from beginning to end.

ARMSTRONG

ALL WAVE CHASSIS

(incl. speaker and output trans-

former).
Model EXPi83/2. Cash £18.17.1,
or £4.12.0 and {2 mthly instalments
of 26/-. Model RFI03{2. Cash
£26.10.0, or £5.10.0 and 12 mthly
instalments of 38-. All other
Armstrong Chassison similar terms.

FOR PROMPT

COLLARO RADIO-GRAM UNITS
Complete with high-grade magnetic pick-

up.

Modet AC504.
and 4 mthly instalments of 20

Modea) ACS505. Cash £7.6.3, or £2 and
€ monthly instalments of 201-.

GOODMANS LOUDSPEAKERS

Axiom Twelve. Cash £3.8.0, or £1.8.6,
and 8 mthly instalments of £I.
Standard §2in. Cash £6.15.0, or £1.5.0
and 6 mthly instalments of £I.

— AYOMETERS (ali models) ~—;

Terms and particulars upon request.

Cash £5.3.2, or £1.10.0 |

PRACTICAL WIRELESS

The °* Fluxite Quins” at Work
*“ Our T.V. is in a bad way,
It's fair got the jitters,'" bowled EH.

** Needs a spot of FLUXITE
To set it all right.
Three times that's popped gut to-day.’

See that FLUXITE is always
by you—in the house—garage
workshop wherever
speedy soldering is needed.
Used for over 40 years in
government works and by
the leading engineers and
manufacturers. Of ali
ironmongers—in tins,
10d., 1/6 and 3I-.

To CYCLISTS: For stronger

wheels that will remain round

and true, there's a time tested

tip. Tie the spokes where they

cross with fine wire and SOLDER.

It's simple — with FLUXITE —
but IMPORTANT.

The FLUXITE GUN
FLUXITE where you want
by a simple
pressure. Price
216, or filted,
3i6.

puts
it

ALL MECHANICS WL HAVE

FLUXITE

1T SIMPLIFIES ALl SOLDERING

|

Write for Book on the ART OF ** SOFT *'
SOLDERING and for leafiets on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE, also on '* WIPED

The LONDON
Est. 1925

BALCOMBE, SUSSEX

RADIO SUPPLY co. .

JOINTS.” Price |d. EACH,

FLUXITE LTD. (DEPT. W.P.),
BERMONDSEY ST., S.E.I.

www.americanradiohistorv.com

495
PRATTS RADIO

I 1070, HARROW RD., L()NDON N.Ww.10
{nr. Scrubs Lane). Tel, LAD 1731
AMI L IFlIﬁI(\i College AC10] watt,
4 valve. A.C. NFB., £8/18/8. Model AClSF
15 watt. 6 valve, P,P, output, feedback over
3 stages, A.C.: £13/19/6. Model UIOE. 10
watts, 8 valves, P,P. output, feedback over
3 stages, D.C./A.C.. £11/11/0, All above have
separate microphone stage .and separate
mike and gram inputs, 2 faders and tone
control. all match 3, 8 and 15 ohm speakers.
Complete with cases. List on reauest,
Ready for immedlate use. Just plug in.
CIANSIS. See November "“P.W.»

COILS, Wearite P, 3/-ea., DencoL. & M.W..
with reaction. 6 6 pr. Dual range coll wllh
reaction. 4'6, Matched pair,
coil pack. 33/-. H.F. choke 1/6 each
TRANSFORMERS. EHT

4v, (for VCRY7). 28/6. Igranic 2'(350 V. 80
mla v5v 18/9, 2x350 v., 120 ma. 6 v.,
6a., 3a.4v., 3a.. 36/- 2%250 V., 80 mia.
6y, 5v 25/9 Fil 'I‘mnsrr 6 v, 21 a., 76,
0-4-i2 v..) 2 a., 8 ( t 230 v.J. Speaker
transfrs 4:6, ultra midget for
CS. ete.. 3’11. "Multi-ratio 5 w.. 7/6
23’9, 1. Fd txl‘%nsfxs Wearnt,e Mg(/)O

. 3in.,

Trovox 5in.. 10/- : 9 12in

ohm), 45/-. Goodmans, 5in., 14/9 ; 8in.
15/9 : .. 28/6: 12in.. 130/-. Rola,

12in. (G12), 130/-.

(‘(L\Dl NSERS. Plessey mldget 32 mfd.,

16x8x450 V., 8x8x450 v..

! B.1. Cardb'd blocks,
9 . Bxl

. 313 i~
8\c8x450 oo 3{11 1:

6/ TMC
16x450 v.. 3.11 H
32x32xﬁo0v 46

6d.

2/8: WS W 4 6

6/6: 9% m/a 10 hy 10
Valve bases, Brit.

44, Presets 50 pf.. 4'| 500 pf,, 1°3.
Valves new. 524, 6J5. GVS, 6F6, 61(8 6K7.
6Q7. 6J7, 5/11 : 1RS, 185, 1T4, 8/9. All oglier
t¥pes a\allable List + tax, Variable con

2 gang 4/6 ;. 3 gang, 6/9 long shafts.
C.0.D. or CWO post extra under £1,
New unuzed

\\

Stamp for list or enquiry.
goods only. Open 10-6.

YOU
cean become

a flirst-class
RADIO
« ~ N i
‘'NGINEEE
We are specialists in Home-
Study Tuition in Radio,
Television and Mathematics.
Post coupon now for free
booklet and learn how you
can qualify for well-paid

employment or profitable
spare-time work.

T. & C. RADIO COLLEGE

KING EDWARD ‘AVE., AYLESBURY

| = Post in unscaled envelope 1d. postage--‘
] Please send me free details of your g
| Home-Study Mathematics and Radio 1
} Courses.
i NAME

..... scsssssasasssessssssac

i
) ADDRESS . ;1o ener sonecesescoanes
P 162

]
[}
!
]
1
nl
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Mains Transformers, Screened,

Fully
Impregnated

H.S. 63. Input 200250 Out-
put 250101250, 60 mlA. 6.3 v.
at 3 amp., 5 y. at 2 amp.
H.S. 40. Windings as above.
4v.at 4amp., 4v. at 2amp.
F.S. 2. lnput "200i250. Out-
put 250101250, 80 mlA.
F.S. 3. Input 3001250. Out-
put 350i0i350. 6.3-4.0 v. at
4 amp., 5-4.0 v. at 2 amp
Windings as FSZ

H.S. 2x.
100 miA

H.S. 3x. Windings as F.S. 3.
100 mlA.

F. 6. Filamenc. Transformer,
Input 2001250, Output. 6. 3v.
at 2 amp

Interleaved and

1 15/6
§ shrouted

19/6

Shrouded

5 Fully

Halt
Shrouded

} 19/6

at

F. 12, Fnlament Transformer ’

Input 2001250 12.6 v. tapped
at 6.3 v. at 3'amp.

at

F. 24. Filament. Transf;rmer N

input 2001250, 24 v. tapped
at (2 v. at 3 amp.

F.5. 43. Mains Transformer

Input 200/250. Output 425!
0/425, 200 miA. 6.3 v. at
4amp.. C.T.63v. at 4 amp.,
C.T.S5 v. at 3 amp.

F. 30 X. Mains Transf&rmer

Input 2001250, Output 300/0

300, 80 miA. 6.3v. al:7amp.

5v. at?.amp
C.W.0. (add

I15- in the £ for

at

Over €2 carriage paid).

H. ASHWORTH, 676, Gt

Road, Bradford, Yorks.

716

1516

2116

4216

2616

carriage.

Horton

VALVES

6V6G. G6V6M,
6K8M, BQTG,
BN7, 6SNT7.

6G/3

6K7G,

574, 5U4G

174, 184
Few VRIL (EF50), soiled but perfect, 4/8.
TFLF\'IQI(D\ MAGNIFYING LENS. Suit

Sin,, 6in 7in, tube, 25/~, post free.
CoNIlh.\'hl .RS. Clean, fresh stock. 8 x 8
x 8, 29 each.

TEST METER,

containing two high-

grade M/coil meters. 0-5 m/amp and 0-20 v.
plus Var. resistance. Yaxley and Toggle
switches, 3 Potentiometers, etc. New and

boxed. 12 6, post free.

SPECIAL

3in. P.M.. 7/9: 10mn.. 13/9 ;

12in.,

LOUDSI'EAKER = OFFER.
32/6 .

5in. Cabinet Model in Brown or Cream
Plastic. with volifime control and lead,

29/6. post free.

RADIO UNLIMITED,
ELM ROAD, LONDON, E.17.

‘Phone :

KEY 4813,

ranio G200 Announces

VALVES. 6AGS, 3I-.6C4, 616; 6517, EF39,

VRI36, 5I-;

callers only.
each; 813, 829s, 35/-;

High-tension Battery,
Price 718, including post.

955 acorn, VR92 Diode, 2/6.
SPECIAL VALVE BARGAINS,
81t, transmitting triode, 716
832s, 25/-.
150v.+ 3v,

for

s

Inert Cells, just the thing for transmitter

or receiver H.T.,
fill up with water.
120 volts =80 celts, £1.
Vibrator Unit No. 4, Mk. I*.
D.C. in, 325 volts 80 Ma.
radio supply, etc. Price 19/6.

out.

1.5 volts each cell.
60 volts=40 cells, 1216;
Sample cell, 73d.

Rated 12 volts
Ideal car

Just

Meta! Rectifiers Bridge, 400v. 100 Ma., 10/-.

ARTHUR HOILE

Union St., Maidstone, Kent

55.
Phone 3155

PRACTICAL WIRELESS

i yoursis a valve

problem Bulis
are the people
== who will most™=
likely sotve it
foryoy well, yes
almost certainly!

EX-GOVT. VALVES REDUCED

The List below covers only part of our
Stock. All prices are inclusive of
Purchase Tax and the valves are all
brand new and boxed: 6H6. 3/6: 954.
955, 5/6: 6B8, 6SNT. 6/-; 1R5. 185, 1T4.
154, 6ACT. 6AG5. 6AGT, 6F5, 6G6. 6J5,
6Q7, 68G7, TSHT, 6SK7. 6SL7. 68J7,
6X5, 12A6. 9001, 9002. 9003. 28D7. 6/6:
| 0Z4. 1L A4, 2X2, 5V4, 5U4, 524, 6B4, 6C5,
8D86, 6F6. 6J7, 6K7, 6K8., 6L7. 6SAT7. 6V6.
TAT. TA8, 1CT7. 12SHT, 12Q7, 12SR7, 2516,
2576, 32. 58, 807, 7/6: 6T7. 8/-; 1C5. IN5,
6F7. 6N7. 6U7, 12K7. 12K8. 128K7. 125Q7.
8/6: b5X4, 39/44. 8/9: 6C6. 14F6. 9'6;
6B7, 10/2: 18, 19. 35Z4. 42. 10/6: 866A,
15/6.
OLYMPIA SUCCESSES

AMPLION.—3 New Products: All
Purpose TEST METER, Moving
Coil, 10 Ranges. A.C./D.C. The mast
outstanding wvalue ever presented.
£3 7s. 6d. Leather Case, if required,
12/6. CONVETTE Midget Model,
designed to run your personal set
indoors from mains, -£2 19s. 6d,
VOLUME TONE CONTROLS, guaran-
teed Precision Components: %, §, 1, 2
megohms, less Switch, 3/8, Sinsle
Pole 5/3, Double Pole 6/-.

Just out. the VIEW MASTER
Home Constructor TV Receiver for
LONDON TRANSMISSION ONLY. A
12-valve Receiver (without trans-
formers) in 2 chassis units. Simple
construction.
will be available from stock. VIEW
MASTER Handbook complete with 8
full size working drawings, 5/-.

INTERNATIONAL RADIO TURE
ENCYCLOPAEDIA, the most compre-
hensive work on the subject. 410
pages. cloth bound, 42/-.

LEARN MORSE

THE RIGIIT WAY
with our ex-R.A.F. 2-valve Morse
Osctllator Battery
oberated complete
with key, volume
control, etc..
post 2/6 car- 27/ =
riage and packing.

Headphones
available 6/6 extra
SERVICE SHEETS: One of your

own choice. if available, is included
FREE in a dozen of sheets at 10/6

EASY TERMS on TAYLOR Meters
again. Catalogues and Details sent on
request.

Please mark envelope P.W.

VALVES
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— SPARKS'—
DATA SHEETS

Clear Full-size Constructional Prints

of Tested and Guaranteed Designs.

Used by discriminating Constructors in
THE FIVE CONTINENTS.

THE “CORVETTE" ALL-DRY
SUPERMNET. A Compact All-Wave
Receiver ideal for use as a Portable or

House Model. etc. 3/-
TIIE ‘CRITERION" R. \I)IO(-RA’\I
A design for those who are seeking
true Quality Reproduction from Radio
and Records. Good range on M/L Waves.
C. only. 8 Watt Output. All Refine-

ments. Highly Praised .,

’l‘llE “CONQUEST ” SUPERHET.
A.C./ DC ALL-WAVE. Five Valves.

4 Wa U Connectio ons 9
IIE “ CH AL LENGER.’ An Out-

standing _A.C./D.C. Portable. M/L
Waves. Radio in any room. Widely
Used and Pralsed 2/9
THE * CUB."" A.C./D.C. 2-Valver Plus
Rect. Fine results on M/L, Waves... 2/8
TIE A.C/D.C. TIREE-VALVER.
(Plus Rect.) Efficient T.R.F. Circuit. 4
M/L Waves .. 2/6
>  All-Dry T.R.F.
3-Valver. M/L, Waves. Any Area. Short
aerial gives Speaker results ... 26
THE * POCKET PAK.” All-dry
Pocket 1-Valve Portable. Frame Aerial.
Good "Phone Slss Med. Wave
THE ' CADE A.C.D.C. 4-Watt
Amplifier, 2 Va.]ves Plus Rect. Widely
used for P U. reprodu ion 28
A.C, WATT \\Il‘l IFIER.
P.P, Output. Neg. F/B. Quality Repro-
duction. lnexpenslve but good ... 3/6
\IA\\ OTHER DESIGNS,
SEND STAMP FOR LATEST LIST.

ALL COMPONENTS AVAILABLE
FROM STOCK

I.. ORMOND SPARKS (P).
9, Phoebeth Road, Liroekley, %.15.4.
('Phone : Lee’ Creen 0220.)

