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MIDGET RADIO KIP. Build your owa Midgey Radio.
A complete seb of parts, mcludipg valves, loudspeaker and
instructions, In (act, everyihing, cxvept cabiues, Bocessary
to build d-valve Medimm and Lung Wave T.R.F. Radiv
operativg on 200-230 v. Maians, A/C or DJO. Yalve line-up,
6K7, 6J7, B3AS, Y5 Wavelengiha covered LW0-557 and
3,00 Bige 10x0%0in.  Complutely drilled chasais.
Frice, tncludiag tax, £6 17s. 6d.
AR attsactive Lakelite cabiuct cag be supplied at 25/ extsa.
ALUMINIUM QHASSIS. Subsiautially made of bright
abuwinium, with tour sides.

TX3) XU o ggeee VO ) X 4} X200 oo 5/6
WO0x8xBhin o .0e U= 10x 9 x 24in. . U8
14X IX BB oqoeen 3 18 x8x2hu. .. . 8/8
20x 8% 2k ... 10/6 22 x 10 xLiin, 13/6*

Siin.

FERRANTI MOVING €OIL METERS. dia
flush i librated 0-500 /-

b
TYPE 103, Rotary Transformer. Norwal rubing i3 19 v.
e 6. Oubput 300 volts 30 mja 8.5 volts 3 a. 10,
Ry applying between 200 and 290 volts D/C to the H/T output
wide, the two low-teision winding: way be wed to charge
sccwmutators,  £he 19 volt side will charge a 6-volt avcumula-
tor at 2-3 awps, the 6.5 sile 8 Bwelt acoumulator at 1-2 a.
With a 12-voll mput W bbe 1o-valt side, 184 ¥ at 30 w/a
and 4 v, 4t 3 & way be ol With a 6-wolt input W \be
8.5, side, 160 v. al 30 mya tuay be obtuiued By extending
the spindic whivh is fush with tbe fvaue aud applying 200
o 230 v. 120 mains to the 300 v. shle, the unil becoines &
powerful high-gpecd elecdfic wotor, suitable for small drilling
, etc. Similarly, it may be used with § or 12 v,
iupud %0 the 4.5, v. or 19 v. side. 1t emnploys a powerful
ring wagnet and is of substantial construction cogting origiually
ovap £5. A fortunate purchase enables us to offer these fine
units at 10/-.
COLLARO PORTABLE RECORD PLAYERS. Consist of
a super quality induction type gramophone motor 200-250 v.
AQ with autostop and high-grade magnelic pickup. Mounted
W a leatherette carrying case. Price £11 5. A (ew ouly.
Pelivery from stock.

& CO.

SUPERHET  MIDGET
RADIO KIT. A complete
kit of parts, for a 8-valve
superbet. Cuvers 16-30
and  200-357  1metfes.
AC/DO 200-250 v. 6K3,
67, 6J7, vadd, 25Ya,
Mize: 1¢x9xgin. Com-
letely dstiled Obasals.
rice, elading  tax,
48 5s.
An  attractive bakelite

cabinet can be supplied |

8t 2B/~ cxtra

2-VALYF,
WAVYE BATTERY KIT.
A cowplete kit of parts
for a 2-valve receiver,
covering §3-600 mwbres,
achuding valves, coils,
drilied chassis, H.X. and
LT, dey batberies to
Last appfoxintely ¢ o
12 wonthe. A pair of
double headphones aud
full  iwstructlons.  Price
23 1l0e. Au  eatra
coll cau be supplied,
covering G0Q-1,90¢
weqres at ..
PERMANENT MAGNET
HORN LOUD-
SPEAKERS. Haandle
8 watts, Weatherproof.
Cowmpiete with fixing
bracket. horn mouth,
33 x 13}, 83in. deep.
Soiled but unused. Usua!
price £12. To clear st
£3 10s.

GHORT - |

(RADIO) LTD. .

CRYSTAL SETS. With perwianent deteotor in neat bakelite
case, caaupdete with aerial wire and ‘phones, 2)/-.

SPECIAL OFFER, P.M. Lowdspeakers. bin., 15/-» &lin.
17/8; Sin, 20/- ;  W0iniy 30/~ v

OUTPUT TRANSFORMERS for auy of above, 5=

MICROPHONES. Mitary surplus Hand Mikes (carbon type),
5/-. Transtoriuer, 2/8 extra.

MANSBRIDGE TYPE CONDENSERS. Military surpius
Comdensers. Super quality, oil filled.
e it Weorking 8 Price Per
APMILY  yoitage e Ench Doz
2 ml. 1,000 4x13Ix1 28 20/~
9wt 600 x1¢x 1 A9 14/~
1 i 600 eixiix1l 1 8/v

PHILLIPS® AMPLIFIERS. Military surplus, seiled condition,
conshst of Metal Case containing complele output stage for
Mobile  Awplifier, Push-pull EL33  (shwitar 8LG) valves,
Vibrador Puck giving 220 v 80 /a becor waated, jncludes
Quiput  Frasafopwer. Qnb reyuires  addition  of  pre-
aphitier ;, uo ueuit, avellable, Cam be supplied for 6 or
A2-volt operntion, price 38/~, or whih bwo ELS aud oue 044,
T~ Abo available with BOU3] Phase luverses Stage, 458/- oF
with 4 valves, 92/6.

RADIOGRAM . CABINETS, €ood appearance and works
wannbip, siee 34 high « 199, deep X 36in. wide. Veneercd
and polished light inabogany. Cubinet valy, 26, With
Motor and Plck-up, £32 183, WIth Autuchanger, £42 16s. 6d.
1947 MODEL AC/DC AMPLIFIERS. 5 watts output. Super
quality three stage push-pull.  Swtable 1or uiike o1 pick-up.
In steel cablnet, £8 8s.

GRAMOPHONE PICK-UPS.

Rothermel Senior Crystal Pick-up, £2 16s. Sd.

Cosmocord Crystal Pick-up, £1 17s.

Goldring Magnetic Pick-op, £1 10s. 6d.

L

LOWER CLAPTON RD., LONDON, E.5.

-~

.-“'Imm‘ oS \

g~

Send 2}d stamp for our Septem- fLL POST O_RDERS T0 167,

| ber, 1946 list. Terms of business:
cash withorder,or C.O.D. over £1

‘Phone : Amherst 4723
ALL CALLERS TO 169, FLEET STREET, LONDON, E.C.4.

Vi

Acgistered Trade Mork

'Phone : Central 2833

IRCOASAOF
FLECEFRECAER

TESTHTERG
EROTREREERTES

The UNIVERSAL AVOMINOR
Electrical Measuring  dnstrument

A small but highly accurate instrument for measunng AC.
and .D.C. voltage, D.C. current, and also resistance. It
provides 22 ranges of rcadings on a 3-inch scale. the {equx_:‘erl
range being selected by plugging the leads supplied into
appropriately marked sockets. An accurate moving-coil
movement is employed, and the total resistance of the meter
1s 200,000 ohms.

The instrument is self-contained for resistance measurements
up to 20,000 ohmns, and, by using an external source of voltage,

D.C. Yoltage A.C. Voltage V

015 millivolts 08 volts the resistance ranges can be extended up to 10 megohms,

0—5 volts 025 . The ohms compensator for incorrect voltage works on all
?-._—}go ” g:;gg » ranges. The instrument is suilable [or use as an output
0250 . 0—500 . meler.when the AC voltage ranges are being usgd. .

0—500 ,, S I Supplied complete with leads, testing prods, crocodile clips

: and instruction booklet.

D.C. Current 0—20,000 ohms

0-—2.5 milliamps 0—100,000 ,, Size : 437 x 3¢7 x I Nett Weight: 18 ozs.

G 0_500,000 .,

0--25 . 0—-2 megohms Sole Proprietors and Manufacturers :—

0—100 ,, 0—5 ” AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO,, LTD.
0500 ,, 0—10 ” Winder Hous 'Phone : VICtoria 3404-9

Douglas Street, London, S.W.I
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Practical Wireless

15th YEAR
OF ISSUE

EVERY MONTH

((and PRACTICAL TELEVISION )

VOL. XXIlf. No. 490. APRIL, 1347.
COMMENTS OF THE MONTH.

Cditor £.9.camm

BY THE EDITOR

The Passing of 5XX

experimenters will regret the passing of

5XX, which has gone into honourable
retirement.  When the station was built it was
the highest-powered broadcasting station in Europe.
1t radiated the National programme on a wave-
length of 1,500 metres and a power of 25 kilowatts.
This would be, of course, considered low power
to-day, but in the early days such power was
considered high, and, bearing in mind the poor
selectivity of receivers of the period, it caused a
good deal of swamping.

To-day we have a transmitter which will deliver
750 kilowatts, although we do not use all this power.

The station was commenced in 1925, when a
number of engineers climbed Borough Hill,
Daventry, and commenced operations on the
sito of 2 Roman Camp. There were many break-
downs, caused by pigeons flying into the high
voltage cables, by field mice seeking warmth,
and by grass choking the cooling water filters;
a silver thaw on one occasion brought the 500ft.
high aerial down with a crash.

Droitwich, operating on' much higher power,
took over in 1934 the 1,500 metre wave for the
National programme, now the Light Programme,
and 5XX was quiescent for a period. When the
war came and broadcast trans-

D 105T listeners and certainly all of the early

of a station which gave them so much fun, a regret
possibly only equalled when Writtle (2MT), which
preceded 2LO, closed down. Great progress has
been made in transmission and reception in thoso
20 years, but looking back it is certain that those
early days were just as enjoyable.

Dr. Lee de Forest Honoured ,
N January, 1907, de Forest, who did so much
experimental work in connection with radio,
invented the grid of the valve, which made possible
radio receivers and broadcasting, television, sound
motion pictures, the long-distance telephone service,
and Radar. His inventions exceeded 200, and they
cover almost every application of radio and elec-
tricity.  During January he was honoured by
technical groups, trade associations, and research
societies.

The grid vacuum tube was first known as the
audion. We must not, of course, forget the pioneer
and basic inventions of Edison, who discovered
electronic emission from a filament, nor must we
overlook the inventions of Ambrose Fleming, who
really can claim to have invented the wireless valve
as distinct from improvements in connection with it.-
There is & tendency in America to presume that
de Forest invented the entire valve, and this, of

course, i8 patently untrue.

mitters were needed for the
word war in the World War,
5XX started up again. It
radiated propaganda to the
German people for long hours
each day on a wavelength of
391 metres, as well as radiating
the Home programme.

After D-Day it radiated mes-
sages for the R.A.F., but now
the war needs have ceased,
and after 20 years of almost

Editorial and

Telograms :

Advertisement Offices :
¢ Practical Wireless,”” George Newnes, Ltd,,
Tower House, Southampton Street, Stran
W.C,2. °’Phone :
Newnes, Rand, London.
Registerod at the G.P.O, for transmission 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-
tain the name and address of the sender.
Whilst the Editor does not hold himself
responsible for manuscripts, every effort
will be made to return them if a stamped

Unparliamentary Language

THE stupid outburst of stupid

Mrs. Mann in the House of
Commons has been turned to
good account by Itma. There
was & time when Parliamentary
language was choice and re-
flected the culture which in a
former age was associated with
the dignity of the House of

Temple Bar 4363.

unremitting service 6&6XX s
pensioned off.

I was kept as a standby, of
course, for Droitwich, in the
by no means unlikely event
during the war of a catastrophe
at that station. The 500ft.
masts at Daventry now support
short-wave aerials for the
B.B.C.’s overseas servieces. No
other use can be found for

Ltd., Tower
Street, Strand,

letters patent
Copyright

reserved

bXX.
There will be keen regrot
amongzst amateurs at the passing

and add
All correspondence {intended for the
Editor should be addressed : The Editor,
‘ Practical Wireless,” George Newnes,
House,
w.C.2.
Owing to the rapid progress in the
design of wireless apparatus and to our
eflorts to keep our readers in touch
with the latest developments, we give
no warranty that apparatus descrided
in our columns i3 not the subject of

in all drawings, photo-
art;ehs and articles  published
** Practical Wireless ™ is

throughout
signatory to the Berne Convention and
the U.S.A. Reproductions or imitations
of any of these are therefore expressly
forbidden, ** Practical
tncorporates ** Amateur Wireless.”

Commons. In spite of the
efforts of the B.B.C., however,
to improve our English it would
seem that Members of Parlia-
ment will continue to wuse
language more associated with
the gutter. Mrs. Mann referred
to Tommy Handley as a twerp.
In view of the great amount of
amusement listeners enjoyed
as a result of Handley’s handling
of the matter we will leave our
readers to judge as to who is
the twerp. .

Southampton

e in
specifically

the countries

Wireless
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Bat REadar

T is now believed that bats use a form of radar
when flying in order to avoid collisions. "They
have been found to emit definite pulses of sound
waves and it is thought that they pick up the
reflected echoes. It has been found that the
range at which a bat receives a ‘‘ danger ahead ”
signal is about four feet. Allowing a reaction time
of 1/10th second. this enables avoiding action to
begin at two feet from the obstacle and to be
completed with still a foot to go.

Noled Electronics Engineer Joins North American

5 Philips Inc.

OBERT (HARLES GOODING WILLIAMS,
Ph.D., B.Sc., M.I.LE.E., has joined the North
American Philips Company Inc., of New York,U.S.A.

Dr. Williams went to America for the purpose of
gaining experience in American industrial develop-
ments in the electrical and allied fields and to
become acquainted with their manufacturing
metlods. . :

‘He joins North American Philips as an executive
engineer, for which his wide experience in the field
of radio and industrial electronics makes him
eminently suitable.

Apart from the important executive posts which
Dr. Williams occupied while at Murphy Radio,
Ltd., he will be remembered by his colleagues in
England for his enthusiastic work on industry
technical committees and for the interest that he
always displayed in the radio section of the
Institution of Electrical Engineers.

His many friends, both here andi n America, will
wish him suecess in his new sphere of activity.

Philips’ Private Passenger-coach Service.—The start of the first run

Mr. S. S. Eriks (looking at camera),

Managing Director, Philips Lamps, Ltd., enters the coach. Mr.
van der Laan, Financial Controller (nearest coach) stands by.

to Philips Mitcham Works.

\'/Broadcast Receiving Licences

THE following statement shows the approximate
. number of licences issued during the year
ended December 3lst, 1946,

Region Number
I.ondon Postal .. . .. 2,008,000
Home Counties N 1.427,000
Midland .. 5 e 90 1.548,000
North Fastern . 1,655,000
North Western .. 1,429,000
South Western 911,000
Welsh and Border 611,000
Totul England and Wales. . 9,589,000

Scotland 0 .. 1,035,000
N. Ireland 154,000

Granp Torarn 10,778,000

PPS. to PMG.
HE Postmaster-General, the Rt. Hon. the Karl
of Listowel, has appointed Mr. A. H. Ridge
to be his Principal Private Secretary, Secretary
of the Post Office Board and of the Post_Office
Advisory Council.

Philips’ Private Passenger-coach Service

SERVICE of passenger coaches has been
< instituted by Philips Lamps, Ltd., between
the company’s head office at Century House,
Shaftesbury Avenue, and two of their factories,
one at Mitcham and one at Waddon in Surrey.

These coaches will operate four times daily in
each direction from Monday to Friday, with two
services each way on Saturday morning.

Two single-decker, utility type
coaches, each with a passenger
eapacity of eight persons, will oper-
ate the service. They are licensed
as private vehicles and will earry
no goods. Mail and business papers
will be transported in compart-
ments in the coaches designed
especially for the purpose.

The use of the service will be
restricted to members of the staff of
the Philips group of companics who
are cngaged on business between
the points mentioned above. It will
not be used for private purposes.

The coaches are identical in de-
sign. Each takes the form .of a
standard 30cwt. Bedford chassis.
carrying a body built to Philips’
specification. This body is eoloured
green and cream, and carries, as a
badge, the well-known Philips®
emblem. The engine capacity
licensed under the new rating, 1s
3,519 c.c. (approximately 27 h.p.).
The length of each coach is 17ft. 2in,
from bumper to bumper ; the over-
all width is 6ft. 2in.

www americanradiohistorv com
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Sir R. Watson-Watt
IR ROBERT WATSON-WA'TT has relinquished
the full-time appointments which he held as
Vice Controller of Communications Equipment
under the Ministry of Aircraft Production and
Scientific Adviser on Telecoinmunications under
the Air Ministry.

Sir Robert is taking up private work, but he will
also continue to devote part of his time to consultant
work for the Government, and will act as Scientific
Adviser on Telecommunications to the Ministry
of Supply, Air Ministry, Ministry of Civil Aviation
and Ministry of Transport.

Sir Robert has had a distinguished carcer in the
Government service. After serving in the D.S.I.R.
he went to the Air Ministry in 1936 and becarmne
Director of Communications Development there.
During the war he held important Government
posts in the radar and telecommunications ficld.

Government Surplus

LARGE quantities of radio components are among

the Government surplus stores for which the
Ministry of Supply is responsible.  Already £500,000
worth of these stocks has been sold, including
12,000,000 fixed condensers, 800,000 variable
condensers, 23,000,000 resistances and 1,000,000
valvcholders. In addition, components to the
approximate value of £30,000 have been sold to
universities, technical schools and other edu-
cational cstablishments.

Making this statement, a Ministry of Supply
official said : * The Ministry’s policy is to satisfy
public demand. But whero the surplusis very heavy
in relation to current production and requirements
it may be against the national interest to release the
whole cf the surplus stocks, especially if they could
be sold only at such low prices as would cause
serious harm to the industry concerned and lead to
unemployment. Unfortunately, it is not a
‘proposition to hold surpluses for any long period,
because of shortage of accommodation and, some-
times, vhe risk of deterioration in storc. Ior those
reasons it is occasionally necessary to serap goods in
serviceable condition, although this seldom happens.

*“ Certain types of fixed condensers, such as paper
tubular, are a case in point. The stocks represent
wmany months’ normal production. It has been
decided after full inquiry to release for sale another
12,000 000 of these types. The balance will be
disposed of by dumping in disused mineshafts, as
it i1s impracticable and uneconomical to break the
condensers down to recover raw materials.

“ All stocks and future arisings of types still in
comparatively short supply, such as electrolytics,
will, wherever possible, be segregated for sale.”

Radio Interference

A’I‘ the invitation of the British Standards Insti-

tution, delegates from 11 countries recently
met in London to discuss the problems of radio-
interference suppression. A briefreview of the worl
and progress made in various countries since the
committee’s last meeting in 1939 was followed by a
discussion on interference at H.I. It was agreed
that at the next meeting the technique of measuring
the high-frequency interference should be dis-
cussed. A further meeting will probably be held
in September at Zurich.

A huge valve ““ trouble shooter  which will speed

the development of radio, television, facimile,

and industrial electronic equipment has just been

built at the General Electric laboratory in America.

Water-cooled and forced-air cooled valves having a

rating of up to 5,000,000 watts may now be tested

in the wvalve performance analysing  equipment
shown above.