SUPACOIIS——

Supply of components |

e

OFFER

MODEL 30 famous 3-waveband Super-
Coll Packs ... 21/~ (24/- aligned)
\I()I)LL 40 Cotil Packs—smular with
R.F. sta 42: (4'7' ;x_}igned)

3 11 Pnck pair_ of
M.” LLF. Transformers. matched
2-gang and attractive Dial. Com-
ponents aligned together as a unit

ith R.F. 6,
ﬁl'l ClAL—12in Loudspeakcrs 4.,1?
FEE[';I R UNITS......... from £6/17/6

A cogy of the enormously successful

Home Constructor's Handbook will be

forwarded FREE to any purchaser of

11:(;;‘elgbove or a copy can be obtatned
'om

Gl'l’ ACOILS, MAIL ORDER
FFICE, 98. Greenway Avenue,
Londen, E.17

on Morse Code Traix

A FREE BOOK

ing

There are Candler Morse

Code Courses for

Beginners and
Operators.

Send for this Free
“BOOK OF FACTS "
It gives {full derails

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

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

146 RIGH ST. HARLE

JEN. KWt
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Programme Pointers

Our Music Critic,

HIE third Edinburgh Festival has been so

suiceessful that this annual gathering bf the
arts in the Scoftish capital is certain to be per-
petuated and to proceed fromn triumph to triumph.
The usual murmur of adverse criticism apart,
chiefly on the hackneyed nature of some of the
orchestral programmes, it does provide a wonderful
feast of music, drama, opera and other arts and
crafts, such as we have never hitherto enjoyed
without a continental journey.

Those items of its syllabus which have been
broadcast, and which I have listened to, have been
uniformly excellent. ‘The opening concert by the
Royal Philharmonic Orchestra under Sir Thomas
Beecham electrified the audience and aroused
everyone to the highest piteh of enthusiasm. I
cannot share the complaints as to the ** second-
class ” character of the programme—Berlioz’s
“ King Lear,” Dvorgk’s * Variations on an Original
Theine,” Handel-Bralins's * St.
tions,” and Sibelius’s ** Tapiola —though T might
have had it been under any other baton. It
excited and scintillated to the last degree, and it
came over superbly.

Mozart’s * Jupiter” Symphony sonnded noble
and not too stylised, played by lugene Goossens
arul the Berlin Philharmonie. Of the two operatic
broadcasts | heard. I preferred Verdi's ¢ Masked
Ball” to Mozart’s ““Cosi fan Tutti,” hut only as
broadeasts. mark. Probably hecause the Verdi work
is more a stranger to us and is slightly less affected
by the amputation of the visual half. The Mozart
is so perfect that if we cannot have all of it we
don’t 1nuch care what’s left out. But with
Verdi we can more easily fill in the blanks ourselves.
Silveri and Margherita Grandi are splendid artists.

Equal in excellence to the Beecham concert.
though very different in style and thought. was
that of the Orchestre du Conservatoire de Paris.
a magnificent body of musicians whose visits to
London are alwayvs eagerly awaited, conducted this
time by Bruno Walter. The ‘ Funeral March ” in
the ‘ Eroica’ Symphony will not readily be
forgotten : all the heroes of antiquity, with their
panoply of fame and honour, seemed to be cele-
hraterl as the incomparable music rose to its elimax
and faded to its conelusion.

Gonzalo Soriano
AN interesting recital was that given on September
Ist by the Spanish pianist Gonzalo Soriano,
who played works by various of his eountrymen.
Sefior Soriano didn’t burn the piano up, exactly,
but then most of what he played was of very poor
quality. The exception was a beautiful “ Allegro
de Concierto ”’ by Granados; it stood out head and
shoulders ahove the other things, and Senor Soriano
obviously enjoyed and seemed to prefer playing it.
Granados and Albeniz bear a striking resemblance
inasmuch as 'hoth wrote one set of masterworks
each for the piano—the former Goyescas and the
latter lberia—both of which are enormously
difficult and e;ohcally beantiful, whilst
remainder of theirf work, with fow exceptions, such

Antony Varia- *

the.

MAURICE REEVE, This Month Reviews Some Recent Programmes

as the “ Allegro de Concierto,”’ consists of masses of
trifling morceaux of little consequence. Strange
that they should have concentrated ali their
pianistic and musieal genius into one collection each.

Munich Crisis
BADERS will remember the striking series of
broadecasts reconstructing the Munich crisis
given just a year ago. A new.set of four, the first of
which—¢ Prelude to \War. September. 1938-Sept-
ember, 1939 ’—started on September 4th, continues
the fatefu! story and promises to he equally inter-
esting.

Although the point of view presented is naturally
the Allied and presuinably the correct one, 1 am
not sure whether a few more references to the other
sidle—Hitler’s rantings apart—would not heighten
the interest: There were two sides to the issue, and.
on some points, Germany had a strong ease. Her
misfortune, and the world’s, was that she was
led by a maniac who. as a resu't, completely dis-
torted and perverted her, and prevented justice or
even logic raising their voices. In ** Pretude to
War,” as with ** Munich,” the moment a German
opens his mouth we know we are going to hear
nothing but a music-hall teuton, complete with
hair on end and bulging cheel:s, shriek and stamp,
rave and bLellow, roar and yell ; whereas, when the
Allied, and chiefly the English, protagonists come
forward all is going to be. and turn out to be, the
sweetest reasonableness, the calmest logie, and the
suavest school-tie polish. This is absurd, obviously,
and though it may serve to heighten tension and
emphasise points to a certain degree, as the tele-
phone bell and the thunder do in a thriller. I do
feel-they have been overdone to.a certain degree,
to the sacritice of reality. and eommon sense.

But these criticisms apart. the series 48 most
admirable, enjoyable and. in the long run, instruci-
ive. One last point: an American .interjection or
two might have added pungency. I expeet there
were planty.

An Amusing Feature

ALK YOURSELF OUT OF THIS . is a most

amusing feature which should have a long
and successful career. Someone has to watch a little;
story enacted, wherein they are portrayed as the
leading character in an embarrassing awd awkward
situation. They are given thirty seconds to talk
themselves out of it, whereupon they .are cross-
questioned and generally put through it. In
conclusion the jury renders its verdict. Much
ingenuity i3 shown by the guilty culprits in lying
their way out. and great amusement is afforded to
all. Harold Warrender could not be bettered as the
host of the occasion.

A Thriller
OUNCILLOR AT LAW.” by- Elmer- Rice,
made a much more exciting and fast-moving
thriller than ‘“‘The Third Visitor,” by Gerald
Anstruther. Both came out in Sdturday Night
Theatre. = Neither is a * thriller,” 'In" the Green
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Penguin meaning of the term, inasmueh as there are
no dead bodies in the cupboard under the stairs,
or bound and gagged heroine escaped from a fate
worse than deatl, but which she might have
preferred. The Rice play was a slick piece about a
not-so-crooked up-town New York lawyer, whose
rise to fame and fortune was based on the successful
pleading of a false alibi. Just as this is about to
come to roost, and as a worthless wife departs
for a European * vacation,” solutions are found
which render unnecessary a contemplated leap from
the office window on the 35th floor. Abraham
Sofaer headed an energetic team which put over the
atmosphere very creditably. Sonia Dresdel gave
the other piece most of the distinetion it possessed.

White v. Black

DIDN'T think ‘ Deep are the Roots,” a sordid

little piece on the white woman versus the
black man down south, worth one presentation.
let alone two. Apart from its salaciousness, it
could have little interest for English Saturday even-
ing fireside audiences. But Scheriff’s * Badger’s
Green ” eame over with a freshness and a charm
that was most captivating. The partisan fervour
of the local cricket worthies would have done
credit to either Headingley or Old Trafford.

Closing of the Proms.
HE Promenade Concerts have drawn to their
close for, I think, the 54th time, having
maintained thewr Albert Hall standards, but having

PRACTICAL WIRELESS
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broken very little new ground. It was a great
disappointment that Szigeti had to cancel the two
performances he was scheduled to make; he
would have added great distinction to the season.
I preferred performances, among the soloists, of
the Dvorak and Elgar ’cello concertos by Pini and
Fournier, of the Brahms first piano concerto by
Solomon—how much sounder his reading is of the
first as compared to the second—and of the second
Chopin, by Elinson.

Myself When Young
A MOST delightful talk by Prof. Gilbert Murray:
in the series ‘‘ Myself \When Young,” is
the type of item and the quality of performance
1 would like to listen to every day. When men
of Prof. Murray’s standing tell us how their genius
developed and flowered, and from what seed it
came, as well as to give us their views and impres-
sions on the great events ofotheir time, must surely
always he a joy and delight.

Death of Richard Strauss

CONCLUDE with a humble tribute to Richard

Strauss, whose death not only brings to an end
the unparalleled dynasty of great German com-
posers, which began with -the births of Bach and
Handel in 1685, and contained the mightiest names
in music, but which marks one of the steepest,
declines music has made from Beethoven's seat on
Parnassus to its present miserable state.

News from the Ch;bs

STOURBRIDGE AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec. : W. A. Higgins, 28, Kingsley Road, Kingswinford.
" Staffs.

AT the meeting held at King Edward’s School.
Stourbridge, on Tuesday, October 4th, there
was an excellent attendance. Mr. F. Bills, G3CLG
(member), gave an introductory talk on television.
Twenty-eight members of the gociety made a
trip to the B.B.C. Daventry recently and this was
voted the hest outing to date.
Meetings every first Tuesday and third Friday
in month.
CRESCENT AMATEUR RADIO SOCIETY

Hon.Sec.: W. Houseman, 15. Snowdon
Northwich, Cheshire.

THIS club has been formed at the Winnington
Works of the Imperial Chemical Industries,
Ltd,

Membership of the society is limited to employees
of the company and meetings are held on alternate
Tuesdays in the works conference room.

It is hoped to open a club workshop in the near
future.

TORBAY AMATEUR RADIO SOCIETY
Hon. Sec. : K. J. Grimes, G3AVF, 3, Clarendon Park, Tor Vale.
Torquay.
T a recent meeting of the society, which was
again well attended, Mr. Launder. B.Sc.,
(G3FHI), gave an interesting lecture on the Oscilla-
tory Circuit.

Mr. W. B. Sydenham, B.Se. (G5S7), the president
of the society, also gave a demonstration of his
new design of a Frequency Meter and Multivibrator.

The society now has a junior section, where

Street, Barnton,

those between the ages of 14-17 years are admitted
as members. Particulars mmayv be obtained from the
hon. secretary.

Meetings are held every third Saturday in the
month, at the Y.M.C.A.. Castle Road, at-7.30 p.m.

SOLIHULL AMATEUR RADIO SOCIETY
Hon. Sec. : G. Haling, 121, Bradbury Road, Olton, Birmingham.

S.A.R..S. are now well established in their new
headquarters, after completing the alterations
to the premises.

A fine winter programme of lectures and dis-
cussions has been prepared, together with construc-
tional classes, the workshop for which is available
every Wednesday evening.

Membership continues to grow and all visitors
and new members are welcome at S.A.R.S., clo
Tucker Switches, Ltd., King’s Road, Tyseley.

SOUTH MANCHESTER RADIO CLUB
Hon. Sec. : Maurice J. Wilks, G3FSW, 57, Longley Lane, North-
enden, Manchester.

THE club has now been issued with the call
G3FVA and work is getting under way con-
structing the club station.

Programmes in future will run as follows :—
7.30—8.00 p.m.—Morse classes under G2HNR.
8.00—9.00 p.m.—Technical class in preparation for

R.A.E. under G6DN and 3EON.
8.00—9.00 p.m.—Building club station by those
not taking above class.
9.00—9.15 p.m.—Refreshments.
9.00—10.00 p.m. Talk, lecture or demonstration,
10.00—10.30 p.m.—General discussion.
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HIGHSTONE UTILITIES
Crystal Sets. which are fitted with a perm-
anent crystal detector. Why not have a set
in your own room—g/6, post 6d. De Luxe
receiver in polished oak cabinet. 18:6.
post 1/-, Spare Permanent Detectors, 2/-
each. When ordered separately, 2/6. With
clips and screws, 2/10, post 3d.
Hcadphones, in good order, 4 8 and 5/8.
post 6d. (better quality. 7/6) New
Headphones, 10/- a  pair, Balanced
armature type (very sensitive). 12/6 a
pair, all post 8d. New Single Earpicces.
3/8. Bal, armature type, 4/8 ; ex-R.A.F.
earpleces. 2/-, post 4d. All headphones
listed are suitable for use with our crystal
Hand Mlerophones, with switch in
handle, and lead, 4/-. Similar instrument
moving coil, 7/8, post 8d.
Sparking Plug Neon Testers, with v
pocket clip, 3/3, and with gauge, 3/6. post 3«!.
Soldering Irons. Streamlined iron, with
two interchangeable bits, one each straight
and curved, 200/250v 50 w.. 9/- ‘.t.uulm*d lron
with adjustable bit, 200/250 60 w.. 9/6.
Ieavy Duty bron. 150 w.. 12!6. all post 18
Neon Lamps, for use on mains, showing
“live " side of switches, etc., 3/8, post 4d.
Telephone Hand Generator with handle;
"IG post 1/8. Bell, 4/6. post 6d.

Ex-R.A.F. 2-Valve (@2-volt) Amplificrs.
can be used to make up a deaf aid outfit,

intercommunication system, or with

crystal set, complete with valves. 20/-,

post 1/6. Ditto, less valves, 10/-. Wooden

box to hold ampliﬂer 2/- extra.

M('t?l'i. 15v.. 2lin., m/c. 9/8 : 150v 2m.
mjc. 10/- : 300v., 2iin., m,I 136 I,

3iin.. mjc, 20/~ | 6,000v., 3iin., mlc. 57)6

15/600v.. 2in.. m c. double reading. 8/-: 100
m’a, 2in, mie. . 6 : 40120 ma, 2in., m/c,
double reading, 8’- 3.5 amp., 2in. T.C., 5/-
4 amp., 2iin,, C. in case with switch,
7/6: 20 amp,. 2iin.. m/i, 9 8. Meter Move-
ments, 2in. size with magnet and case (500
mitroamp), 2/8. Units containing two move-
ments, 5/-, or with one 100 microamp. and
one 500 microamp., 5/6. All meters post
extra. Money refunded if not completely
satisfled.
HIGHSTONE UTILITIES.

58, New  Wanstead. London, E.11.
Letters only. New lllustrated List sent on

request with 1ld. stamp and s.a.e.

THE WORLD'S GREATEST
BOOKSHOP

X FOR BOOKS ¥

New and secondhand Books
on every subject, Stock of
3 million volumes,
Large dept. for Technical Books
112-125 CHARING CROSS RD.
LONGCON w.C.2
GERrard 5660 (16 lines)
Open 9-6 (inc. Sat.)