National Test for Accompanists
THE first examinations to be held in Great
Britain for the National Test for Accompanists
of Movement, sponsored by the Central Council of
Physical Recreation, took place in January at the
Sandon Studio, School Lane, Liverpool.

The tests, which covered rnusical accompaniment
to keop fit exercises, skipping, national dancing,
tap dancing and ballroom dancing, were judged
by Mrs. M. Porter, A.R.C.M. (examiner-in-charge),
Mr. Gordon Green, Miss K. Evans, Miss B. Duinmett
and Miss H. Stafford-Burrows.

Planned to raise the standard of musical accom.-
paniment to all forms of movement and to securo
recognition of the importance of employing com-
petent accompanists, this national test has been
inaugurated by the Central Council of Physical
Recreation in co-operation with the Incorporated
Society of Musicians.

_Television Advisory Committee
FURTHER 1meecting took place recently
between the Television Advisory Committee

and the Renters’, Exhibitors’ and Producers’
Joint Committee of the filin industry. A certain
measure of agreement was arrived at on some
aspects of matters of mutual concern.

important” matters remain to be discussed.
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‘Winding Tuning Coils

Details of Construction of Various Types of Coils for All Ranges

HEN winding coils for use in a receiver there
W are a number of points to bear in mind if
best results are to be obtained. In this

article these are dealt with and data given so that
coils for all the usual wave-ranges may be wound.
Such coils need be in no way inferior to
commercially-made coils, and have the advantage
that they may easily be modified

Adding Primary Windings

The addition of primary windings isolates the
aerial so that a gang condenser may be used
without trimming difficulties arising ; it also inakes
possible H.F. transformer coupling, as shown in
Fig. 4.

Vig. 2 shows how the primaries are added. A

to tune any particular frequency
range.

Duat-range Coils [

Fig. 1 shows the arrangement of -
windings for an ordinary long- and
medium-wave coil. An ebonite or
paxolin tube, or a cardboard tube
which has been varnished, should be
used. All the ends of the windings
are secured by passing through
small holes in the former and small
brackets are used to mount the
coil. If a chassis is used it is more
convenient to secure the coil above
a }in. diameter hole and take all

the leads down inside the former L

and through the hole to the appro- A

priate components. o

The number of turns for the grid windings will
be found from the table. It should be noted the
wire gauges are not very critical. Enamelled and
single-silk-covered wires may be regarded as
similar ; when using wires with thicker coverings
slightly more turns will be required.

For reaction windings two-thirds the turns of
the grid windings (about 60 turns) are required.
(See notes on reaction windings later.)

The position of the aerial tapping is a matter for
choice. The nearer it is to the bottom of the winding
the higher will be selectivity, but soine reduction
in signal strength will arise. From one-third to one-
half the distance from the bottom of the coil is usual.
(A Bl s Grid

Condenser

MW
e Aerial or HF
Y Coupling
Reaction Tapping
Condenser [LPe.

Ar———
Plate Ry

WC Switch

- Reaction

W

: s . -
jL )

Fig. 1.—A simple dual-range coil.

A typical circuit for a pair of these coils is shown
in Fig. 3. Both the .0002 mfd. condensers connected
to the grid tappings may be pre-sets to enable
selectivity to be adjusted. The coils should be
mounted several inches apart, with a metal screen
interposed, to avoid instability.

group of coils made up by the author.

strip of insulating tape about }in. wide is placed
round the bottom of the medium-wave winding.

"The coupling winding is placed on top of this, with

an additional winding between the lower sections
of the long-wave winding to increase the coupling
on long waves. About one-third the turns used on
the grid coils will be suitable. (See notes on
primary windings later.)

Component values in Fig. 4 should be as in
Fig. 3. If additional switching is arranged to short-
circuit the long-wave section of the primary
winding a slight increase in volume will be obtained
on medium-wave reception.

7o Grid ==——F———= 1

i Tape
= :
" —1 -. Iy -

mw, Coupling

indif To Aerial
Winding e
7o Reaction -w————y e Anode
Condenser T_T’E To WC Switch

7o Wt Switch =it 7o Detector

ENETE Anode
LW Coupling ___ + 2 7o Earth
g, XL T e T O
Winding or HI+
! - b
ﬂi = R Earth

Fig. 2.—A dual-range coil of the H.F.
transformer type.
Short-wave Coils
With these, the turns of the grid winding should
be spaced. In the table a spacing equal to the
diameter of the wire is indicated, although with
ribbed formers already threaded spacing may be
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greater. Enamel-covered or tinned-copper wire is
most suitable. For reaction and aerial-coupling
winding any kind of covered wire of about 26 s.w. g.
is suitable.

The coils may be mounted vertically, attached

About }in. should be left between windings. In
some cases the coupling winding is interwound
with the lower turns of the grid coil, which provides
a similar effect. In this case a very ﬁne wire (about
36 s.w.g.) is used to avoid undue capacitance

between turns.

T+ .
AT Ultra-short-wave Coils

With wavelengths of 10 metres

-

7 -
*0005

Tuning

L 5w
S W 3
i h 0003 pF
+0003
"L peaction
A

and beclow some increase in
efficicncy begins to become ap-
parent if the coils are self-sup-
porting. With ultra-short-wave
coils this is easy to arrange.

The coils should be wound
with 18 or 16 s.w.g. wire upon a
former of appropriate size. They
are then removed from the former
and the turns pulled out to pro-
vide the desired spacing. The
ends of the coils may then be cut
off and soldered directly to tags
upon insulated blocks as shown
T in Fig. 6. These blocks may then
Lr- be bolted to the chassis of the

'<|!||l~

L

receiver to provide the required
[ LT+ coupling. If the bolts pass through

Fig. 3.—Simple circiiit incorporating a pair of the coils of Fig. 1.

to valve-bases, or mounted hori-
zontally by the method shown in
Fig. 5. Unwound, plug-in coil
formers may also be used.

The wave-ranges shown in the
table assume a .00015 mfd. con-
denser for the S.W. coils. The
figures may be modified slightly by

" stray wiring, minimum capaci-
tance of tuning condenser, ete.

The first two coils in the table,
on lwn. formers, provide- two
ranges covering from 12-50 metres
for an all-wave or similar receiver.
The six coils on 1}in. diameter
formers, covering from 11-100
metres, are suitable for plug-in
type formers. With plug-n coils

f

Primary

~ 00000

HT+60V.

a slot lateral movement will en-
able the coupling to be adjusted.

- 7
eaction P

L7~

the leads are taken down inside to
the pins. When a single fixed coil
is used, or coils are selected by
switching, it is best to take the

Earth

Grid Cond,

Reaction
Condenser

Reaction
- — Coi/

Plate

Grid
Aer/fal Coit
~~Mounting Boits—"
Fig. 5.—A simple short-wave coil.

leads direct from their appropriate windings to avoid
unnecessary length in the connections. Fig. 5 shows
the disposition and method of connection.

LT+

Fig. 4.—This circuit uses

two of the coils of Fig. 2.

Dipole or
Aerial & Earfh

Self CSu,oporting

M M\W

SuppOrt/ny
Blocks

Gr/d
Cond §1,

Earth
Reaction
Cond'sr,
Fig. 6.—Ulrra-short-wave cotls may be made
up as shown here.

Plate
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Tl number of turns will be found in the table,
a tuning condenser of about .00005 mfd. being used.

Stray capacities will greatly influence the minimum .

wavelength tunable and this should be remembered
when wiring up.
minimum desired then a turn must be removed
from the grid coil.

A __Self- Suppor-t/nq
Coils
Valve or

Coit Base ~.___ -

ll u

"
"Grid Condenser | J_m

Earth
Fig. 7.~~Another form of interchangeable U.S.W . coil.

Anode of
o= Detector

Peact/on Cond'§ sr

Plug-in Coils

Figs. 7 and 8 show two ways of making these.
Coils constructed as shown in Fig. 7 will operate
efficiently down to 5 metres and they can have a
base similar to the ordinary S.W. coils used in the
receiver. If the whole receiver is laid out along
ultra-short-wave lines good results will be obtained
over all the ranges.

The coils shown in Fig. 8 may be of any diameter
and will give good results upon wavelengths of
8 metres upwards. To

If it is impossible to reach the

Normally a distance of }in. between reaction and
grid coils will be quite satisfactory. In any case
the.number of turns on the reaction coil should not
exceed those on the grid coil or the natural
wavelength of the former may come within the
tuning range, giving a marked decrease in
sensitivity on that frequency.

Reaction
Coit

Reaction . Earth Grig |
Cond§r, Condsr,
Fig. 8.—Plug-in short-wave coils with
reaction windings.

Primary Windings

Although about one-third the number of grid
turns is generally suitable the coil may be modified
if desired. Decreasing the number of turns, or
increasing the spacing between primary and grid
windings, will decrease coupling. This will decrease
volume but increase selectivity.

simplify construction A H

the reaction winding Table showing Number of Turns, etc., for the Grid Windings of Coils ¢

is connected to the . H

grid winding. In Former Wire gauge Wavelength Winding :

consequence the re-

action condenser lin. dia. 20 s.w.g. 12-25 M. 7 turns spaced by diameter of wire. £

should be operated e = i

by an insulated ex- lin. dia. 20 s.w.g. 21-50 M 17 turns spaced by diameter of wire.

tension spindle to ———— - £

avoid hand-capacity. 3in. dia. 18 s.w.g. 5-10 M 5 turns spaced by diameter of wire. :

As with all short- .

wave coils, ribbed 3in. dia. 18 s.w.g. 9-20 M. 13 turns spaced by diameter of wire. £

formers are to be pre- - :

ferred if available. 1}in. dia. | 18s.w.g. 11-23 M. 5} turns spaced by diameter of wire. !