CONSTRUCTORS!

Here is a selection from our range of fine
components selected for their outstanding
qualities.

G\IOOTIIL\(- CIIOKFS
0 H.. 00, 56

15 H 2\10 m'a 140!) (CT) 15/8.

“ WESTALITE > Type HT47 250 v. 60 m/a
metal rectifiers, 7/6.

40 v. 2a. 230 v.50 cps. Primary Super Trans-
formers. Cast shrouds. Ildeal for addi-
tional windings, 16/-.

NEW \AL\l‘S in Original Cartens,
LN 78 EF50 . 78
. 8- 524 (metal . 6/8

2id. stamp brins‘s fuil list. Pleasc add 8d.
for post.

DUNK & HEALEY,

67, OSNABURGH ST., LONDON, N.W.1

PRACTICAL WIRELESS

8 VALVE SUPERHET RECEIVING
UNIT No,25. Easily adapted for S.W.
reception for home use. Contains
two EF36. two EF39, one EK32, one
EBC33 valves, condensers, resistances,
etc. Circuit diagram free with cvery
set. 22/8.

BRAND NEW EX-GOVT. Ph)lllps(iv.
Communication Receiver R/FF/C 2.1FS,
DDT Pentode Output, Spin Wheel Tun-
ing, Built in Speaker, Power Pack for

A.C, Mains, or Power Pack, 6 v.,
Ellaveb'mds 16-50-200 - 550, 800 - 2,500,

S,

NEW VCR97 Tubes for Television.
35/-, Carriage, etc. 5/6.

25 M.F.
2750v DC 616.
100v D.C.

CONDENSERS, 500 V.AC,
5 mF, 2,750v D.C.

NEW MILNES JL.T. UNIT (Everiast-
ing). 120 volts 600 mA, Charges from
6. volt accumulator, £3 7s. 6d.

RECEIVER CHASSIS R1225.
valves : 5-EF50, 2-53 and 1-54. Tuning
Condensers, ctc., 276

INDICATOR UNIT. TYPE 162, has
the following components : One VCR
517, one VCR. 139, one VT60A, three VR65,
one 6-15 four diodes (two 6 v., two 4 v.)

blower motor, one 0.1 mA meter,
Carrlage pald, £4 5s.

BRAND NEAW IIEADPIIONES U.S. A.
20 ohms. 4/- pair.

COANIAL CABLE 75 ohms, for Televi-
sion, §/-, 12 yds.

24 VOLT 4-P N VIBRATORS, New,
7/6 each.

100ft. COPPER AERIAL, with
lusulators 30ft. Guy Rope, 4’ 3

12 VOLT Vlbrar.or Power Pack. Admlr-
alty PB. W7460. ew, 21/8. Yo
D.C. Supply 300 v. 100 mA.

WESTERN ELECTRIC

RALL
MIKES, Type 4021C. New. £4 19s. 6d.

WAVE FORM GENERATORS. Type
34. Contains 13 Valves, 7 SP4l, 3 EF36
1 EBC33, 2 EB34, 30/

METAL RECTIFIERS (Westinghouse)
80 v. 5 amp. 11 inches, 33 fins, 246,

23, LISLE STREET, wW.C.2.
Telephone : GERrard 2969
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Three OQuitstanding
Offers

AMPLIFIER UNIT 18/165. A neat and
compact equipment incorporating the
following valves : 2 of EF36, | of EBC33
and 2 of EL32, together with microphone
transformers, intervalve transformers,
countless condensers and resistors, etc.
Are you looking for something to ' break
down 7' Then here's your chance ! "An
experimenter’s goldmine for ONLY 19/6
carriage paid.

RECEIVER UNIT 1225. Comprises a
chassis with 5 EF50, 2 EF39, | EB34, 12 meg.
ILF. Transformers and ascociated com-
ponents, etc. Remarkable value for ONLY
2216, carriage paid.

RECEIVER UNIT 7I. Will prove of
interest to the Amateur as it is part of the
TRI143 and tuned to the 124 mics band.
Contains 8 valves types, 4 EF50, 2 EF39,

| EBC33 and | EL32. Numerous small
components are included : 4 LF. Trans-
formers, etc. In excellent condition. A

bargain at ONLY 2216, carriage paid.
TELEVISION WITHOUT TEARS

WE modestly claim that our Kit of
Parts answers the prayer of all those
unfortunates who lack knowledge of tele-
vision technique. Comprehensive instruc-
tions with point-to-point wiring diagrams,
only 5/- post {ree.

Complete Kit of Paris
from L£13
Send S.A.E. for further details.

! Best Buy a Britain’s
" ).

CHARLES BRITAIN

(RADIO) LTD.
1!, Upper Saint Martin's
Lane, London, W.C.2. TEM. 0545

Shop hours : 9-6p.m. (9-1p.m. Thursday}
caxzOPEN ALL DAY SATURDAY mmrm

CRYSTAL SET

incorporating the latest
CRYSTAL VALVE
as used in radar receivers.
Adjustable [ron Cored Coil
RECEPTION GUARANTEED
Polished wood cabinet. 15/- post 9d:
Send S.AE. for lists of copper

wires, screws, nuts, paxolin tubes;
ebonite, tufnol rod and panels etc

POST RADIO SUPPLIES
33, Bourn: Gardens, London, E.4

0-40

and watch our Ace service ! Letters re-
ceived daily praising the quality and
performance of 30 & 40 Coil Packs and Tun-
lng Units. Just look at the value-for-money

get !
¥ 30 & COIL PACK. 3 wave super., aligned
and sealed for 465 kc/s. L.F., 24/- inc
ditto (with R.F.

" 40 l.‘OIL PACK,
stage), 47 -
COMLAL LK. lch\'i.. Ironcorcd, aligned

and sealed at 465 ke/s, 12/- p

* 30 TUNING UNIT. comprlsing 30 coil
pack. M M. LF.T's. 8in. x 8in. dial and 2-gang
condenser. Aligned as a unit, 48/8 inc.
TUNING UNIT,
coil pack., M.M. L.F. transformers, 8in. ¥
6in. dial and 3-gang condenser. Aligned
as a unit, 76/9 inclusive,

For further information, host of circuits,
etc., let the * Home Constructors' Hand-
book ** be Vour guide to radio realism-at-
low-cost ! Price 1/-, or FREE copy given
with all orders over £1.

RODING LARORATOR IES (M. 0. Dent.)

70, Lord Avenue, 1iford, Essex.
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TELEVISION!

A new home builders kit |

|

A new home constructional kit has |
been produced by the co-operation
of leading component manufacturers.

The instruction book and set of
diagrams will ‘enable anyone able
to use a soldering iron to make
o really fine televisor.

The cost of the full assembly details
is only 53 post free, and includes
a full list of the parts required and
the cost. Components may be
purchased in easy stages.

Send postal order now to

TELERADIO
157, Fore Street, N.I8.
IBERRMINGHAN

AREA
READERS

‘When purdhasing television components or
equipment take advantage of the experl-
ence we have gained as one of London’s
iforemost Mail Order Suppliers.

All components for Electronics Televisor
(Instruction book. 4/8.). also Aerials.
Feeder Cable, Coaxlal Plugs and Sockets.
Magnifyiny Lenses. Scanninz Cotls,
Focus Coils. Magnets, etc., etc., avallable.

Television Edition of Home Constructor's
Handbook ready shortly.

Stamp for current-list.

LONDON TELEVISION COMPANY LTD.
694, Lea Bridge Road, London, E.10
Telephone: Ley. 43890.

EARLY MODEL

LAFAYETTE
RADIO SETS
Urgently required to com-

plete historical collection
of radio receivers.

Model 1020, 1030 or 1050
NATURALLY, GENEROUS
PAYMENT WILL BE MADE

Write Box 599, Technical &

General Advertising Agency

Ltd., 101, St. Martin’s Lane,

London, W.C.2.
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TELEBOOSTERS |

for long range Television reception
R.F.2.L. 40/48 MCls. Variable tuned
input for maximum sound or vision,
3 Stages 2 V.R.91 Valves EQ to E.F.50,
slug tuned inter stage and output,
coaxial plugs and sockets, flying leads
for 6.3 V heaters 200 H.T. to tap into
receiver, high gain, fully screened.
Price £3. 12. 6, R.F.LL. 40/48 MC/s.
2 slug tuned stages, single valve £2.12.6.
For Birmingham. R.F.2B. 55/65 MCIs
twin, and R.F.I.B. single. as above.
Power units for boosters 230 V. input
160 Volt D.C.. and 6.3 Voit output £4.

S.A.E. for Particulars and trade test

report.
BOSCOMBE RADIO & ELECTRIC, |

595, Christchurch ~ Road, Bescombe.
Phone : 1704.

Our 1950 fully Iilustrated
Catalogue is now Available
3? Post Free :

ERRY’

{ SHORT WAVE ) LTD.

B

25, HIGH HOLBORN , LONDON, W.C:1

*Badiospares”’
Puality Parts
The
Service Engineer’s
First Choice

- >
TESTOSCOPE ffnns Jester <
W 7
For use on A.C. or D.C. '
0-30 and 100-850 volts.
Prices from 12/8
FREE-How to maike

Send for inleresting
leafle! (A24) %

{

Il

December, 1949 N

FIRST-CLASS
RADIO COURSES . .

GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME

After brief, intensely interesting study
—undertaken at home in your spare
time—YOWU can secure your pro-
fessional qualification.  Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how !

——=—FREE GUIDE =1
The New Free Guide contains {32
importance to those seeking such l
success compelling ‘qualifications as I
and Guilds Final Radio, P.M.G.
Radio Amateurs, Exams., |
A.M.I. - AM.IMechE., |
Draughtsmanship(allbranches)? l
our remarkable Guarantee of
Write now for your copy of this
invaluable publication. It may well |

career.
FOUNDED 1885—0VER |

Lom o aa50,00) SUCCESSES: me o !

ENGINEERING
(Dept. 461), 148, HOLBORN

pages of information of the greatest l
A.M.Brit..LR.E., A.M.I.E.E., City “ |
Matric., London B.Sc. (Eng.),
etc., together with particulars of
SUCCESS OR NO FEE
prov: to be the turning point in your |
NATIONAL INSTITUTE OF.
LONDON, E.C.I.

Special Barzain

Hi-Gain 3-valve plus rectifier 2-band
A.C./D.C. TRF Receiver, complete set of
components, Including valves, speaker.
dial. cabinet. full instructions, everything
to the last nut and bolt. Modern attractive
cabinet, finished imitation leatherette.
excellent performance, guaranteed. No
extras required. £6 8s., carriage 1/6.

Radioguide Circuits

First again. Model MB#2. 4-valve 2-band
Portable Superhet. works anywhere,
A.C./D.C. or All-Dry Batteries. at the flick
of a switch ! Full data 13 PAGE Manu-
script 5/- post free.
All components avallable separatoly, in-
cluding ¥i-Gain aligned Coil Packs, I.F,
Transformers. Frame Aerials. Also data
Personal Portable, 200-512 metres.
A.C. and A.C./D.C. 3-band Suberhets. 2-band
All-Dry Portable. 2id. stamp brings full
details, components lists. Write now. - , .

BURLAND RADIO ACCESSORIES

4, Carlton Terrace, Portslade, Sussex

RADIOLECTRON

22, Frances Street,
Scunthorpe, Lincs,
New Goods Only. .
“Q” COIL PACKS. L.M.S. Wave. fully
aligned, one hole fixing, midget coils
wound on distrene formers with iron dust
cores, only & connections to make, size
34in., x 2in. x 1§in. circult dias. supplied.
<

£1 9

i Dial and drive assembly for above, Glass
Dial 8iin. x 8iin. with back plate. drum.
dial lamp holders. complete with instruc-
tions for mounting. £1 2s. 6d.

FEEDER WUNITS, 4 stage. complete up
to and including first audio stage, L.M.S.
wave, Wired ahd Tested. 1st stage R.F.

465 Kc¢/s., 4th Det. A.V.C. and A.F. Amplifier,
uses 6K7, 6K8. . 6Q7 valves. with glass
dial, all colls dust cored, P.U: sockets
provided and controlled by wave change
switch. size 8in. x 8in. x 9lin. high. £10.
All Condensers, Vol, Controls, Resistances,

RUNBAKEN : MANCHESTER

Pifco Meters, etc.. advertised in previous
issues of P.W. available.
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OPRY-DISCUS ST

The Editor does pot necessarily agree with the opinions expressed by his correspondents.

All letters must

be accompanied by the name and address of the sender (not necessavily for publication).

Home-made Television Receivers

SIR, —May - I, through the medium of your

columns, make an appeal on behalf of the
many potential television eonstruetors in the
Midlands who, like myself, another of the semi-
initiates, propose using the now popular VCR97
tuhe and, as in my case, have been experimenting
with this tube and associated circuits with extremely
varying degrees of success.

1 have followed your ‘ Open to Discussion ”
page with keen interest, but note that the majority
of letters from television enthusiasts using
ex-Government equipment are confined mainly to
the London area, ravely a voice from the Midlands.

Now there are, to my knowledge, a number of
constructors in the Birminghain area who are
regularly receiving the A.P. transmission with
ex-Government gear, a faet which has been given
pubilicity in the local Press at various times, and
the experimental test pattern now heing radiated
in this locality should prove an incentive to further
efforts, so if there are any suceessful amateurs
in this area who would be willing to pass on their
experiences to novices such as myself, 1 am sure
thev would not find us ungrateful..—M. BUrrorDp
{(Birmingham, 2).

IR,—1I also experienced the same trouble as Mr.
Peel in having dark bands which locked across
the screen when the signal was “ on.” I tried both
of his suggested remedies without much improve-
ment, but found I can completely cure the trouble
by simply reversing the mains plug.
L thought perhaps the tip might be useful to
some other readers.—R. A. J. Say (S.\V.19).

IR,—With reference to Mr. Kenneth A. Pecel’s
letter in the October number of PRACTICAL
\WireLEss, I have found in practice that VCRY97
tubes differ quite considerably in usable sereen
area. The tube I am at prescat using exhibits no
cut-off or “ shadow ’’ area at all, and by expanding
the vaster.1 can completely fill the screen. However,
a previous tube (now discarded) was not so accom-
modating—it behaved in the manner described by
M. Peel, thus limiting the available picture width.
Several friends have had similar experiences. 1
presume the amount of shadow depends on the
exact location of the deflector plate assembly.
As a point of interest, during initial experiments
with my second VCR97 | was able to secure a full-
screen raster without the aid of a line-scan amplifier.
Both line and frame scanning were effectel by a
single valve in each case—an EF50 in a transitron-
Miller circuit—driving only one of each pair of

deflector plates. I used this temporary arrangement
until the vision receiver was completed, then finally
added push-pull scanning amplifiers to cure
trapezium distortion (EHT—2kV, H.T.—450 v.).
My only outstanding snag to date is slight
non-linearity of frame, which, however, is not
noticeable except on the test pattern. After much
experimenting, I have almost come to the con-
clusion that a linear scan stroke cannot be obtained
from a Miller circuit at frame frequency (though in
theory Imearity should be almost inevitable).

‘Davip Wayne (Essex).

SIR,——.There must be some other explanation to the

VCR97 picture cut-off mentioned by K. A. Peel
than that offered by J. A. Smithers. All VCR97
tubes are used with rubber hands round the neck,
and the appearance of these bands does not indicate
a smaller tube neck diameter in any way. ~ The
A .M. specifications for these tubes certainly do not
permit the neek tolerances J. A. Smithers scems to
tind. The electrode assembly will normally allow
a full sweep to be obtained in both directions. I
suggest fhat K. A. Peel has insulficient sweep
voltage in one direction (presumably the line), and
should try the etfoct of a reduced E.H.T.

The condenser from tube cathode to earth is
simply smoothing out ripple on the ecathode which
is modulating the beam. If the heater is joined
to the eathode, reversal of the heater wires will
do the same thing without the use of the larger
condenser.—S8. A. Kxionr (Wellingboro’).

IR,—I have pursued with some considerable
interest the recent accounts in the pages of
your journal by an assortment of electronie
 gen-men "’ narrating their attempts at conversion
of ex-radar equipment into television sets—most,
it would appear, with frustratingly disappointing
results.

As four out of five of B.B.C. television broadcasts
are an insult to the intelligence of the viewing
masses, the building of a set was in my case merely
the acknowledgment of television as an electronic
miracle. The building of the set was the end in
itself. Both visually, acoustically and .artistically,
the results of any expedition into the (to me)
unknown leave nothing to be desived, though the
on/off switeh will remain rather in the *‘off”
than in the “ on ” position until the cricket season
re-opens. Time to build ? Seven evenings, including
one solid week-end.

Time bases : three evenings.

Sound chassis @ all Saturdays
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Power chassis : half Suanday.

Vision chassis : two evenings.

Plus one half-day lining up and erecting dipole.

Previous experience of radio construction ¥ One
crystal set in 1834,

The kit ? Commercial—inclusive cost scventeen
guineas.

T close with cxpression of the hope that tele-
vision programmes wiil in the not too distant
fature cease to cater down to the tastes of those
who can afford sets.—I). H. MacLeop (St. Albans).

*  Magnetic Recording

SIR.—I am surprised at thie number of letters that

are arriving daily in response to my letter on
magnetic recording, published in a recent issue of
Practic AL WirrLess. Most of the writers appear
to have experimented with wire recorders, and.
gtrangely enough. the main trouble has heen either
getting reasonable volume and quality of reprodue-
tion. or inability in constructing a suitable H.F.
oscillator, for biasing and wiping. No one appears
to have had any difficulty with the mechanical side
of the question.

Further to my last letter regarding the supply of
magnetic recording tape, several firms have
informed me that they market as a separate com-
modity, tape on reels, usually 1,200 ft. in length.
The usual price is 23s. per reel.—F. . BLAKE
(Tunbridge Wells).

Meter and Rectifier Resistance

IR,—I have followed the recent discussions on
measuring meter resistance, and should like
now to put my own problem.

I have a moving coil meter with an F.8S.D. of
10 mA. and wish to make a multi-range voltmeter
to measure A.C. volts R.D.S. only, a rectifier of
appropriate size with a ballast resistance in series
being used to make up the actual unit.

As there must be a voltage drop across. the
rectifier which will vary with applied voltage (and
also with different makes), how can one assess the
resistance of the rectifier and also the value of
the series resistance ?

It is intended that the lowest range will read
0-—5 volts and the highest 0.500 volts \.C.

“ PuzzLrp 7 (Liverpool).

BC454

IR,—1I read with some interest .J. R. Murch's
(Horley) letter in the November issue, as 1 have
fitted up two of these sets, one on a Vauxhall 1947
model whieh had positive earthed. and my own car,
which had negative earthed, and in Loth cases the
sets worked well, screwed on to the chassis direot.
I can only assume that our friend has some fault
in the L.T. wiring. Originally these sets had
series/parallel wiring, and it is quite easy to slip
up and even leave a valve with no supply. or no
earth return. Should he still find trouble perhaps
he would care to communicate with me direct and
he could sec onc of them working if he wished.

—F. C. VoxEes, F.B.H.I. (8.\V.20).

4

SIR.—-I would suggest vour correspondent, Mr.
J. R. Murch, alters the polarity of his car
lighting svstem to overcoine the difficulty of the
positive earth on his BC464.

PRACTICAL WIRELESS

December, 1949

This can be done quite simply if the car generator
is the three-brush type by changing over the battery
leads and reversing the ammeter connections and
when the car is started the dynamo will reverse its
polarity, providing the battery is fully charged.

Thig will do no harm to the system. Many makers
claim less pitting of the distributor points and
sparking plug electrodes.—DoNarLp  MosTON
(Lymm).

Instruction Books

IR.—Have just read your article on  Instruction
Books,” and thoroughly agree with you.

Quite a lot of paper. and work. ete., could b
saved, not to mention time in turning to files for
service sheets when an old type of receiver needs
attention.

Have been in the radio trade since 1931, also
regular reader of your excellent book since 1933
with every copy filed, and should like to wish you
success on this point. also the futnure of PrAacTICAL
WireLrss.—E. W. G. HEver (S.E.7).

STABILISED POWER PACKS

(Continued from page 490.)

more than 75 miiliamps and therefore, unlike the
unit already discussed, it must not be switeched on
unless it i connectecd to some piece of apparatus
that will absorb all excess current above 75 milli-
amps. For instance, if the cireuit of Fig. 4 i3 rated
to give 100 milhamps, then the minimum amount
of current to he absorbed, irrespective of that taken
by the stabilisers when fully loaded, will be 25
milliamps.

The minimum voltage at which the two stabilisers
will now  strike ” will be precisely double that
required by the single tube. i.e.. 270 volts. while
the maximum voltage that may be applied will
now he 360 volts. Assuming a 350-0-350 volt
100 milliamp transformer, we may expect a rectified
voltage at full load of 350 volts. ‘Therefore the
voltage drop required across R and 1..1.C.C togother
will be 350 minus 270, which gives us 80 volts.
Caleulations as to the value of R alone may then
be macle in the way alreaty outlinecd.

Stabilised voltages of 125, 250 and 370 volts.
may be obtained by series-connecting three
stabilisers across the output as shown in Fig. 4.
In this pack the mains transformer will require
to have a H.T. secondary of 450 to 500 volts.
No dropping reszistor is shown in the circuit diagram,
but if one 13 required it should. of course. be inserted
between points A and B. Current handling
capabilities are still of the samne order (75 milliamps),
and again precautions will have to be taken to
ensure that this stabiliser current is not exceeded.

The ecircuit of Fig. 6 differs from the preceding
one in that it has six stabilisers connected in
series-parallel across the output. Admittedly, six
stabilisers are liable to “push up the cost somewhat,
but as against this may be set the advantage
of having stabilised voltages of 125, 250, and 375
volts at currents varying hetween 1{ and 150
milliamps. This is adequate to cope with the
current swing of even large Class B and Class AB
amplifiers. The mains transformer of the power-
pack shown at Fig. 6 may, of course. have a current
rating 200 or 250 milliamfs. provided the precautions

as regards maximum stabiliser current are observed.
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Impressions

Review of the Latest

is one of the most consisteutly =uecessful

things Dvorak ever wrote. It has now
hecn recorded by the eminent French ’cellist
Pierre Fournier, accompanied by the Philharmonia
Orchestra conduncted by Rafael - Kubelik, on
H.AM.V. DB6887-91. It is stated to be the first
concerto in which the composersolved all difticulties.

Covelli’s Suite for String Orehestra, arranged by
Pinelli, is another interesting release made by the
Philadelphia Orchestra, eonducted by Eugene
Ormandy, on Columbia LX121t. The first two
movements of this suite are in well-known dance-
forms of the period ; the third, a Badinerie, perhaps
needs explanation. A Badinevie is a picce of a
playfirl, trifling nature—the word is the same in
meaning as ‘‘ badinage.”” Badineries are remote
ancestors of scherzos. Archangelo Corelli was one
of the baat of the early eighteenth century violinist-
composers; dying in 1713, he was the forecrunner
of the talented hand of violinists who established
the technique of the instrument on lines leading up
to modern practice.

The natuve-pieces of DNeling stand out from the
composer’s achievement as perhaps the most
snecessful things he wrote. His composition * On
Hearing the First Cuckoo in Spring *’ is no exeeption,
and it has now bheen recorded on H.M. V. N132693
by Sir Thomas Beecham, Bart., conducting the
Royal Philharmonic Orchestra. Issued under the
auspices of the Doslius Trust, this veision of the
famous tone-poem is one more instance of the
docp insight into everything to do with Delius
possessed by Sir Thomas Beecham. It is superbly
played and conducted.

The Rio (rande had its first London concert
performance in the 1allé concert at the Queen’s
Hall in Decomber, 1929, and met with such success
that it was ropeated at tho subsequent Hallé
concert the following month. Without being too
exact as to locality, the music and postry endeavour,
and with great success, to paint a tone-picturc of
any gay eosmopolitan riverside town in South
America, parbicularly where Negro dances mingle
with other musical influences. It has now been
recorded by the composer Constant Lambert, who
gonduets the Phitharmonia Orchiostra and Chorus,
Kyla Greenbaum, pianoforte, and Gladys Ripley,
contralto, on Columbia DNX1591-2. The seore
roughly divides itself into three sections: a small
choir, with an occasional solo for the contralto :
an orchestra of strings and eight bass instruments,
with a pereussion department containing no less
than fiftren varvieties of instruments. with five
players to handle them ; .and a piano solo.

Vocal

Bru~c Boyce makes his début this month as a
new lieder singer with, a recording of Schubert’s
“Im Frithling” and “ Ganymed ” on [/ .M.V.
€3900. Daring the past few months he has heen
makinga recital tour in Seotland and he has appeared
regularly in. B.B.C. broadeasts which incluled
several first performances of modem works as well
as singing the ¢ Winterreise” and * Die schéne

r H YHE Concerto in B Minor, Op. 104 for 'eello.

PRACTICAL WIRELESS
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Gramophone Records
Miillerin ” of Schubert and Schumann’s “ Diehter-
licbe . and “ Liederkreis ” and other lieder
broadeasts.

Jussi Bjorling’s excellent operatic style is heard
to-adVantage in his- latest recording of Puceini’s
¢ Manon Lesecaut, Aet I” and Mascagni's
¢ Cavalleria Rusticana ™ on H.M.V. DA1908. A
gitted linguist, he sings the origipal language of
these arias with eonvittion and understanding.

An attractive record among the latest releases 18

Gwen Catley singing the *‘* Doll’s Song” from
Offenbach’s Tales of Hoffman and the * Waltz
Song ” fron Gonnod’s Romeo and Juliet. The

Tales of Hoffiman was first produced at the Opéra-
Comique in 188!, The score is Offenbach at his
beat, and the ** Doll’s Song *’ is one of the most
attractive numbers from this sparkling musie.
Frangois Gounod’s Romeo and Juliet .is still very
much appreciated in France, where it comes second
to Faus$¢—H. M. V. C3902.

Variety

A grand selection of melodic standhys of the
“ Goord Old Days ” is playved Ly that master of the
theatre organ, Reginald Dixon, on Columbia
FB3516. His manyv admirers will particnlarly
welcome the inclusion of “T do like to he Beside
the Seaside "—%Yho bright number Reginald adopted
as his signature tune in [832.

That attractive young actress-singer Ann
Stephens has recorded a delightful selection of
songs from ‘‘Snow White,” a titting successor to
the two numbers from * Bambi” which she
previously made on H.M.V. BDI210. On this
occasion Ann is accompanied by a choir of pupils
from the Cone-Ripman School-and Philip (ireen’s

Orchestra. Tins new recording i1s an H.M.V.
EDI1261.

André Kostelanetz and his Orchestra have
chosen ** Thousand and One Nights,” by Strauss,

and Kalman’s “ Waltz fromn Sart
recording on ¢ olumbm DX 1588,
and One Nights” is in its way fully as delightful
as the better-known and perhaps over-played
strauss waltzes. Kostelanetz conduets it in true
Viennese style.

The music of Ceraldo is eonsidered the very bhest
that there is in popular and concert dance music.
This pre-eminence is again clearly demoustrated in
the latest reeonqu= by C‘eml(lo and his Orchestra,
which couple “ Song of Capri,” the new hit from
the Myrna Lov-Richard Grecn film “ That
Dangerous Age,” with *“ My Golden Baby " —
Parlophone F2377.

Billy Thorburn’s intriguing combination of
ptano, organ, strings, brass and rhythm are heard
to good effect in a coupling of *“ I’ll Always Love
;:ou ” and * Behind the Clouds” on Parlophone

2378.

REFRESHER  COURSE [N MMHEMMICS

8/6, by post 9/- by F. J. CAMM

GEORGE NEWNES LTD.
Southampton Stieet; Strand, W.C.2

” for their latest
The ‘ Thousand

From :

Tower House,
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BRITISH SHORT WAVE LEAGUE
{founded 1935)—over 20 departments
{QSL Bureau; DX Certificates; Tech-
nical: Translations, etc. ) and monthly |
Short Wave Review.” For member-
ship details send S.A.E. H.Q.. 145,
Uxendon Hill, Wembley Parh Middle-
5€x.
ILLUSTRATED CATALOGUE, price
3d. Full details of Denco and Eddy-
stone Range. Tuning Units, Television
Kits and Surplus Radio Bargains. |
MASON'S. Wivenhoe. nr. Colchester.