Reaction Windings 1}in. dia. | 18s.w.g. 15-32 M. 8 turns spaced by diameter of wire.
Approximately - —

two-thirds the grid 1}in. dia. | 18 s.w.g. 20-42 M. 13 turns spaced by diameter of wire.

winding is usually -

suitable, but with 13in. dia. | 30 enam. 200-550 M. 74 turns side by side.

very small coils the 14in. dia. | 28 d.c.c. 200-550 M. 94 turns side by side.

turns may need in- - — -

creasing slightly, 1}in. dia. | 36 enam. |1,000-2,000 M. | 3 piles each of 81 turns.

four being used for a -

grid coil of five 2in. dia. 28 d.s.c. 200-550 M. 58 turns side by side.

turns, and so on. The 2in. dia. 30 d.s.c. 200-550 M. 54 turns side by side.

number of turns and

the distance from the 2in. dia. {34 enam. |1,000-2,000 M. | 4 piles each of 51 turns. ;

grid coil controls the — ) L

degree of coupling. If 1lin. dia. | 24s.w.g. 21-48 M. 11 turns spaced by diameter of wire. &

reaction is insuffic 1}in. dia. | 24 s.w.g. 30-65 M. 164 turns spaced by diameter of wire. i

ient, therefore, the 1{in. dia. | 24 s.w.g. 45-100 M. 30 turns spaced by diameter of wire. |

turns should be in- - ;

creased, or the 1in. dia. 16 s.w.g. 4-6 M. 4 turns spaced }in. i

coupling tightened 3in. dia. 16 s.w.g. 6-8 M. 6 turns spaced gir}.

by placing the coils $in. dia. 16 s.w.g. 8-10 M. 10 turns spaced }in. i

closer together.

WWW americanradiohistorv com

B

- '-v.g 4..

N


www.americanradiohistory.com

April, 1947

PRACTICAL WIRELESS 183

The Electronic Organ

Further Details on the Home-construction of Musical Instruments on the Novacord Principle
By W. J. DELANEY (G2FMY)

INCE we published a photograph of a home-
made electric organ in our February issue,
we have received dozens of requests for details

of construction, or lines of experiment, and we
hope at & later date to be able to give the designer’s
own details in this particular case. In the mean-
time we have been carrying out a search with a view
to findirg some details which would be of usc to
the many readers who are anxious to experiment
in the building of this particular type of musiecal
instrument. There seems at the moment to be a
singular lack of detail, although the Patent Office
files reveal many interesting details to those who
are able to call there and spend the time in a search.
The most recent and detailed information we can
find on the subject appeared in our American
contemporary, Radiocraft, in 1942, and some of the
following details are taken from that publication.
We shall be glad, of course, to receive any details
from readers who may already have been experi-
menting on these lines, as it appears to be a very
popular subject.

The Main Principle

Yor the benefit of those who are not familiar
with the electronic organ (a term which is now
generally adopted in place of the former “ electric
organ,”” which is a different thing), it may be
mentioned that there are two main types at present

Copper Strip Four Contacts Per Key

in use. One of these operates by virtue of revolving
discs in a magnetic field, the dises bearing varying
numbers of teeth and thus giving varying impulses
in the magnetic field, and the other consisting of
oscillating valve eircuits. The former is repre-
scnted by the Hammond, and the latter by the
Novacord, and both of these are handled commer-
cially in this country 'by Messrs. Boosey and
Hawkes. For the home constructor the second
type seems to offer the most scope, and gives the
most varied grounds for experiment in regard to
tonal effects. It has the drawback, however, of
requiring a very large number of valves—at least
one for every note. As the standard piano key-
board has over 80 notes, this gives some idea of
the range of stages required. As each note also
requires its own filter or oscillating components,
it will be seen that it can be quite an expensive
instrument to build up. The basic circuit is usually
a transformer coupling anode and grid in the
samo manner as a simple morse practice set, but
each transformer must be tuned in some way.
Actually, as will be shown later, this is not a
difficult proposition.

Constructional Features

It is obvious that to start with we require a
keyboard, and this may be home-made, or an old
piano keyboard pressed into use. The keys are

Sub-unison

on_Keys Middie C Feed Super
7o cauprer 4 4 | 1GE L it 1t Lt PL  Grear
c/ [ - Manval
fa :
-
g $
4 From Key §
g0
rt———<—c# So
pIATN
£ ¢ E‘z\g
Jo Coupler 3%
o
From Key o3
o
| Grear Unison
| Great Sub_ ?

38
o
_ |Grear Super G:
; )
Swetl Unison ) 53
o
s Swell
Manual

c Cathodes

T HT Supply

Voltage if Used

Ll Synchronising
troduced Here

._\
e v

L

ﬁm % |
To Amplifier

C_Grids [
c#*  Cathodes
C*Grids {

Fig, 1,—General scheme of the organ, illustrated by three octaves of the notes C and C sharp.
All other notes are, of course, treated the same.
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merely rezluired to act as switches to bring in .each
stage (or coupled stages) as required, and this is
carried out quite simply by fixing a thin copper
strip beneath the key, and placing corrasponding
contact strips on the main framework beneath
the keys. The valves may be
arranged in banks, and it is found
that improved tonal effects are
obtained by arranging these banks
so that similar notes are grouped
(so that a certain amount of inter-
action takes place between the
inter-circuit wiring) or even by
including certain notes in con-
junction with others a fifth of a
tone away, etc. .

For maximum results it'is desir-

Prevent Clirks
N

To Anode
Supply in
Pre~Amp ol

Time Detsy Resistor
Just High Enough to

e

used. Ordinary L.F. transformers may be used for
most of the circuits, tuning the secondaries with
small presets. For the higher notes the transformer
cores may be either removed entirely or laminations
stripped out until the desired tone is obtained.

H.T. Supply

able to be able to add harmonies, b e ;
and apart from switching by means N RN -
of keyboard switches, inter-circuit — @ Tt Tremmmemee [¢] =
coupling can also be used here. \7 Sofr Srop Loud Ston
(0n) (0n)

Tonal switches may be mounted at
the back of the keyboard in the
same manner as organ stops, and
may, in fact, be similarly marked,
or may be foot operated. A simple
organ swell mnay be placed beneath
the keyboard and operated with
the knee as in an American organ, and this may
be a simple volume control on the amplifier, the
actual mechanical movement of the control being
quite easy to arrange. Similarly, a coupler action
may be placed for the other knee, and can be
mechanically made to operate either a single switch
to bring into action a batch of eircuits, or may
be a multi-contact switch suitably coupled into
the circuit.

A Simple Circuit

In Fig. 1 is shown the basic circuit for three
octaves of the note C and its sharp. This circuit
is, incidentally, reproduced from the magazine
above referred to with one or two modifications.
Cl is the first or lowest C on the keyboard, C2 the
next, C3 the next and so on. The terms on the
right are standard organ stop terms which may be
used as a guide to the tonal effects obtained,
and consequently may be used as markings for
the ““stops ™’ or couplers fitted to the organ. An
interesting form of volume control was referred to
in the article in question and is known as Gaskell’s
two-stop, three intensity circuit. Three single-
pole change-over switches are used, in conjunction
with a bleeder circuit across the H.T. supply.
Two of these switches are coupled (or a single
double-pole double-throw switch may be used),
and the wiring and method of operating for this
is shown in Fig. 2.

Components Required

So- much for the main outlines of the organ.
With regard to the components which are needed,
the valves are the most important, and a really-
good low-impedance triode is best, as this will
work with quite a small H.T. supply, and the
heater (or filament) may be run at quite a low
voltage with consequent lengthening of its life.
There is no need for all the wvalves to. be of the
same type, provided that oscillation can be.obtained
with the common L.T. and..#5. T supply. which is

b v e Lot

Fig. 2.—Gaskell’s two-stop, three intensity circuit. With

Soft off and loud o%‘ output 1s O
9

s O s 33 35 » Jow X
» Off » o oOn 3 3 m?dlum
3, 0N 5 5 O 3 5> high

Standard pitch-pipes, obtainable from any good

“music store, may be used if a piano is not handy

for tuning. Large capacity condensers are required
at the bass, and small condensers at the top of
the scale. The transformer coupling the various
circuits to the main amplifier must be a really
good and hefty job, as it will carry varying currents
as the music is played, and accordingly the output
will vary if the core becomes saturated. This fact
is actually utilised in one model, the transformer
carrying split primaries and secondaries and these
being coupled to give additive or opposing effects,
and thereby adding second or third harmonics.

It is hoped that sufficient information has been
given above to enable those who are interested to
start experimenting and, as already stated, we shall
be glad to receive details of any results which
have been obtained by our readers with this type
of instrument. | ’

"New Methods of Radio Production”

HE outstanding paper of the year was read

I before the British Institution of Radio

Engineers recently.

The author, Mr. J. A. Sargrove, entitled it * New
Methods of Radio Production.”

The technique at present employed in the pro-
duction of radio receivers and amplifiers is well
known. Mr. Sargrove has, however, evolved a
method of producing radio and other electronic
equipment which not only reduces manual labour to
an absolute minimum, but can be applied to the
whole range of manufacturing radio products.