R.5.G.B. TECHNICAL PUBLICA-
TIONS. Bulletin '
Monthly Journﬂl current issue 1.6,

flve recent back issues 2/6. * Valve
Technique.” 3/9; *“V.HF.
Technique,” “ Microwave
Technique.” /3; ‘ Trans-
mitter Interference,” 32 D.D.. 1/6; |

* Service Valve Equivalents.” 32 p.p.,
1/3; “The Transmlitting Licence, &
32 p.p.. 1/-. All prices include post- |

ge. RADIO SOCIETY OF GREAT
BRI’IAIN. 28, Little St..
London. W.C.1

 PERSONAL PORTABLES "’ is the
title of E. N. Bradley’'s latest book.
The first of its kind, it describes the
building of a series of miniature
personals, including the first-ever all
wave personal set. Illustrated with
cireuits. layouts, drilling, construc-
tional and point-point wiring plans
of fully tested sets of loudspenhcx
type the book costs 2/6 (2/8 posted)
from BRADBOOKS, Sennen,
Penzance, Cornwall.
MIDDLESBROUGH—Large stocks of
components. *Osmor " Coll Packs |
33/-. All types Condensers. Resistors.
I1.F. Cans. Valves, Chassis, Test Gear.
ete. Call in and discuss your prob-
.lems. Television constructors wel-
comed. PALMERS, 114, Waterioo
Roud

TRI TRANSMITTER - RECEIVERS,
these were formerly sold at £6 each,
the remaining few to be cleared at
25/- carringe paid. The Stamiord
Radlo Co.. 199, Stamford St.. Ashton- |
under- Lvne Lancs.

4. T. ANGLIN, G4GZ. 106. Clee-
thorpe Rd., (xrlmsby has large selec-
tion of valves and components; send
s.n.e. for Bargain List.
EVERYTHING for Radio Construc-
tors, Condensers, Coils. Valves, Resis-
tors. etc. Send stamp for list.
SMITH, 98, West End Road. More-
cambe. Quick service. |

MIDGET SPEAKERS on baffles or in
bakelite cases. 5/-; Test Prods
w.leads. _2/6 pr. List %1d. CARTER'S,
67. Bell Lane, Marston ‘Green, B'ham!
!

“ TELEVISION.” T-H Products pre- |

Russell

sents model E.S.3 * Twin-Deck " Tele- |
vislon for the home constructor: uses
V.C.R. 91 (not radar conversion},

Send large _s.a.e, for illustrated
brochure. T-H PRODUCTS. 92,
Leathwaite Road, S.W.11. (Batterseal
4889.1 - e I
STAMN WILLETTS, 43 Spone Lane,
West » Bromwich. Staffs. — Delco

Motors. A.C. or D.C.. 6-27 volts (5.400 |
3 21m spindle each
, 9d. post. Chokes. 5 henries.
2/9, 10d. post. T.R.9
complete with !

1 VR22 or 118, 12/G,
Amplifier type. AII35A. with
1 EL32. 1 EK32, 1 EBC33. 8/6, plus
1/6 post. Compass type. P8, brand
new. 10/6, 1/- post.

OSMOR—the people for " Q' coil-
packs, colls and radio components at
attractive prices. Our new Superhet
Battery Coilpack is now available,
also our standard type with optional
HF Stage. Send for particulars, also
latest ‘ Bargain Bulletin.” OSMOR
RADIO PRODUCTs, LTD., Bridge
View Works, Borough Hill, Croydon.
(CROydoh 1220.)

oy
Y

cetiver,
2 VRISs.
post.

| spindle. 2/9 each.

| BC929 Indicator Units,

| and

3/- per iinc er part
average five words to line,
t 2 lines. Box No. 6d. extra,
Advertlsements must be prepald
and addressed to Advertisement
Manager, * Practical Wircless,"”
Tower House, Snulhnmpton St.,
Strand. London, W.C.2.

SOUTHERNBRADIO S WIRELESS

G S

Car Radios. 200/500 metres, modi-
field from BC4¢54 and BC455 receivers.
with power pack and speaker; ready
for use off any 12-.volt supply, &£6,
carriage paid, Bendix Command
Receivers, BC45%4 (3-6 megs.) and
BC455 (6-9.1 megs.), 6-valve superhet
12SK7 (3), 12SR7 (1), 1246 (1) and
12K8 (1), new, 36/6. Control Boxes
for BC454 and BC455 Receivers, with
three dials and slow motion drives,
three. 50,000 ohm vol. controls and
six rotary swlitches. In maker's
sealed cartons. 13/6. Controtl
| Cables for BC453/4/5, 14ft. long, 9/6
Direct Drive Adaptoxs for BC453/4/5,
for slow motion drive on existing
Radio Compass
Selsyn inotor, 3in.,
360 degree dial. Black crackle finish.
Ideal for beam indicators. Brand
new, in maker's cartons, 13/6. Throat
Microphones. low impedence; with 3ft,
lead ana plug 3/6. Delco Hand
Generators, brand new.- in maker's
cases with spare brushes, 6 volts, 4
amps., 17/6. Lufbra Hole Cutters,
adjustable to 3iin. dia., 5/6. Westec-
tors, W.X.6 and W.112, 6/4 per dozen.
24in., 3BP1
tube, .non-persistent valves, 2%2 {1).
6X5GT (1), 6H6 (2), 6G6 (1), 6SN7T
(2). with switching motor, etc., in
black crackle-finished case. 4§/-.
R.A.F. Bombsight Computers. brand
new. Contains gyro. motors, rack
worm gearing, harometric
bellows. differentials, counters. etc.
Ideal for experimenters and model-
lers, 60/-. SOUTHERN RADIO SUP-
PLY. LIMITED, 46, Lisle Street,
W.C.2 (GERvard 6653.)

GARRARD Gramophone Motor, A.C
110-250, 50/-. Also  Connoisseur

Lightweight with Trans-
former, 39/6. new. A
MAGURICE 63, Dalling Rd., London,

Indicators, with

FRITH RADIOCRAFT. LTD., offer:
* Viewmnaster,”” complete television
assembly instructmns by W. I Flack
(joint author, ** Electronic Engineer-
ing Home Built Televisor ™ 8 full
size prints showing wiring in easy
stages. using standard parts by
famous makers: large 32-page book-
let giving the most complete * gen’
ever offered to the home constructor,
London version from stock—Midiand
version expected shortly. Price only
5/- + 6d. post. Early delivery of
all components guaranteed. °'‘ Mull-
ard Valve and Service Reference
Manual *’ gives details of current and

£6/ 18/3'
weight P.U.. £10/15/-;
auto-change, hghtwelaht
£10/0/8; all inc. p. tax,
Ex-Govt. Valve Parcels. No. 2:—10
guaranteed O.K. valves. mostly
in makers’ boxes, 5Z4, T193. 6V69.
6SH7. 6H6. B6ACT, 6SNT. CV54. EB34

Collaro autochange light-
Marconi ACIOO
P.U

and VR65A. all for £1 + 1/- post.
No. alternative selectxon 807
6SHT. '6F59. G6AC7. 5RAG. 7 193 H6.

12H6. VRG65A. EBS4 all
1/- post. FRITH RADIOCRAFT, LTD.,
69-71, Church Gate, Leicester.
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NEw BARGAIN LINES for P.W.
new Model AC100
E.M.I. (Marconi) Auto Changer with
High Fidelity Lightweight Pickup,
Plays 10 records, reject lever; special
troductory offer: £10 carr. pd. incl.
pickup trans. and packet of ‘99°
needles! The new Collaro RC49 AC
Autochanger plays 8 mixed records.
repeats,- rejects, fitted hi-fi crystal
pickup, finished black and -chrom
price £14/6/8, carr. pd. Collaro
AC47 centre-drive Motor with 12in
t.t. (non-magnetic), ideal for moving-
coil and other special pickups, price
£5, carr. pd. Collaro AC504 Unit
with fixed speed motor, mag. pickup
and autostop. £5/3/6. N.R.S. de luxe
Microgram, comprising ACS505 gram
unit, 4-watt amplifier, twin speakers
in handsome leatherette Dortable
table-cabinet, worth at least 18 gns.:
our special offer: £13/16/- carr.” pd
er'rogram Cabinet with motor-board,
£2 carr. pd. The N.R.S. new, super.
Record-Player, comprising AC504
Unit in beautiful black rexine-covered
portable case, smashing value at £7.
Ditto with AC506 £9, or with A.C.
D.C. U506, £11/10/-, Portable case
alone, £2. Qualltv Amphﬂers No. 1
4-watt output, £5/19/6; cr:lckle-
finished case 15/- extra. No. 2. 12/15
watts push-pull output, £9»15/-
crackle portable case £2 extra. Quality
Tuners: No. L.M. ., £5. No.
2, LM & S. Superhet £7 15'.. Amp-
lifiers and Tuners available as Kits
and manuals only. Full bargain list
24d. Birmingham Television: New
“'E.E. Televisor "’ hook, 4/6, Full set
of Coils and Chokes, 18/~ Terms
c.w.0. or c.o.d. N.R.S.. 102, Parkhill
Rd.. London N.W.3.
LOUDSPEAKER SEPARATOR.—Com-
plete kit enables bass and treble to
be divided correctly between two loud-
speakers. This results in the elimina-
tion of modulation distortion, gives
increased top and clearer bass res-
ponse ; the kit allows loudspeakers
of difterent impedences to be used il
necessary and gives control of
amount of treble relative to hass
Model A 6 db per octave, £1/9/6.
Model B.,12 db per octave, £2/12/6.

Cross over 1,000 c.p.s. We will be
pleased to recommend and supply
suitable loudspeakers. RADIO COM-

PONENTS, East Street, Darlington.

TYPE 165 AMPLIFIERS.--2EF36
2EL32, EBC33. input, output Trans-
formers, etc., valves guaranteed, 19/6G.
VCR9T Tubes. 35/-. Both post paid
Bargain lists free ELECTRAD
RADIO, 64, Gt. Victoria St., Belfast.
PHOTO-ELECTRIC Exposure Meters
Amateur photographers build your
own meter with the following com
ponents: Light Cell 6/6, Meter Move
ment 8/-, Moulded Case 9/-, Assembl

Instructions and Conversion Scales
3'6. G. R. PRODUCTS, 78, Repton

obsolete valves. RTs, Photo-flash | Rd.. Bristol, 4.

tubes, etc.. valve circuits and ABACs; | VALYES: EF9i. EL35 KT6l, FWa
12 complete circuits of amplifiers. re- | 500. 25Y5. 25Y5G. 25A6, 2A3. AZ3l.
ceivers. Os. Power Packs and | MS4B. HL41DD. HL4i. VMP4G. MS.
| Photo-flash equipment. 22i pages|{ PEN, MS/PEN/B, 77 178, 42SPT
packed wnth information, 5§/- 4 6d.{ 42MPT, 6DG, 41. 42, 43. 45, 25L6, 807
post. ‘Ediswan,’” 240-page valve | 1625, KT44. RK34, GCB. anc equiv. to
manual. 1/- 4 4d. post. Latest Radlo. | PEN 36C, MKT4, KT41, VP4 (7 pin
gram units from stock include:|SP4 (7). at 3 for 21/-, U10, IN
—Collaro rim-drive, magnetic P.U.'| 1C5, 1R5, 1LN5. ILD5, 3D6. KTZT3
£5'3/2; Garrard do. model *“8§, EK32, EL32. ECH35 (VRY9 or A
£5/10/6; Plessey auto start and stop. | HL4l, Y63. PM2B, 1LA€. BL63, H63

MUIS. VI501, MH41, ML4, QP21. 7475,
$130. EF8 DDT2. MHLD6, KTW61/2
PM22D, 6SA7, 6SJ7. 6SKT, 6SF5. 6ACT

post (reé'IGSHT 6SL7, 6SN7, 6SQ7, 6SS7. 6SGT

6B8. 6F6. 6KT. 6N7. 6Q7, 6V66X5,
6‘[6 6F8, 6J7. 524, 5R4, 523, 5U4, 5T4.
12A6, 12C8. 12J5. 12SAT. 128C7. 12SGT.

12SH7. 198J7. 128QT. 12AHT. 128K7
2X2, 6C8, TV7. KT33C, and equiv. to
210VPT (4 & 7). 210SPT (7). PEN25
at 3 for 18/- A50 D1. HLZK, 954

at 2/6. 6J5, at 4/11.

Post 9d. extra, CWO or call. TINY
FOR RADIO, 36a, Dalston Lane. E.8.
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S'HET COILS 3WB 465KC with dia- | ALUMINIUM, Duralumin, Copper,
gram, 2/6 pair; Kit of parts for | Brass, Nickel Silver in sheet, Rod,
Midget Coil Pack L.M.S. (iron| Tubes, Flats, Angles, etc. Deliveries
cored) 165KC, 9/6; IFT's, 6/- palr;|from stock. No quantity too small.
ex-R.AF. Output Trans., 9d.; .1.1.1,| We will supply an inch or a mile.
3d.; Sleeving, 6d. doz. yds., Amp- | For urgent deliveries write or 'phone
heno! Octal, 4/- doz.: .1, 500v. Tub..| H. ROLLETT & CO., LTD. Kirkby
4/- doz. Send for cheapest list in | Trading Estate, Liverpool (Phone
England. SUSSEX ELEC'}‘RONICS. Slmonswood 3217 5 lines.)
. i 4 Brighton, 7 S—

LTOR(E) Rittleviitiond 97/6 GHARGING SWITCHROARDS,
NEW “ERIE ” Resistors, {4 to 4 one| 12/32v., 500 and 1.260 volts, amps.
assorted, useful values, 10/0 100] | it outs. fuses, resistances. etc., 4
Used at 5/6 100. ~AUTO New | fake.off superb unit, in case. 75/ ;
Whittington, Chesterfield. | Dynamos. 24v.. 1,000 w.. 9in. x Tin..
TELEPHONE UNITS, complete wnh»*”m spindle. 15/-; Electric Motors,
dual hand-set, ringing mag, bell. etc., 1/50 1/5 h.p. Incorp. 1,260c con-
32/6 ea. or 2 for £8, as brand new. verter 58/-. Rotary Converters. from
Ditto, with bell and buzzer, at 25/- 2 kw,. 110 and 220v. D.C. to 230v./
ea. RF Units 24 at 10/6, 27 at 150 A.C.. from £15. Motor genera-
22/6, all with valves and in excellent | tors 1-6 kw., 110 and 220v. D.C. to
condition. Bal Arm Phones, ideal for | 24/35v. D.C. £5-£59 ; Mains Trans-
crystal sets or midget loudspeakers, | formers. $-18 kva.. all types. BEN-

5/- pr.. complete cord and plug. Indi-
cator Units type L, with VCR9’I and
7 valves, brand_new, in cartons, £4

ea., 5/- carr. Tannoy 20w pressure
units, £2 ea. VCRI39a, with base,
screen and mask, 27/6. RII24 re-

ceivers with 6 brand new Brimar 13v
valves, enough gear to make a couple
of AC-DC midgets with a few odd-
ments from theé junk bex. not many
more at 17'6 ea. Mallory 12v vibra-
packs with synchronous vibrator.
soiled but guaranteed O.K.. trans-
former can be used in reverse from
230v AC as LT tranny for battery
charger, etc. {(about 12v la). a few
only to clear at 8/6, or less vibrator
at 5/-. Meters. moving coil. 2in. flush.
square, 20-0-20, 50-0-50 amp.. and
0-40v 4/6 ea. 2jin. flush various
mnges up to 500 ma. 10/- ea. 0-15v
AC, 10/-. RI585 midget receivers for
250 mc/s or MW car radio, £3/19/- ea.
Circuits diagram, 2/6. Conversion
data, 2/6. Interested in Optics, En-
largers, Film Strip Projectors. Tele-
scopes, Binoculars, Episcopes. Micro-
scopes, Stereoscopes. etc. ? If so. our
new booklet, **How to Use ex-Gov.
Lenses and Prisms” will come in
handy ; it gives lens layouts and
general data on all the above. Price
2/6 post {free. Optical lists and
Radio lists free on receipt of your
s.a.e. H. ENGLISH. Rayleigh Rd..
Hutton, Brentwood. Essex.

‘““ VISION-MASTER.” Even if a T.V.
circuit, to you. looks like bomb
damage in a railway yard, you can

build it! Envelope containing large
practical stage-by-stage plans and
instruction book. showing adjust-

ments clearly. 5/-, post 3d. State L.
or Birm. Takes 9in. or 12in. tube,
picture equals best commercial sets.
All parts in stock. Also the new
‘- Amplion " test-meter. Every radio
and TV builder should have it. 10
ranges, A. D.C.. ohms. 1.
€7/6; 5000 v. probe, 9/6 extra.
now., C.wW.0. or C.O.D.. from WEST-
MEAD RADIO. 117, Westmead Rd,
Sutton, Surrey.

CHASSIS, Panels, Racks and Metal
Cabinets. Stock sizes or made to
specification in steel or aluminium ;
wrinkle finishes available. REO-
SOUND ENGINEERING AND ELEC-
TRICAL COMPANY, Coleshill Road,
Suiton Coldfield.

VALVES.—Rock bottom prices. New
surplus, original cartons (not ex-
equipment). Buy now, prices are

rising! 6H6. 1/9; 6K7. 6SK7. 6J5,
6C5, VROl (EF50), 5/-; 6ACT, 6QIGT,
6/6; 6F7. 6B8, G/-; 6K8, 5U4G, 6/6;
6F6, 7/-; 6N7GT/G 7/6. {Specml'
6B8, new, but unboxed, 5/3). Post

free! DOUGLAS REED 39, Burnley
Road. Southport.

SPRAGUE .1mfd 350v. .0lmfd 1000v.
3/6 doz.; IFTs 465kc i/c * 120,
6/- pair: 16 x 16mfd 450v.. 3/6; 8
450v., 1/9; 32 350v., 1/9; many other
bargains. List from T. G. HOWELL
& 20.. 29, McWilliam \Road,
Brighton, 7.

MOTORS POWER SUPPLIES. Sum-
merley St.. Earlsfield. London. S.W.18.
WIM. 3833 (100 yds. Sn. Electric Line,
10 mins. Waterloo.)

MAHOGANY CABINETS, 1it. 4in. x
7iin., height 10iin., with chassis.
37/6. Speakers. Valves, Transformers,
Reslstances, Condensers and other
accessories available. Cabinet suit-
able for replacing damaged bakelite
cabinets of Philco A535W. TALMAN,
56, Wooddale, Billingshurst Sussex.

ENGRAVING.—Amateurs and trade
requirementis, panels, plates, metal
and plastic. Attention to urgent de-
liveries. One knob or repetition equ-
ally entertained. Call or write
‘NEWMAN, 19a. Windmill Road,
Wandsworth, London, S.W 18,

REPAIRS to loudspeakers.
coils fitted. Fields altered. rewound.
Output transformers. clock coils.
Prices quoted. Satisfaction guaran-
teed. L. S. REPAIR SERVICE. 49,
Trinity Rd.. Upper Tooting. S.W.17.
‘Phone: Balham 2359.

SALE. R107 9-valve Receiver com-
plete, £15 or nearest. T. PERKINS,
35, Clarbeston Road. Cabalfa, Cardiff.

il. C. BEEYNCLDS

Radio and Television Ma:i Order Specialist

Accessories and Spares : Amplifiers 4 watt.

£6 ; twin input 15 watt, 12 xns. Cathode

follower TRF tuner units £5, built and

tested. Superhet tuner units with large

horizontal dial, £8 12s, 6J. Autochangers :

Collaro, £14 :; Plessey. £18. Send stamp
for lists :

21, HEATH STREET, LONDON, N.W.3.

RADIOS 37/-

Midget Short- Wavc Radios 37/- Post, Free !
Work off from 6 ft. Aerlal' ALL-DRY
Operation. Size only 6in 6in. X 4in.
Complete Kit, with Simple f}ns':gruti;.lons

Punched_ Chassis,

C.W.0. M.W. Madel, Both
work_ off from 9 Voits Irol
Cored Variable Coll (with Tuner). Sehd ror
our list of Pocket and Midget Radios and
List of the Cheapest, Quality Parts any-

where !—Marquis  Radio
Bentinek St..  Ashiton-u-Lyne,

Cones,

n
Same Price
H. '

1
"Laucs,

RADIO is Interesting.
With a D5 Coil you
can bulld this erystal
set, or 1, 2, and 3
valve sets. The most
compreliensive radlo
coil for wsimple elr-
cuits. WIth full bluc.
print and circuits, §/-.

HILLFIELDS RADIO.
Dept. M. 8 Buroham
Rd., Whitley, Coventry.
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TAVLOR MODEL 65B Signal Genera-
tor for sale, hardly  used, complete
\\nn all accessories and instructions,

J. C. SNELL, Central Garage
Stanfoot B'\rnsley

R |01.—A1mgs finest communication
receivers; 230v. A.C. or 12v. D.C.. £15
each LOGAN, 1, West Alley, Hitchin.
Herts.

J.A.P. Four-stroke
2.500 r.p.m.,
Box No. 189.

Petrol
good condition.

Engine.
Oliers?

TUITION

WIRELESS, Television. Postal Courses
for Amateur Radio Transmitting
Licence also Television for
Trades diploma. Apply
SCHOOL OF TELEGRAPHY
179, Clapham Road, London, S.W.9.
(F‘olty years' experience in training
stu;iex)ns in Wireless and allied sub-
jects

THE BRITISH NATIONAL RADIO
SCHOOL and the Chancellor’s
appeal. Our contribution- is to re-
duce all our fees by 10%, yours is

to become more efficient ! Let us
help you ! Write to-day for free
booklet describing our wide range of
training courses in Radio.
Radar, Telecommunications Princi-
ples, Mathematics, Physics and
Mechanics ; correspondence classes
for the new series of C. and G.

examinations ; we specialise in turn-
ing ‘‘operators’ into ‘' englneers”
and for this purpose our ‘‘ Four Year
Plan’ (leading to A.M.Brit.I.R.E.
with 12 C. and G. Certificates as
interim rewards), is unsurpassed. our
guarantee has no strings att'\ched
STUDIES DIRECTOR, B.Sc..
AMIEE. M.BrI.R.E, 66, Addis-
combe Road Croydon. ‘Surrey.

TELEVISION.—The Gothic Televlslon
School specialises solely in training
in television. Courses assume ne
previous television knowledge and
provide guaranteed training for
Brit.I.R.E., and R.T.E.B. examinatipns.
All tutors possess university degrees
and/or corporate niembership of
professional institutions and are
appointed individually to postal
course students to ensure complete
and thorough training. Principals.
M.B.E.. B.Sc.. M.Brit.I.R.E.. educa-
tion committee members, etc. Num-
erous well-known ccmpanles have
adopted the School’s Basic Television
Course as standard television train-
ing for their staffs. Moderate fees.
Details from OTHIC TELEVISION
%VC!I{:;OOL. 13, North Avenue¢, London,

MERCHANT NAVY AND AIR RADIO.
Here is an opportunity to train as
Radio Officer for merchant ships
and the air. The big liners are open
to you. but vou must first qualify for
the P.M.G. Certificate, Established
30 years. We can put you through
in the minimum tlme. Day. evening
and postal instruction. Prosbectus
from Directorr, THE WIRELESS
SCHOOL. 21. Manor Cnrdens Hollo-
way. London. N.7. ARC 3694

WIRELESS.—Land. Sea and Air.
Students, both sexes. age 14 upwards.
trained for interesting appointments
in all branches of radio. Low fees,
boarders accepted. 2d. stamp for
pBros. WIRELESS COLLEGE, Colwyn
ay.

THE SCHOOL OF ELECTRONIGS. —
Principal: M. J. Truscott, M.A., Ph.D,,
B.Sc.—Correspondence - "~ Courses  in
Telecommunications, ~ Radio, and
Mathematics. Special Couise for
Radio Amateurs Licence. Moderate
fees. Write ORTHIC MODERN INSTI-
TUTE. 72. St. Stephen s’ House, Wesl-
minster, S.W.1.
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IDEAL BAR(:AIN FOR HOME CONQTRUGTORS

Assemble your own TABLE ELECTRIC GRAMOPHONE
or RECORD PLAYER ac half comparable prices.

TABINETS
casigned for
6} inch loud-
speakers.
Walnut  with
Rumanian
Birch  grille.
tnterior "of lid
felted. Yolume
Control
hole and top
plate ready
drilled. 14 x
$6 x 12 inches
deep.

£2 |0 0 each.
Packing and
Carriage 7s.

stant speed
Magnetic
pnck-up
upecr
Quahty AC
ains .
CS 108
P, Tax.

2w AMPLIFIERS for same KITS comprise Chassis.
Qutput transformers. Choke, Valveholders.
escutcheon and Knob. Mains tap changer.

Mains and
Volume Control,
2~ 8 mfd. condensers.
Lt OUDSPEAKER and circuit diagram, £3 15 0

N. MIERS & CO. LTD. Te/: Euston 7515

115 Gower Street, London, W.C.| Cables: MIERSCO
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PITMAN’S

for PRACTICAL BOOKS

iladio I'requency eating
Eauipment

By L. L. Langton, AM.LEEE. The author is a
recognized expert on this modern industrial
development, and his book is of first-rate im-
portance to ali interested in.the equipment
available. 1716 net.

KElectrical Technology

By H. Cotton, M.B.E., B.Sc., M.LLE.E. A standard
textbook and refererce work, now completely

revised and with important new material. Sixth
Edition. lllustrated. 18/- net.
Kleetsronies in the -
Hagiory
Edited by Professor H. F. Trewman. M.A,
(Cantab.), M.l.Mech.E., ™.Brit.l.R.E. An ex-

tensive survey of the applications of electronics

in modern industry and medicine. Numerous
illustrations. 20/- net.

PPEITMAN

Parker Street, Kingsway, London, W.C2

YrRee To AMBITIOUS

’ This 176-page Book l ENGINEERS !

Have you sent for your copy ?
‘ENGINEERING

OPPORTUNITIES ’ | WHICH IS
s a highly informative ' YOUR PET
guide to the best-paid SUBJECT ?

Engineering posts. It
iells you how you can
qulckly prepare at home Electrical Eng.

“NO PASS—NQ | Civi! Engineering
I‘EE terms for

a | Radio Engineering

recognised  engineering | Automobile Eng.
% qualification,outlinesthe | Aeronautical Eng.
widest range of modern Production Eng.
IHome-Study Courses in

Mechanical Eng.

Building, Plastics,

all branches of Engincer- | Draughtsmanship
ing and explains the Television, etc.
benefits of our Employ- GET SOME
ment Dept. I you're LETTERS
carning less than £A_O a AFTER YOUR
weck you cannot afford
to miss reading this NAME !
unique book. Send for A.M.I.Mech.E.
your  copy today— AM.LEE.
FREE. ﬁnll(P:E
. FREE COUPON ...l AMIMI

Please send me yaur FREE |76—page: L.1.O.B.

] ‘" ENGINEERING OPPORTUNITIES "} A'FéRs;:e's'
SNAME ... g éMBmu’R E
2 Al ITY & GUILD!

H OS5 MATRICULA-
T = TION, etc.

% Subject or Exam.

| each .

2 thatliNtErests ME ... dsmue -qasnussoss sasohios

2 British Institute of Engineering Technolog
4098, Shakespeare House,

17119, Stratford Fla:e London Wl

LITPIIT

* 6-VALVE
SHORT-WAVE
RECEIVER

—This Ex-R.A.F
Short Wave Recelver
covering_ approx. 4-8
megacycles, contains
6 standard 2-volt
valves (2 SG's. 3
Type Triodes
and 1 LP2 Triode).
The valves alone are
worth the price of
the whole receiver.
Requires only 2 volt
accumulator, 5
battery and ’phones
to be conmected for
the receiver to be
ready for operation.
Complete with in-
structions and cir- jpcfuding Valves.
Gl 2/6 postage and packing.

I.T. BATTERY, 120 volts. HIGH
Super capacity. Made for PIHONES

RESISTANCI:

for ‘the above

Govt. 6'6 plus 1,6 postage. recefver. 7/8 per pair.

EX-R.AF. AMPLIFIER. This battery
Special operated amplificr can be used with a
DECEMBER gramopl.one or microphone input. Com
ey plete with wooden transit case. Post Free.

OFFER ! 16'9
IHEADPHONES NUTS, HOLTS. WASHERS, small size
for mod:! making. Three 8ross assorted

Balanced /8
et A e MAINS TRANSFORMERS, 350-0-35)
phones, a8 80 ma.. 6.3 v. and 5 v. drop thru’ type
Bost fraes 260-0-260 60/70 ma., 6.3 v. and 5 v, also
: drop thru’ both typgs 14/6 each, plus 1

0!

age.