The basic principle of the system is the deposition
of metal and graphite into grooves and depressions
on pre-formed plastic plates. After passing through
an electronically controlled production machine,
these mouldings emerge complete with inductances,
fixed ‘and variable capacitors, resistors and con-
ductors all in continuous relation with one another.
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‘Recording on New Magnetic Tape

Some Interesting Details of a Modern Recording System
a By H. SANDERS

EMARKABLE developments in the recording
R of sound have been achieved of recent years,
and when the writer visited the Research
Station of the British Broadcasting Corporation he
was given a most instructive account of the numerous
advances made, particularly in Germany and the
United States, while Great Britain is obviously not
in the background. One of the most interesting of
these developments is the recording of sound on a
tape made of a paper which has been given a coating
of metallic suspension possessing a high degrec of
coercive force. The tape is tough in character and
measures about }in. in width. It has magnetic
properties of permanent type basically dissiinilar
to those of any other material, and is quite able to
receive and reproduce sound recordings of high
quality.

Advantages of Tape Recording

The development of recording sound began, of
course, with the wax cylinder of the old Edison
Bell phonograph, which was succeeded by the
vulcanite and shellac disc of the gramophone—still
called the phonograph in America. There are,
however, obvious disadvantages in either of these
two methods, and recording on tape has numerous
good points. It is simpler to handle, economises
spaco, is easier to use again, and the maintenance
of permanent records is less expensive. Moreover,
permanent magnetic tape of the type to be described
has the additional advantages that it cuts out
metallic-sounding reproduction, can be run at
slower working speeds so that a greater length of
continuous recording can be obtained at less
expense, while it is a simple matter to edit the
reproduction by a splicing feature combined with
instantaneous erasure.

The way in which these advantages are secured
is by co-ordination of the inherent magnetic capacity
of the tape material and the specially designed
recording head and associated circuits. These
employ the high coercive force of the tape to keep
up a high ratio of signal to noise. The employment
of higher tape speeds enables extremely high
fidelity to be attained at extreme temperatures.
On the other hand, the higher tape speeds necessary
to produce maximum fidelity are not regarded as
the normal working range of the tape for the reason
that they involve a loss of recording time. The
tape will work satisfactorily for the majority of
sound recording purposes at frequencies up to
6,000 cycles with a tape speed of 8in. per second.
It is probable that in the near future additional
improvement may allow of a higher range of
frequency or a lower speed of tape, but at the
moment the above are regarded as sufficient for
most requirements of commercial type.

Metallic Base Powder

The interesting point about this new tape is that
it is coated not with a metallic oxide, but with a
metallic base powder. The magnetic properties

possessed by the powder approximate to those of
the nickel-cobalt-aluminium-iron alloy known as
Alnico. It should be noted that the posscssion by
this powder of a high coercive force calls for a much
different recording technique and crasing technique
from that which is employed for wire and materials
having a lower coercive force. The final result is
that the recording mechanism can be simplified,
while the tape is of greater permanency.

The thickness of the tape is 0.002in., which
includes the coating, whose individual thickness is
0.0005in. The breaking load of the tape is 61b. The
tape has excellent dimensional stability by reason
of the fact that it has a base of paper. The Germans
have employed a tape made of plastic material, but
the paper tape is regarded as being superior to this.

The production of the tape is already technically
established and uniform output ensured. In Table I
is seen a comparison between the magnetic pro-
perties of the new tape and those of other sound
recording materials :

TasLE 1
. Material ’ Hp. | Bp. | Br. He. ”;})}/ Sp.Gr.|
Sintered |
oxide.. | 3,000| 4,800] 1,600] 900 | 0.5 2.77
Magnetite | 3,000| 3,650 1,600| 190 | 6.09 | 2.62
Alnico 11| 2,000|12,000| 6,900| 475! 1.35 | 6.9
3,000| 9,800 4,450| 435 | 0.71 | 4.0
New Tape | 3’000 {11,000 | 5.000| 500 | 0.85 4.8 |

The reader should bear in mind that any of the
material included in Table I if suspended in a state
of fine division would show values considerably
lower as regards Br, and in each instance the He
value would remain unchanged or even- alittle
higher. By regulated variation of the methods of
processing, the new tape powder can be obtained
with a considerable range of permanent magnet
propertios. ’ .

The powder is manufactured by a method of
novel type that produces an extremely uncommon
physical structure. It is considered that this may
represent the basic factor in its achievement of
remarkable magnetic properties. The matter is,
at the moment, being rigorously investigated.

Magnetic Recording Tests

The majority of magnetic recording tests can be
carried out by means of a continuous loop of
adequate length. One of the most essential features
in testing the tape is a well-balanced and positive
grip driving imechanism. The most satisfactory
kind of drive is a correctly chosen flywheel and
capstan. A flywheel of this type should be made of
steel, and should have a diameter not less than
din. and a thickness not below $in. The driving
capstan should for preference be a cylindrical
projection on the flywheel, and be perfectly con-
centric with both the flywheel and its shaft. It is
considered that the diameter of this hub or projection

»
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should be not less than {in., and not more than lin.
in diameter. Satisfactory traction is most success-
fully obtained by means of the pressure of a wheel
maintained in firm contact with the capstan by a
spring exerting considerable pressure. A metal
driving capstan and pressure wheel have been
found superior to rubber or composition faced
driving members, which seldom retain their
concentricity for an adequate period. Flanged wheels
should not be employed for other use than as
guides before or after the drive capstan. A flanged
drive wheel always leads to trouble.

The Recording Amplifier

Testing of the tape can be carried out efficiently
by means of any good amplifier. In building a unit
of this type, it is essential that there should be
minimum hum and thermal neise. Too high a gain
is worse than not enough. It has been found that
two 6C5 stages and a 6N7 frequency inverter feeding
a pair of 6V6s is a satisfactory combination.

Recording and Reproducing Head

Normal practice in simple test set-ups is to employ
a combination recording and reproducing head.
Separate recording and reproducing heads afford
a number of advantages, but present greater
difficulty of alignment and location to eliminate
interference.

The pattern of recording head found most
satisfactory is basically a laminated ring possessing
an air gap 0.0005in.” to 0.002in. in width, and
extending over the entire }in. width of the tape.
Good coupling between the tape coating and this
air gap is essential. Because of this, the greatest
possible care must be paid to the construction of a
suitable unit. It is suggested that thisring assembly
should be approximately lin. overall diameter and
approximately %in. internal diameter, and possess
a correct taper on the internal diameter under the
air gap so as to concentrate the flux to the point of
tape contact. A rectangular unit, made in two
identical halves, is also satisfactory, and is rather
simpler to construct.

A 77 per cent. nickel alloy has been employed
with good results and is commercially available.

Silicon steel is not satisfactory by virtue of the
fact that its original permeability is not high enough
_for the reproducing function. To reduce eddy
currents, the sheet material for laminations should
not exceed 0.012in. to 0.006in. in thickness. High
permeability material should be subjected to an
annealing treatment after punching or shearing.

H.F. Bias Oscillator and Frequency

Because of the high coercive force of the new
tape, the normal bias source for wire recording may
not suffice. One-half to two watts may be needed,
according to the design and dimensions of the
recording head, as well as the method of erasure
used. Employing a special head and recording
circuit, D.C. and permanent magnet erasure have
proved entirely satisfactory. By reason of the
high power requirement, a frequency higher than
30 ke/s is not advised. When the current bias is
applied, either a tapped winding or two separate
coils, one for the audio component and one for the
bias current, is advised. Mixing the bias frequency
in the ,audio amplifier has usually been found
unsatisfactory.

With the type of recording head described,
approximately 50 to 75 milliamp. into a coil giving
about 15 to 20 amp. turns is characteristic, where
the audio component is in the neighbourhood of
10 to 15 milliamp. into a 3 to 5 amp. turn coil.
These values are greatly governed. of course, by the
dimensions and construction of the head, as well
as the magnetic material employed and the
characteristics of the gap.

Frequency Response Characteristics

It has been established that the constant current
response varies so greatly with individual recording
and reproducing head design that curves of this
type cannot be given to any advantage here. Such
curves as have been made indicate considerably
superior high-frequency response than is obtained
with wire media under the same conditions of gap
and speed.

The new type of magnetic recording tape teferred
to in this article is made by the Indiana Steel
Products Co., of Chicago, Illinois.

GEC. Progress in 1946

MONG the many interesting developments
in the G.E.C. laboratories during the past
year may be mentioned the following :

V.H.F. Point to Point

Interesting experiments were carried out, involv-
ing the use of two transmitters operating on the
same frequency and carrying the same modulation,
the object being to increase the service area of
J.M. transmission to mobile -cars. Of several
methods the following was considered to be
technically the most promising :

At the main station normal circular coverage
was obtained working on 100 Mec/s. A second trans-
mitter at the same site, carrying identical modula-
tion, had the carrier frequency raised by multiplier
circuits to 250 Me/s, and this transmission was
beamed on to a relay station outside the main
service area. Here the signal was frequency-divided,

amplified, and retransmitted from an aerial with
circular coverage. There were only small areas
where interaction was detected, and the effect was
not sufficient to reduce the combined service areas
of the two stations.

Work was carried out on V.H.F. intercom.
between all parties engaged on railway transport
and maintenance work, and a study of propagation
through tunnels, including *“ § ” bends, was made.

V.H.F. F.M. Broadcast Transmitters

A complete 1 kW. F.M. broadcast transmitter
has been designed and one has been supplied to
All India Radio.

Two amplifiers and their power supplies, similar
to the output stages of the 1 kW. transmitter, have
been supplied to the B.B.C.

Television

A table model, 25in. wide by 16in. high by 144in.
deep has been developed. There are three television
controls and push button selection of long, short, or
medium wave broadcast.
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Radio Contact with the Spirit World
T I YHE Psychic News, which is a paper devoted to
the spiritualists and spiritualism, recently
published an article under the above title.
People’s religious beliefs are no concern of mine,
nor am I an anti-spiritualist, since the whole of
Christianity -is based upon spiritualism., The
Psyckic News,however,in its article seems to suggest
that there is a connection between the spirit world
and this mundane sphere which can be established
by means of * vibrations.”” 1 seem to remember
some years ago the B.B.C. testing out this idea.
Thers were a number of people in the studio who
were invited to “ radiate” their thoughts, and
listeners were invited to say whether they had
received the messages, which were recorded and
sealed in the studio. The result was most dis-
appointing. No one received any of the thought
messages.

The paper quoted goes on to tell us that “ what
we take for a block of conerete or a wooden table is
nothing but ether vibrating.” Really ? This is an
entircly new thesis worthy of Dalton; the present
one I mean, who has invented a new brand of
political economy which 1 have -christened
Daltonomy. However, the burden of the article
quoted seems to be that it is possible by means of
radar to’make contact with the spirit world, or
that it will be possible a few years hence. Although
the article is unsigned we are told that it is written
by “ a Radar Scientist who is working on cosmie
research in Australia.”” 'We should like to know the
name of this radar scientist and to have some
detatls of his qualifications, for it is only by the
possession of this knowledge- that we can assess
the value of his remarks.

However, I wonder what sort of ‘ vibration
it was which induced the Psychic News to inform
Lord Horder of his death, when he was very much
alive ! Perhaps the radar scientist can explain that
one. I certainly can explain how so-called spirit
photographs are produced, and I could certainly
explain a great deal of the clairvoyance (alleged).

I could also give a séance equivalent to some of
thoss which make some spiritualists go goggle-
eyed with amazement. Perhaps some of my readers
who are interested in this movement can tell me
why the guides are nearly always Red Indians!
Anyway, I do not advise my readers to take this
article in the Psychic News too seriously—not that
they will, having a greater knowledge of ordinary
physical phenomena than seems to be possessed by
many.

Here is a fair sample of the article to which I
have referred :

“The spirit world vibrations are of too short a
wavelength for us to be able to see them or handle
with ease. 1If, then, these high-frequency vibrations
are mixed with those of longer wavelength, then the
resulting effect should fall within our visible
spectrum. <. : T

- radio control of models.

By THERMION

““ This, of course, sounds remarkably easy. In
theory it is, and if the problem is to be solved
this is the way it will be done.

“But in practice it is surprising just how many
difficulties confront the investigator. Technical
difficulties are, of course, to be expected, but
they are never insurmountable. More difficult
is the finding out just at what wavelength the spirit
world vibrates.”

Racketeers
HAVE received the following
*“ Radiorep ” (West Bromwich) :

“Re your notes on quacks, racketeers, etc.,
and a study of Mr. Loveland’s correspondence,
I find so much in common agreement with the
latter gentleman that I wonder I pen these words.
People will always put their heads into the lion’s
mouth : it is very human, but they will also follow
a friend’s recommendation and go without hesitation
to a ‘ private ’ service engineer who has turned out
a satisfactory job of work even though the receiver
had been ‘repaired by a dealer only a month ago and
he charged me £4 odd, which has never been right
since.”  This story was told to me quite recently,
and in one case particularly the set could not
possibly have functioned correctly or otherwise.

“ My respects to the genuine °dealer,’ whether
he be a radio engineer, radio mechanic or any
associated trader or tradesman, who in these times
can, and will, turn out a sound job—but to the
others, ‘racketeers’ and ‘swindlers,” I join
you in hoping for a speedy end to the trouble,”

Radio Controlled Models Society
THERE has recently been formed a society for
all those interested in the radio control of
At the inaugural meeting many schemes
wero discussed for bringing about a closer
co-operation between those interested in the
It has decided on the
title which heads this paragraph. The society
will be arranging several lectures in the near
future.  All types of radio-controlled models—
aircraft, speed-boats, locos, race-cars, launches,
etc.—will be dealt with. Correspondence regarding
this society should be addressed to Mr. R. Lawton,
10, Dalton Avenue, Whitefield, Nr. Manchester.

Closed Shop?
PROPUET of woe I hate to seem,
But 1've a premonition
That if you have few friends at court
You may get no aundition.
With talent and ability
You may be brimming full,
But, better far, to help you on,
1s having strings to pull !

letter from

models.

The “ old gangs "’ know their way about,

And feast upon the fruits

Which surely should be fairer shared,

And more saved for recruits.

Of “ Dug-in Blue-eyes ”” we grow bored,

We think this ought to stop,

Or is it that Broadcasting House

Is just one more “ closed shop " " TORCH.
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An Experimenta

Oscillograph

Details of an Easy-to-build Cathode-ray Servicing Instrument
By G. W. BROWN

HE practical advantages of the cathode-ray
oscillograph, both in general servicing and
in experimental work, dre sufficiently well
known, making a lengthy survey unnecessary here.
The practical advantages of this particular circuit,
however, may be summarised as follows:
(1) Simplicity of design. The number of com-
ponents has been cut down to the bare essentials.

Fig. 1. View of the front of the
completed oscillograph.

(2) Low cost. Assuming all com-
ponents are to be bought new, the
total cost is about £7.

(3) Efficiency in operation. None
of the above advantages has been
obtained at the expense of efficiency.
The circuit will be found to be
thoroughly reliable, giving a steady, T

of the Cossor 23D and has a 12-pin base, connections
to which are shown in Fig. 4.

The transformer is a standard 400-0-400v. type,
with two L.T. heater windings : 4v.-2.5A and 4v.-6A.
This latter winding feeds the heaters of the tube,
GT1C and W42, whose total consumption is approxi-
mately 3.5A. Thus, a 4-amp. winding is theoretic-
ally possible, but a 6-amp. winding should be used
if available. ‘If the transformer to be used has a
third L.T. winding, it should be used to feed the
GTI1C separately.

It appears to be standard practice to use a half-
wave rectifier circuit to obtain the advantago of
the higher (H.T.) voltage—in this case it would be
800v. ; but the writer. is of the opinion that such
an advantage is negatived in an instrument of this
particular type, for three reasons: (1) the trace
shows an A.C. ripple on the lower time-base fre-
quencies unless the smoothing is improved ; (2) the
working voltage of all condensers must be doubled ;
(3) the deflection sensitivity is halved. The circuit
as shown provides a sharp picture and the sensi-
tivity allows more useful work to be done without
the use of a signal pre-amplifier.

The W42 may be replaced by an MVS/PEN/B
without affecting the performance if the former
should be unavailable.

Construction

The theoretical circuit of the complete instru-
ment is given in two parts (Figs. 2 and 3) because
it is felt that the experimenter may desire either
to make up a separate chassis for tube and time-
base or to assemble the tube circuit first for prelimi-
nary tests. A word of warning ig necessary here :
if a metal chassis is used, remember that it is H.T.
positive which must be earthed; hence, care is

A n2 {
RI }? xn 3
T T 0
1 A

T
]
)
1
< /c
y2

picture of ample brilliance, while
the time-base gives a rango of
frequency smoothly variable up to
about 20 ke/s.

Components

The tube iz a 23}in. electrostatic
C.R.T., obtained from M.O.3., whose ..
advertisements appear regularly
in this journal. It is the equivalent

fost Terminals

Fig. 2 Circuit of the mains . r7
unit and tube connections.
The time-base circuit 1s
shown on the opposite page.
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neeessary to see that metal electro-
Iytic condensers, with ncgative
casing, are not automatically bolted
to an earthed chassis. It is important,

R 8 7o Y2

too, to notice that electrodes that
are normally considered *‘safe”
(valve cathodes, for instance) are
now at a high negative voltage with
respect to earth.

Woaden clamps with a felt or
rubber facing can be made to hold
the tube in position. In mounting
the tube, the keyway of the holder
(spigot type) should be set to point
downwards. This locates the tube
approximately  correctly. Final
adjustments cannot be made until
the tube is in operation.

The core of the mains transformer

RY9

R/O

Rt

RI2

R16

should be in line with, but well
behind, the tube. A convenient
size of chassis is shown in Fig. 5.
These are the plan dimensions of the
cabinet which the writer has divided
into two compartments, with the

RIS

To HT —

(Nor E)

time-base and space for pre-amplifier
(not yet finished) underneath the tube and
power-pack.

Mica condensers should be used where possible.
In all other cases, the working voltage should not
be less than 450v.

When the two circuits are built as one unit, the
time-base is switched on or off as required by
means of S2, which may form part of the 0.5 meg.
synch. control.

Operation
Turn all controls anti-clockwise, i.e., *off.”
Switch on at the mains, leaving 82 open, and allow
the instrument to warm up. Slowly advance
brilliance control until a fuzzy spot is seen on the
screen.  Adjust focus control until spot is sharp.
It may not be exactly central, but any slight
displacement will not affect results. A D.C.
voltage applied now between Y2 and E will cause
the spot to move up or down (depending on polarity
at Y2) a distance proportional to the voltage.
An A.C. voltage will produce a vertical line of length
proportional to the peak voltage.
. Remove voltage from terminals, then switch
on the time-base. The spot is now drawn out into
a horizontal line. (If the line is not truly hori-

Fig, 3. Details of the time-base.

height) between Y2 and E. This will cause the
line to ripple vigorously. Adjust frequency con-
trols until the wave slows down and finally stands
still.  Advance synch. control if the picture is
at all unsteady. This will not normally be neces-
sary when examining mains frequencies, but A.F.
oscillators usually show a slight frequency drift
which makes the use of the synch. control essential.
Note that too much synchronising voltage will
distort the trace.

Adjust focus and brilliance, taking care not to
make the picture too bright in case the screen

LIST OF COMPONENTS FOR TUBE AND
POWER-PACK

R1—15,000 ohms, smoothing.
R2—5 megohms.