4/8 8 MFD. CONDENSERS,
450 volt worklng Post [ree,
ea

ch.
16 MFD., 450 v., 28 each

8 x 16 MFD., 450 v., 3/8 each
Write to

v INSTRUMENT CO.
244, HARROW ROAD, LONDON, W. 2

CHOKES, 10 h. 70 ma.,
10 h, 250 ma., 9/8 ezch.
1.4 v. VALVES, 184, 1S5, 1R5,
1T4, at 8/3 each or set of 4, 24 -,
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Practical Television

Vol. 1. No. 10 NEW SERIES DECEMBER, 1949
T IQ . build his own television receiver.
3 Indeed, one manufacturer at the
e \/V]-e \]—\']’S show exhibited a kit of parts
HE demonstration of colour the eartoon style of film, to With stage-by-stage hlueprints;
and we learned that others are

television by Pye at Radio-
lympia, using a elosed circuit
system employing a special cainera
and transmission installation and
six receiving sets, indicates the
possibility of the future. For
colour television is not yet ready
for tho market. At prosent it is
but a qualified success, and the
cdemonstration was intended not
so much to indicate quality, for
that has a long way to go, but fo
show the public that scientists
are at work on the problem.

The demonstration itself shows
that there are no insuperable
problems in colour television and
it also proves that colonr tele-
vision must be the ultimate aim
of every television manufacturer,
especially -when one! compares
it with the present black and white
pictures. The demonstration, it
could be arguod, should not have
been .held until the matter had
progressed further, for it was
reminiscent more of a lantern
slide than of “Technicolor. Ve
thought the same when we first
witnessed colour television at the
late J. L. Baird’s house during the
war, .

Notwithstanding American
competition, it was a British firm
which first produced colour tele-
vision and placed it within the
realms of a commercial proposi-
tion. At the same timb we musat
point out that the public should
not wait for ecolour television
before buying a television re-
ceiver. It will be at least 10
years before it has emerged from
the dévclopment stage. Only a
prototvpe exists at the moment.
There is no suggestion that the
B.B.C. propose to put out a
colour programme, nor at present
has it the equipment to do so.
It will possibly not be before
seveoral television stations are
spaced about the country that

colour televisioniwill he taken up.

setiously. 'The possibilities, how-
ever, are vast. It would he
possible, as with the films, to show

stage a fashion parade, the chang-
inig of the guard or a costume play
in the coloursin which the audience
see them. Large stores could show
special Jdemonstrations on tele-
vigion screens in cvery depart-
ment simultaneously as well as
in its windows. Industrial control
offers some further possibilities.
The works manager of a plant
covering a large area would he
able to see at a glance through a
number of sereens in hig office
what was happening in every
department.

The method demonstrated at
Radiolympia employed synchro-
nised rotating colour filters in
both camera and recgjver, giving
50 pictures por second in the
three primary colours siccessively,
whieh the viewer’s eye blends into
full colour. The manufacturers
stress that it is only one step in
the right direction but that other
developments more suitable for
use with domestic broadeasting
are certain to come.

Michael Westmore, a 29-year-
old actor, was the man responsible
for the colour television pro-
gramme at Radiolympia,

In producing the colour tele-
vision show Mr, Westmore, a
graduate of Cambridge University,
had to overcome difficulties not
normally experienced by B.B.C.
television producers, His artists
had to operate from a minute
stage, and all arrangements wero
carried out in almost military
gecrecy. as the makers intended
sprifiging television.on the country
as a surprise. Even the characters
did not know they were being
televised in colour.

Qur Television Receiver
LSEWHERE in this issue
appear advance details of the
television receiver prepared in
the PriacTican Wirknrss labora-
tory and which was shown on
our stand at Radiolympia. It
is now within the means and the
skill of the average amateur to
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likely to follow suit.

Our television receiver has
been designed with the limited
facilities of the home constructor
well in mind.  Only components
which are readily available are
used, and full-size blueprints will
be available. This receiver has
been under test for somo months
and has reached the stage where
it can be placed before our
readers with every confidence.

Telenews

Americain Tube Size
N 8in. tube iz now heing
nrass-produced by the
Raytheon Mfg. Uompany. Hither-
to 7in. tubes have been regarded.
as more or less standard, and these
new tubes are intended as dircet
replacements to give a full scan
with the ecireuits designed for
the 7in. tube.

Television by Slot Machine
A FIRM in New York recently
tried out a slat-imachine
television receiver. ‘This is fitted
with a * Visimeter ” which gives
the user one hour of a television
programme for eacl: coin inserted
in the slot. The money is collecterl
at intervals and placed toward
the purchase of the receiver,

Italian Television
I' the end of the recont con-
vention in Milan the Italian
Government stated that no final
decision had been arrived at, and
that contracts for the Rame
and Milan transmitters will be
put out to International tender.

Collision-warning Radar

NEW unit’ utilising rader

principles was introduced at
Radiolympia by Ekeco. This unit
has been subjected to an ex-
haustive test on a B.0.A.C. flying-
boat during a flight to the Far
East and has proved its eflicacy.
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RE\'UES are the fashion again.
‘ Suburban” and provincial
music halls have followed up
in their own particular way the
successes recently registered in
the London West End by the
sophisticated “Twopence
Coloured,” * Sauce Tartare ~’ and
other revues. Television viewers
had an opportunity of seeing
extracts from both of these shows
and found them good. Sophisti-
cated revue, with its satirical
sketches, musical numbers and
ballet. seems to be particularly
suited to television. The television
close-up gives a very direct con-
tact with the artiste and enables
one to enjoy little subtleties of
performance which are seen only
from the first few rows of the
stalls at the theatre. Such a close
look exposes faults, .too, but in
the case of Renee Houston in

Sauce Tartare” there eren’t
any ! This talented artiste’s fine
sense of burlesque and comedy
timing came over perfectly in two
solo numbers, * Deanna of the
Dairies” and “ My Man at
M.1.5." Claude Hulbert, who 1is
well known to viewers, was also
seen at his best in the same show,
and Jessie Matthews put over some
delightful song-and-dance num-
bers with great charm.

TV and the Live Show
- SAUCE Tartare”’ was tele-
vised from the Alexandra
Palace, and I was extremely
interested to sce the same show
a couple of weeks Ilater per-
formed * live ”’ at the Cambridge
Theatre. Before a packed audience.
the comedy numbers took on an
aspect considerably different from
the television studio performance,
and Renee Houston played her
burlesques in a muech broader
manner., with timing adjusted to
the langhter and applause of the
delighted audience. Enquiry of the
management of the theatre elicited
the fact that there had been no
falling off in the size of the aud-
jences since the television trans-
mission—in fact, they had
increased. Managements  will
sooner or later realise the pub-
licity value of the televising of
extracts from their shows. Cecil
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Landeau, producer of  Sauce
Tartare > hasn’t regretted his
decision, anyway, as viewers have
turned up in strength at the
theatre, and they have also told
their friends about this bright and
witty revue.

Theatre TV O.B’s
STAGE musical comedy is not
usually a type of entertain-
ment notable for its wit, but
provided the artistes are first-
class and, if the show is performed
in the television studio, they
modify their performances to
suit the sperial requirements of
the television camera, then all is
well. Good examples have been
seen recently in ‘ Bob's Your
Unele,”” * Her Excellency ”’ and
also in the stage farce, " The
Chiltern Hundreds,” in which the
veteran actor, A. E. Matthews,
gave such a magnificent per-
formanee. Less successful have
been the relays from theatres,
and particularly disappointing
was the 0. B. from the Regent
Theatre, Hayes, where the players
seemed to shout their dialogue
at one another in A. G.
Macdonnell’s comedy. ‘“ The Fur
Coat.” The B.B.C. had announced
that the new type O. B. equip-
ment, which had been so shecess-
ful on the Boat Race broadcast,
was to be used, complete with
cameras with turrets of lenses of
different focal lengths, including
so-called tele-photo lenses. The
producer certainly availed him-
self of the facility of a multi-
plicity of camera angles without
being able to apply the same
flexibility to the microphone
pick-up. Sound quality was poor
and seemed to bear no relation
in sound perspective to its
associated  picture. Theatre
acoustics may have had something
to do with this, but the quality
at timnes reminded me of that
obtained with certain highly
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directional microphones used for
special purposes during the war.
The faet is that television studio
technique has made such progress
that the restrictions and lack of
flexibility inevitable when theatre
relays are carried out have become
more and more obvious. The long-
range close-ups seem to emphasise
these fauits. And yet. one can
recall several relays of musical
plays from theatres which have
been highly successful.

Twelve Years Ago

RECENTLY wnearthed some

radio periodicals of October,
1937, which carried reports of the
Radiolympia of that year, with
details of television sets then on
sale. It is amusing to note the
wide variation in picture size.
and particularly the large number
of makers who specialised in small
screen receivers. Tiny pictures of
6in. x 4}in. seemed quite popular.
and there were special " add on ”
units which were intended to bs
used connected up to ordinary
broadcast receivers. Reduction of
picture size to widths of six or
seven inches enabled manufac-
turers to produce receivers at
prices ranging from £35 to £45,
compared with about £60 for »
ten-inch-wide screen. Two pro-
jection-type receivers were ex-
hibited, which gave picture sizes
of approximately 20in. x 16in.
and cost about £120. Cossor's
produced a remarkable auto-
radiogram with a television screen
of 10in. x 8in. for £90, and this
was one of the finest examples of
electrostatic focusing and de-
flection ever produced. Owners of
these sets are now having diffi-
culty in getting replacements of
these early type tubes. Consider-
ing the small numbers of sets
being produced at the time, the
prices were low, and I don’t
think there was very much profit
in it. But the manufacturers were
buying experience, getting ready
to turn out sets in batches of
hundreds instead of in dozens.

Kinescope Repeats
HE television craze has cer-
tainly hit the USA. in a
big way. It will not be long before
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there are no less than 100 stations
sending out regular transmissions,
and the process of * kinescope
recording " is in regular operation
at the main centres. This is the
term used to describe the record-
ing on cine film of programmes
carried out with a special motion-
picture camera which photo-
graphs the picture on a 15in.
cathode-ray tube. The B.B.C.
has been experimenting with this
type of equipment for some time,
and it was used to record the Boat
Race, for retransmission the
same evening.. A greatly improved
kinescopo recording equipment

PRACTICAL TELE_\_/ISION

will shortly be put into regular
use, but is likely to be used for
daytime sporting events only.
Owing to the failure to reach
agreement with the Actors’
Equity, Musicians’ Union and the
Variety Artists’ Federation, it
cannot yet be used for the
recording of variety shows,
revues and plays.” ° Kinescope
Repeats ' have brought with
them quite a large number of
non-technical problems, such as
fees payable to actors and
musicians for each repeat per-
formance, royalties to authors
and composers, and the fact that
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a kinescope recording on 35 m.m.
film, capable of being projected
at a cinema, constitutes a pessible
infringement. of films rights of
books, plays or of tilms them-
selves.

The National Anthem
IT is gratifying to note that
shortly after the absence of the
National Anthem from the tele-
vigion programmes had beon
commented upon i this column,
the plaving of ** God Save the
King " was resumed, a very good
recording being put on at the end
of the television news.

Odd Numbers

SOME SCANNING DATA

RITISH  television picture
definition is 405 lines,
U.S.A. 525, Russia 441, France
819, and Holland 567. When you
think about it, this is a rather
curious state of affairs—not the
diversity of standards (though
this is a regrettable enough fact)
but the actual figures themselves.
Why mnot have 400 lines
instead of 405, or 820 instead of
819 ? In fact, why not have any
nice round numbers in place of
the apparently arbitrary values
chosen ?

Looking at the figures again—
405. 525, 4il, 819, and 567-—one
woukl expect to find some
characteristic in common, since
they all relate to television scan-
ning speeds.  The first thing that
strikes the eye is that they are
all odd numbers. This is a
signifieant point. = And secondly,
Beginning of

Qdd Frame

N

LIy

P

End of Odd Frame/

How.a normal rasier is built up by the

interlacing wethod,

£End of Even Frame

a little simple arithmetic reveals

that they are all multiples of
simple factors. For instance :

4053=5x9x9; 819=Tx9x13;
441 =7 x7x9, and so on.
This is also a significant point.

It would appear then that the
product of any number of integers
(in practice restricted to 3 or 4)
would be suitable for television
lineage, provided that the product
is an odd number. Obviouslv all
of the integral factors must be
odd numbers too, 'since the
inclusion of only one even number
produces an even total. Thus we
could use 9 <7 X1l to give a 693
hine piceture, and this would be
perfectly satisfuctory.

The Reason

Now why this appearance of
mystical method in relation to the
choice of numbers for television

- Beginning cf

B (e Visian

/\

By DAVID WAYNE

picture lineage ? Is it just a
video superstition, or is there a
basis of hard secientific fact
behind it all ?

A brief glance behind the scenes
at Alexandra Palace provides the
answer to the problem—in the
pulse-generating equipment which
supplies the square-wave synchro-
nising pulses that trigger the line-
and frame-scanning cirenits, and
modulate the vision signal.

A master pulse frequency of
20,250 cycles per second 1=
generated. This is: double the
line frequency of 10,125 c.ps.,
but is necessary for frame inter-
lacing. as we shall see. This
master frequency is applied to a

scries of multivibrator stages
which act as frequency dividers.
The first divides the master

frequeney by 2, thus producing
the line frequency. The remainder

Signal

Full Line

ke

The characteristic of the signal and

synchronising pulses.—Not to scale.
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divide the master frequency by
9, 9. and 5 1n scquence, the final
quotient being 50 c.p.s.—the
frame frequency.

The frequencies of the multi-
vibrator stages are locked in these
integral steps, and in addition
the 50 c.p.s. stage is locked
to the frequency of the mains
supply ;: perfect synchronism bhe-
ing achieved by means of a
synchronous motor which actuates
the vanes of a variable condenser

governing the master frequency.
So the simple factors are
essential in  order to obtain

multivibrator frequeney division
from the master frequency, so
that the frame frequency is always
an exact submultiple of this (and
is, incidentally, always tied to the
frequency of the A.C. mains).
Since interlacing is required, the
frame frequency must be double
the picture repetition frequency,
and cannot be derived from the
line fréquency by simple inte-
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gral division. Consequently the
master frequency equal to double
the line frequency turns out to
be a necessity.

Interlacing

Now for the other problem—
why odd numbers ? Once again
it has to do with interlacing.
Two consecutive frames (of 202}
lines each) must, in order to
interlace, be mutually displaced
by a distance equal to half of the
vertical interval between two
scanning lines. This amounts to
an actual displacement of half a
line, and in fact each frame is
arranged to contain an odd half-
line—at the end of the first frame,
and at the beginning of the second
(interlacing) frame. Therefore,
in order to accommodate the
extra line for ‘ splitting,” a
television picture must contain
an odd number of scanning lines.