R3-—50,000 ohms wvariable,
R4-—20,000 ohms.
R5—50,000 ohms variable, focus control.
R6—200,000 ohms.

R7—5 megohms.

C1 and C2—8yF electrolytics, smoothing, 450v.w.

brilliance control.

- zontal, the tube position must be ___

corrected.) Adjust amplitude control F J— ] Foeus
until the line nearly covers the | . %
diameter of the screen. Apply an g Trenstormer
A.C. wvoltage (10 or I12v. will L
provide a picture of adequate /‘“ = ?.#’ ,»’““"T"““
ya 8" -' _ = E 70 mm
e R
]
\ - CR Tuse —Jt.
[200mm Overart) -
.
J& . Britliance
] /5"
Fig. 4. Connections to the tube base. Fig. 5. Layout of the complete instrument.
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should becoine permanently marked. One com-
plete sine curve (when examining a transformed
mains voltage) will denote that the time-base
frequency is set at 50 e.p.s. A time-base frequency
~ of 25 c.p.s. will produce two complete sine curves,

and so on. When examining the output of a receiver
across, say, the output valve, connections to Y2
should be made through a large condenser, otherwise
the high potential at the valve anode will deflect
the beam right off the screen.

R8&—0.5 megohms, synchronising control (with
switch S2).

R9—25,000 olims.

R10—50,000 ohms variable, amplitude control.

R11—-25,000 ohms.

R12—25,000 ohms variable, frequgncy (fine)
control.

R13—3,000 ohms.

R 14-—100,000 ohms.

R15—100,000 ohms.

R16—500 ohms.

LIST OF COMPONENTS FOR TIME-BASE

C3—,025uF.
C4—.25,F.
C5—.1uF.
C6—.01uF.
C7—.002,F.
C8—.0007uF.
C9—.0001 uF.
C10—.025,F.
VALVES.
GTIC, gas-filled relay.

W42—(As constant-current pentode.)

Coarse frequency contro! ;
selection by rotary switch Sl.

~ Location of BBC. Transmitters

EFORE the fuel cuts in February, which Brighton. Leeds. Preston (L.ancs)
B restricted B.B.C. transmissions, the B.B.C. Bristol. Liverpool. Plymouth.
had released some interesting information on Cardiff. London - Redmoss (nr.
the location, power, etc., of transmitters radiating Dundee. (Balham). Aberdeen).
the Home Service and some of the other pro- Edinburgh. Manchcester. Sheffield.
grammes. Fareham Middlesbrough.
For example, stations transmitting the Homs (Hants). Moorside Edge.
Service are:
. Wavelength
Station Service LkW.
ke/s Metres
1,384 216.8 Bartley (Hants) . 0o .. West of England .. 1710
1,384 216.8 Clevedon (Somerset) 00 .. West of England .. 20
1,050 285.7 Lisnagarvey 0 00 Northern Ireland 0o 100
1,050 285.7 Londonderry oo . . Northern Ireland .. 1
1,059 285.7 Stagshaw (Northumberland) North of England or
Northern Ireland .. 100
1,013 296.2 Droitwich (Worcs) oo oo Midland .. .. 60
1,013 1296.2 Norwich 56 00 . Midland 5o . 1
977 307.1 Start Point (S. Devon) .. West of England .. 100
877 342.1 Brookman's Park 00 London - 5o 100
804 373.1 Penmon (Anglesey) ve Welsh .. 00 oo 10
S04 373.1 Washford (Somerset) .o e Welsh .. e .. 60
304 373.1 Wrexham (Denbigh) 00 oc Welsh .. . .. .. 1
67 391.1 Burghead (Morayshire) .. Scottish. . 00 0o 60
757 391.1 Redmoss (nr. Aberdeen) Scottish. . .. .. 2.5
7537 391.1 Westerglen (nr. Falkirk) .. Scottish. . .. . 60
663 449.1 Moorside Edge (nr. Huddersfield) Northern .. 00 100
i .

In addition to the radiation of the Third
Programme by the Droitwich station (20 to 25 kW.)
on 583 ke/s (314 metres), it is also broadcast by
a group of low-power synchronised stations on
1,474 ke/s (203.4 metres). These. transmitters, the
power of which varies according to the size of the
town or area to be served, are sit-uat(?d in:

Belfast. Hull. Newecastle-on-
Bournemeuth. . Glasgow. © g g o Tyne.

The Light Programm?

Apart from the main Light Programme station,
the 150 kW. long-wave Droitwich transmitter on
200 ke/s (1,500 fetres), the programme is broadeast
by 10 medium-wave stations, all working on
1,149 ke/s (261.1 metres), located as follows :

Brookman’s Park (nr. London) 60 kW.

Burghead (Morayshire) 50 s 20 kWL
(Concluded on page 197) '
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- Practical Hints

Bench Voltages
ITH this arrangement the
jig can be brought right
up to the job, which'is very useful
when working on portable receiv-
ers, as the jig will very often go e.
inside the set, if necessary.

The four sockets on the wall
panel are wired to intermediate
tappings in the H.T. The nega-
tive, 110 and 120 volts (or maxi-
mum) are wired to thec octal
socket. .

The wander leads, V1 and V2,

i THAT DODGE OF YOURS!

Every Reader of “PRACTICAL WIRE.
LESS ** must bave originated some little
dodge which would interest other readers.
Why not pass it on o us P
Zuinea for every hint published on this
pag: Turn that idea of yours to account
by sending it in to us
Editor, “ PRACTICAL WIRELESS,”’ George
Newnes, Ltd.,, Tower House, Southampton
Street, Strand, W.C.2.
and address on every jtem.  Please note
that every notion sent in mmuc’
Mark envelopes * Practical Hints.”

SPECIAL NOTICE

All hints must be accompanied by the
conpon cut from page ili of cover.

Shock-proof Socket

T§YHIS is an idea for a plug which
cannot be accidentally knocked

out of its socket, and which also

has four connecting pins.

The socket consists of a five-pin
valveholder which has had the
: middle pin removed, and in its place
a long thin bolt is fastened by
means of nut A (bolt is 14in. long).

The plug is made out of the base of

We pay half-a-
addressed to the i

Put your name

be original.

are also wired to the socket, the e
corresponding pins in the plug

being wired to the sockets VI and V2 on the Jig
via the flexible cable. H.T.—, 110 and 120 are,
of course, wired to pins corresponding to their

respective sockets in the panol.

Wander Leads

Panel Fixed ® O} @
& 7 8S
0 Back —y 2 @

of Bench C

Octo/ .~
Socket

®
tSw/tches /

Flexible Cable

Switch

A very useful addition to the workbench.

L.T. terminals are on the side of the jig. The
control panel has also switches for trickle charger ;
the other switch was for H.T. charger, which is
not now used. The toggle switch on the jig is to
connect H.T. — and G.B.+ if necessary.—ROBERT
C. BrLL (Ambleside, Westmorland).

Home-made Servicing Torch

BEING short of funds, as I am still a student, T
did not wish to purchase a pen-torch for

throwing a light on the works of a faulty sot.

T pushed a torch bulb into a hole in a cork about
gin. thick, and pushed this assembly into a small
test-tube. A negative wire is led down the tube
and a pen-torch battery inserted.

" To switch the torch on I just pressed the bared
negative wire on to the end of the cell. Hence an
efficient small torch was formed,—J. M. Woop
(East Park, Hull).

- . & o+ -

Battery

A home-made electric torch
which will be found very
useful for servicing work,

anold five-pin valve; againthemiddle pinisremoved,
so that the bolt on the socket may pass through the
hole made. Inside, the plug wires are soldered
to the remaining pins and allowed to stick out well
beyond the back of the plug. The back of the
plug is now filled with pitch and the plug forced
into its socket while the pitch is still soft. This
allows the bolt to stick out of the pitch, and over
this bolt press the washer B, and then smartly pull
the plug out of its socket, so that it just leaves the
wagher stuck in the pitch. When pitch has set the

A plug which cannot be knocked our of its socket.

plug can be slipped into its socket and held there
by means of the nut marked C, and thus prevent
the plug being pulled out.—G. Noran (Bradford)..
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Notes irom the Trade

Bitone Reproducers

FESSRS. VITAVOX, LTD., are introducing
i the new Bitone series of reproducers,
specially designed to facilitate high-quality sound
reproduction in small halls, cinemas and similar
auditoria.

To ensure perfeot audibility at higher audio
requencies, the Bitone reproducer has a multi-

One of the new Bitone speakers reviewed here.

cellular horn, consisting of a number of small
horns, correctly orientated to give adequate
coverage, and a moving-coil pressure unit with a
lightweight duralumin alloy diaphragm specially
designed for high-frequency reproduction. A 12in.
moving-coil cone type loudspeaker, operating in a
vented enclosure, reproduces low frequencies and
reduces amplitude distortion to a minimum.

A dividing network, consisting of a high pass/low
pass filter, incorporating high-grade condensers and
carefully adjusted air-cored inductances, ensures
correct distribution of the frequency spectrum
between the two units and has an attenuation of
12 db. per octave either side of the cross-over
frequency of 1,000 c.p.s. .

There are two types of Bitone reproducer : the
610 {power handling capacity, 10 watts) and the
620 (power handling capacity, 20 watts). Both
types have a terminal impedance of 7.5 ohms, a

H.F. distribution of approximately 60 deg.
horizontal and vertical, and a frequency range of
approximately 50-12,000 c.p.s.