In this way the interlace is
automatically produced. Trigger-

ing for the half-line terminatior &
and commencement, is derived

from the master frequency, which

gencrates two pulses to each

scanning line. Each frame is

triggered on the 405th pulse;

ie, after every 2024 lines (the

succeeding 14 lines being blacked

out for frame syne. purposes).

Thus odd numbers form the
arithmetical basis of modern
television lineage. So. if anyone
points out that the original Baird
transmissions comprised 30 and
240 lines respectively (botl even
numbers), remember that tliey
didn’t use interlacing in those
days. The frame interlace was
first used in the present E.M.I.
405-line system introduced in
1936.

And if anyone talks idly of the
1,000-line pictures to come. you
may politely indicate that the
nearest possible lineage using
interlacing and integral factors is
13x7x11=1,001 lines!

Television on Tap

1.M.I. RELAYS (HAYES),
E LTD., have now perfected
a system capable of sup-
plying houses direct by wire
with' high-quality vision and
sound programmes. For a very
reasonable weekly charge people
will soon be able to enjoy the
unicue advantages offered by a
relay system.

Equipment

A special receiver is supplied
of the size and appearance of a
normal table television set, de-
signed to rest conveniently on a
table or stand of usual height.
All that is neccssary is to plug

The relay
a 10in. tukte.

terminal unit, which is fitted with

it into the mains and connect to
the special lead-in provided.

No aerial is needed, and with
the E.M.IL. television relay umt
is incorporated a switch giving,
in addition to the television
picture and sound, a choice of
five radio relay programmes all
at the highest quality. Another
unique feature of the television
relay service proposed by E. M. I.
Relays (Hayes), Ltd.—who are
a subsidiary company of Electric
and Musical Industries. Ltd.—
is, of course, the provision of &
10in. aluminised Emiscope cath-
ode-ray tube in the vision unit
providing clear pictures, and
bright enough to be
satisfactorily viewed in
daylight or normal
room lighting.

As far as the user
of E. M. I. television
relay is concerned. all
he needs do is to turn
a switch to enjoy the
continuous trouble-free
reception of televizion
programmes.

Advantages

Among the impor-
tant advantages of
television by relay are
ease of installation
(no aerial is required) ;
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compiete absence of all forms
of Interference (due to the
special location of the master
receiver and  re-transmitting

equipment and the special distri-
bution methods used); free ser-
vieing—ineluding valve and tube
replacements ;  simple control
(brightness and volume only);
no setting-up adjustinents, and
continuous stability of pictures.

The ecuipment which has made
this possible was seen for the
first time at Radiolympia.

Television at Sea

An Ipswich radio dealer re-
cently installed a standard com-
mercial television receiver on
H.M.8. Woolwich. This ship is
permanently moored a mile oft
shore near Harwich, and the
aerial installation was attended
to by the naval authorities—the
standard *“ H "-type dipole being
fixed on top of the 125ft. main-
mast. In spite of the mass of
machinery on board and the

istance from the London station
excellent pictures are being re-
ceived, and the set is now to
be fitted with a magnifier. The
only interference experienced is
that from motor-craft which
approach the vessel, and steps
are being taken to supply inter-
ference-suppressing devices to
these.
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CRYSTAL SETS

Rlueprints, 1s. cach,

1927 Crystal Receiver ..

The *Junior” Crystal
Sect .. ..

No. of
Blueprint

PW71*
PWo4*

STRAIGHT SETS

Baittery Operated
Blueprints, 2s. cach.

One-Valve ¢
Beginners” One-valver ..
The * Pyramid > One-
valver (H¥ Pen) .
Two-valve : Blueprints, 2s,
Th':e Signet Two (D &
i

Three-valve :
Selectone Battery Three

PAV85
P\WH3*

PW76*

Biﬁep’rini§, 2s. cach.

(D, 2 LF (Trans)) PWI0
Summit Three (HF Pen,

1. Pen) .. .. PW37*
The ** Rapide ” Straight

3 (D, 2 LF (RC &

Trans)) .. .. PWR2*
F. J. Camm’s *“ Sprite >’

Three (HF, Pen, D,
. Te) .. .. .. PwWg7*
| eur-valve :  RBlueprints, 2s. cach.
Fury Four Super (SG,

SG, D, Pen) . .. PWC*

Mains Operated

Two-valve ¢ Blueprints, 2s.

Radio-
Pow)

Scleclone A.C,
gram Two (D,
Threc-valve :
Double - Diode - Triode
Three (HF Pen, DDT,
Pen) ..
Four-valve :
A.C. Fury Four (SG, SG,
D, Pen) .. 00
A.C. Hall-Mark (HF
Pen, D, Push-Pull)

SUPERHETS

Bh.léprinlé.' 2s.

each.

PWI19*

Blueprints, 2s. cach.

Pw23*
each.

P\W20*
PW45*

Battery Sets : Blueprints, 2s. each.

F. J. Camm’s
Superhet

2-valve

P\Vs2*

Mains Sets ¢ I!l.n;eprint.s.. 2s. each.

F. ). Camm’s Universal
£4 Superhet 4

SHORT-WAVE SET

PW60
S

Battery Operated

Onc-valve :  Blueprint, 2s.

Simple S.W. One-valver

Two-valve : Blueprints, 2s.

Midget Short-wave Two
(D, Per),

PW§gg8*
cacln

. .. PWi8A*
Threc-valve : Blueprints, 2

s. each.

Tublished on the Tth of each month by GEORGE
printcd in England by W. SPEAIGHT & SONS. LT
GORDON & GOTCH (A sia). LTD. South Africa:
onn vear: Inland and Abroad 10s, 6d. (Canada 10s.).
CONDITIONS OF SALE AND SUPPLY: Thiz periodical is <old
the written consent of the publishers first given, b
retasl price of 9d.: and tlat it
trauthorised cover by way of Tr

shall not he lent. re-sold, hired ou
ade; oraffized 16 or as part of ary Lo

BLUEPRINT SERVICE

Na. of
Blue print
Lxperimenter’s Short-
wave Three (SG. D,
Pow) . .. .. PW30A*®
The Prefect 3 (D, 2 LF
(RC and Trans) . PW63*
The Band-spread S.\W,
Threc (HF Pen, D
(Pen), Pen) ., .. PWe¢8*

PORTABLES
Three-valve : Blueprints, 2s. cach.
F.J. Camm’s ELF Three-

valve Portakle (HF
Pen, D, Pen) .. ..
Parvo Fiyweight Midgel
Portable (SG, D, Pen)
Four-valve : Blueprint, 2s.
“Imp” Portable 4 (D,
LI, LF, Pen)

P\W65
PW77

PwWE86*

MISCELLANEOUS

Blueprint, 2s.
S5.W. Converter-Adapter

(1 valve) PW4BA*

AMATEUR WIRELESS AND
WIRELESS MAGAZINE
CRYSTAL SETS

Blueprints, 1s. each.
1934 Crystal Set
150-mile Crystal Set

AW444
AW450

STRAIGHT SETS

Battery Operated

One-valve : Blueprint, 2s.
B.B.C. Special One-

valver .. .. .. AW3igTe
Two-valve : Blueprints, 2s. cach.
A modern Two-vaiver .. WM409*
Threevalve :  Blueprints, 2s. cach.
Economy Pentode Three

(SG, D, Pen) .. .. WM337
PTP Three (Pen, D, Pen) WM389

Mains Operated

Two-valve : l}!u'eprims, 25, each.
Consoelectric Two (D,

Pen), ALC. .. .. AW403
Economy A.C. Two (D,
Trans), . WM2B6

Four-valve : Blueprints, 3s. cach. .
Al-Metwl Four (2 SG, .
D, Pen) . .. WM329
Hiarris Jubilee Radiogram
(HF, Pen, D, L. P).. WM386

SUPERHETS

Batlery Set :
"Varsity Four

.

Blueprints, 3s. each.
. WM395*

SPECIAL NOTICE

THESE blueprints are

2N Thz  issues
de tions of these sets are x 3
of print. but an asterisi beside the
blueprint number dexates that con-
structional details are available, frec
with the blueprint.

The index letters which precede the
Blueprint Number indicate (be por-
iodical in which the description appoens:
Thus D.W. refers to PRACTICAL
WIRELESS, A.W. to Amatewr Wi
W.M. to Wireless Mogazine. .

Send (preferably) a postal orler to

ese,

cover the cost of the DBlueprint
(stamps over 6d. unacccptable) o
PRACTICAL, WIRELESS  Bluepring
Dept.. George Newnes. Ltd.,, Tower
House, Southampton Street, Strand,
w.C.2.
|
No. of

Blu prine
PORTABLES
Biueprints, 3s. cach.

(SG,
. AWIgSH

Four-valve :
Holidav Portable
D, LF, Class B)

SHORT-WAVE SETS
Battery Operated

One-valve : Blucprints, 2s. each.
S.W.  Onc-valver for ’

America 55 Lo AWA426x
Two-valve : Blueprints, 2s. each.
Ultra-short Battery Two

(SG. det Pen). . Lo WAL
Four-valve : Blueprints, 3s. each.
AW, Short-Wave World-

beater ({HF Pen, D, RC,

Trans) - .. Lo AWL36*
Standard Four-valver N

Short-wwver (SG, D,

LI, Py.. .. .o WNI3R3+

Mains Opcrated

Two-valve : Blueprints, 2s. cach.
Two-valve Mains Short-

waver (D, Pen), . AW4s3
Four-valve : Blucprints, 3s.
Standard Four-valve A.C.

Short-waver (SG, D,

RC, Trans) . WN39(*

MISCEILLANEOUS

Enthusiast’s Power Am-
plifier (10 Watts) (3/-) \WM387* -
Listener’s  S-watt  A.C.
Amplifier (3-) . WN392#*
Harris Electrogram
battery amplifier (2/-) WNA1399*
De Luxe Concert A.C.
Electrogram (2/-) . WM403*
New Style Short-wave ‘
Adapter (2/7) .. .. WM3S8 e

! HINTS COUPON |
§ This coupon is available until* Dec.

Sth, 1949, and must accompany - all
} Practica! Hints, . 1
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SIMPLIFIES
ALL SOLDERING

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 inZ
struction by means of an 1.C.S. Course.”
Its value has been proved not only to
| amateurs but to men” who already have a
professional interest in radio and fele-
vision engineering, including those taking
qualifying examinations. It is invaluabi®,
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 tollowing :

Complete Radio Engineering, Radio Service Engincers

Radio Service and Sales, Advanced Short-Wave Radio

Flementary  Electronics, , Radar, Radio, and
Television Technology

And the following Radio Examinations :

Rritish Institution of Radio Enginecis
P.M.G. Certificates for Wireless Operators
City ‘and Guilds_ Telecommunications
Write today for our FREE Radio® booklet

which fully describes the above ICS Courses.

CORRESPONDENCE SCHOOLS

Dept. PW.3, International Bldgs.,” Kingsway, London, W.C.2.

Here is the finest resin-cored solder in a useful and economi-

. cal size for the household. These small reels make soldering

in the home as simple, as convenient and as efficient as it is

in the workshop. Packed in } gross display cartons. Retail

price 6d, per reel. |lb. reels also obtainable for the Service
Englneer.

e st~ The DUBOIS_(0. Lide

IS BRITANNIA STREET * KINGS CROSS - LONDON * W.C.F:
TELEPPONE : Terminus 6624 5 - TELEGRAMS - BLEITRAD 2 KINCKOSS - LONDOK

PREMIER RADIO CO.

MORRIS & CO. (RADIO) LTD.

METER . KIT

[lreral b NTI 500 MIGROAMP M/C METER
H A FERRAN 5 ! ROA M/C METER,

details of [.he with separate High _Stability. High- Accuracy.

new Premier | Resistors'to measure, 15. 60; 150 and 600 volts D.C,

| Tel A Scale iength 11in., diameter 2iin- 10/- the complete
elevision | kit

| Kit ? % :
SLCTIONAL WHIP AFRIAL. Seven sections
which plug Into each other making an aerlal 14ft.
£1 7 1 7 ( | long. Thinnest section Lin. diam,, thickest section
° g fin. dlam. Weatherproof enamel. 3/6 each com:

lete.
Complete. s .
INSULATED BASE for above, 2/6 each.
Instruction ANEWA.C.ALL WAVESUPERHET RECEIVER
Book, 2/6. 7 Valves (plus _metal Rectifiérs) for 200/250 volts :

ﬁ%GO 2&&)’05}5?0 AAC(i g\oa(i)irzlsl.wd waveban%sl. é&ﬁ-sz‘ 51-
Ao 0 - an -2, -metres. ck-up input
See it “work- | Uses8K7, 6K8. 6B8. 6J7 and.2-6V6 In push-pull, giving
ing during | a1 output of 10 watts. Specially designed OP
PREMIiTR T.R.F. MIDGET RECEIVER KIT 5y Transformer to match 6V6:s to 3 and 150hm Speakers
Grently 1noreasad demand has enabled us to further | & 7 @ N Smitting | Negative ﬁfge?l)gack lst appliecd ovel 31‘5“1‘3?5 gjvlng
o R i hours. BooiuEn SUCULY SUURAY ocsul MoRéis SE1 avail:
Metal Rectifier for A.C. or A.C./D.C., 200-250v. mains. able at £15 built : O'E £13/8/- in kit drm. Al prices
Covers m2dium and long wavebands. Every part All parts sup- include Purchase Tax
down to the last bolt and nut is supplied. The lied epar
chassls has all holes punched. Lucid diagrams | P _Separ- | Npw BOXED VALVES BY WORLD-FAMOUS
and instructions are suppiied. New low price, ately if re-.| MAKERS. 6SL7, 6V6. 6U5 6J5- 6F8, 6C5 GSN7,
£4/19/8 inc. P.T., or completely wired and tested, . 6Q7. 6K7. 6X5, 6J7, 6K8, 524; 6U4. 185. 1RS. 154. 1T4
£6/15/- inc. P.T. qwred- VIS5, VRS, 807, and many other types, all 6/6 each.

THERE ALE THOUSANDS OF TELE- POST ORDERS TO 167, LOWER CLAPTON RD., E.5. *Phone : Amberst 4723.
VISION AND RADIO BARGAINS IN CALLERS TO 152/3, FLEET ST., E.C.4. Centra! 2833.
THE PREMIER CATALOGUE. PLEASE § NEW BRANCH : 207, EDGWARE RD., W.2. Ambassader 4033.
SEND 3d. STAMP FOR COPY. ; > k
This Branch is open until 6 p.m. on Saturdays.
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