The solidly constructed cabinets have closed backs
and can be fixed to a wall with no detrimental
effect to the performance. The cabinets are 32in.
high, 20in. wide, and 2lin. deep, and are smartly
finished in veneered birch, stained walnut and

polished. Alternative cabinets are available,
veneered in oak and mahogany. The horns are
finished in an attractive bronze lacquer. Full

details as to prices. etc., may be obtained from
Messrs. Vitavox, Ltd., Westmoreland Road, Lon-
don, N.W.9.

Woden Amplifiers
HE Woden Transformer Co., ‘Ltd., of Moxley
Road, Bilston, Staffordshire. announce that
their ¢ Junior >’ and *‘ Classic *’ amplifiers have now
been redesigned and in consequence give an
increased undistorted wattage output.

The ‘ Junior’ amplifier, formerly giving 15
watts, now has an undistorted output of 20 watts.
The new retail price of this model is £27 10s.

The ¢ Classic” amplifier, formerly a 50-watt
rmodel, now has an undistorted output of 60 watts,
with a new retail price of £47 10s.

H.A.C. Short-wave Products
1 understand that the above firm is now trading
under that title, with a new address at 66,
New Bond Street, London, W.1. The business is
still under the control of Mr. A. L. Bacchus.

M.O.S. Catalogue
HE Mail Order Supply Co., of 24, New Road,
London, E.1, have produced a new catalogue
(Issue No. 3), well printed on good paper andrunning
to 16 pages. It carries illustrations and covers
electrical equipment in addition to radio com-
ponents. The catalogue may be obtained by sending
1d. stamp to the above address.

M.0.S. also inform us that they have now been
appointed sole distributors for Great Britain of the
Burgoyne Aerial Coaxial Connector. This is a form
of *“ T *’.piecein aluminium, with steatite insulation,
and is equipped with two forged steel eyebolts at
either side. It is designed to accommodate %in.
coaxial cable, although smaller cable could be used
by wrapping it with insulation tape. The connector
is supplied with a bottle of weatherproof cement and
a length of §in. outside diameter rubber tubing. It
can be used to connect a lead-in to an inverted
“ 1, or similar aerial, or for joining a down-lead
to the centre of a dipole. It is weatherproof and
highly efficient in use, both for receiving and
transmitting aerials. The price is 24s. Gd.

Wireless Transmission
é/-, or 6/6 by post from

GEORGE NEWNES, LTD. :: Tower
House, Southampton St., London, W.C.2
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SPECIAL
HANDY CARTON

ENOUGH FOR
100 AVERAGE
1OINTS

(UHULTICONE SOLDERS LVD. MELLIER HOUSE, ALBEMARLE STREET. LONDON, w.i

SOUTHERN RADIO’S LATEST

ex Government Purchases

MINIATURE COMMUNICATION RECEIVER
(M.C.R.I

A.C.ID.C. complete with POWER PACK ‘PHONES, AERIAL,
ETC., for immediate use on all voltages. 20 metres to 3,000

metres. 5 valves. Can be used w:th Loud Speaker. Brand
New in original cartons. £10 : : 0. Carriage and packing
516 extra.

Ex Government Morse Tappers, 116 each, I5/- dozen.

Buzzers, 116 each, 15/- dozen, ali brand new.

Partable TRANSMITTERS TYPE T1333. Brand New. Com-
plete with Hand Driven Generator, etc., in original cases,
55{-, carriage and packing 5/6.

SOUTHERN RADIO SUPPLY Co.,
46, LISLE ST., LONDON, W.C.  Gerrard 6653

COVENTRY RADIO

COMPONENT SPECIALISTS SINCE 1925.

OUR 1947 LIST OF A 1,000
RADIO COMPONENTS will undoubtedly
interest you. May we send you a copy ?

Price 3d. Post Paid.
I:ROM PT SERVICE, COMPLETE SATISFACTION

COVENTRY RADIO,
DUNSTABLE ROAD, LUTON, BEDS.

“LET ME BE YOUR FATHER”

Thus is expressed the friendly, personal bond existing
between The Bennett Collegeand
cach student. It is this close
individual tuition which leads
to quick success. We teach
nearly all the Trades and
Professions by post in all parts
of the world. The most
progressive and most successful
Correspondence College in the

world. If you know what you
want to study, write for
prospectus. If you are un-

decided, write for our fatherly
advice. It is free.

Distance makes no difference.

EARNING POWER IS A SOUND INVESTMENT
DO ANY OF THESE SUBJECTS INTEREST YOU ?

Accountancy Examina- Metallurgy
tions Mining. All subjects
Advertising and  Sales Mining. Eleetrical Engin-
Management cering
Agzricutture Motor Engincering
AM.I. Fire E. Examina- Motor Trade

tions
Abpplied Mechanles
Army Certificates
Auctioneers and Estate
Agents
Aviation Engineering
Aviation Wircliess
Banking

Municlpal ard
Engincers

County

Navat Architecture
Novel Writing

Pattern Making

Play Writing

Pollce, Special Course
Preceptors, College of

DBlue PPrints Press Tool  Work
Bollers Production Engineering
Book-keeping, Account. Pumps Pumping
ancy and M rn Busil- B Py
ness Methods Radio Communlcauon
B.Se, (Eng.) Radlo Service Engineering
Buiiding, Architecture and R.A.F. Special

‘ourses
Clerk of Works Rond ‘\’laklng and Main-

Builders’ Quantities

Cambridge Senior Schoo! Salesm.nshlp. LS.MLA.
Certificate Sanita

Civil Enginecrlng School Attnndanc(. Oflicer

Civil Service Secretarial Ex:

AH Comm(-rdal Subjects Sheet Metal Work

Commcrcial Art Shiphuliding

Common Prelim. E.3.E.B. sShorthand (Pitman’'s)

Conerete and Structural Short-stery Writing

¥Engineering short-wave Radio
Draughtsimanship. All Speaking in Public
Branches u'urulnll Engineering
Engincering. All branches, urvey
subjects and examina- I'enc! hers of Handierafts
tions Telephony and Telegraphy
General l‘ducatlon Television
G.r.0. En Transport Inst. Exams,

Heating a.nd \entllnﬂng
Industrial Chemistry

Vlevwrs. Gaugers, Inspec-

tors .
Institute of Housing Weights and Measures
Insurance Inspector
Journalism Welding
languages Wireless Telegraphy and
Mathematies Telephony
Matriculation Works Mmagers

write to us on

If you do net aee %r oum_requirements a

ny jext.  Full partuulars lru

COUPON-CUT THIS OUT
To DEPT, 104, THE BENNETT COLLEGE,
LTD., SHEFFIELD.

Please send me (free of charge)
Particulars of

{Cross out line *
which does
oot apply.)

PLEASE WRITE IN BLOCK LE‘I‘TERS

NOmMe sscarcoroesessosecesesasconsosscecnaccssssnses

AdAress cueeveevcracscsicvnoscessacncassascessancens

D R R Y R PP PR Ry e IR
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Transmitter-receiver for short waves 20-40 metres.
Provision for crystal control. Uses standard
headphones-and microphones. Battery operated,
requiring standard 120 volts h.t. and 2 volts Lt.
Includes 9 valves standard English types. Six
valves in receiver and three in transmitter.
Circuit Rx, 2RF., Det., 2 Audio and Power.
’ Tx, Osc. PA and modulator.

£6 carriage paid

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

Taman

i . .
im;,} \s\“ ’
R VR

Away with your old,

brace ! Get your hand on
this new ‘“ Leytool ” drill
and feel the differcnce in
the perfect balance, the
comfortable hand grip and the
smooth, easy action. Note the
steady power produced by the
precision-cut gears, and the
ecase with which it does its job
without the need for body
pressure. Here is a note-,
/ worthy improvement in
. design on all previous
: ?56 hand drills . . . a ‘preci-
sion-made tool without
compare.

erecision HAND DRILL

If any difficulty in obtaining 24/
-

locally, send your order direct. or write for fully
descriptive ledflet,

LEYTONSTONE JIG & TOOL CO., LTD.
LEYTOOL WORKS, HIGH ROAD; LEYTON, LONDON, E.10.

PROMPT MAIL
ORDER SERVICE

SIHORT-WAVE BATTERY 3 RECEIVER KIT.—Complete
set of parts with drilled chassis and panel bandspread with
100 : 1 ratio slow motion dial, 6 Eddystone plug-in, low-loss
Zotls, covering 9 to 375 metres, valves and theoratical circuit
and point to point wiring diagram with full instructions,
enabling the beginner to easily make an efficient receiver,
Complete kit as above, £6.18,9. Circuit and full constructional
details, with list of parts, 1/6.

COIL PACKS.—Weymouth superhet coil pack. 19-50. 200-550,
and 800 to 2,000 metres for 465 kc/s I.F., contains coils, trimmers,
padders wavechange switoh. One hole fixing. Only five
leads to connect. Complete with circuit of modern §-valve
mains superhet. 36/6.

W.P.E.—All-wave superhet tuning unit., 3 wave-band with
tuning condenser, slow motion drive. coloured dial with station
names, colls, trimmers and padders. One hole chassis fixing,
with circuit of F.C. stage, 59/6.

3 WAVE-BAND TUNING UNIT.—19-50, 200-550, and 800 to
2000 metres with calibrated ivorine scale in three colours.
slow motion_dial, coils, trimmers and padders, LF. trans-
formers, and first two valveholders already wired ready to
connect by 7leads to D.D.T. and output valve. Infact, the most
difficuit part of a suberhet receiver aiready built for vou.
ggrg%lete with blue print of superhet receiver (less power pack),
SPECIAL OFFERS.—Trimmers on paxolin base. Capracity,
30 to 100pf. 3/- per dozen. Safety earth switches, single lpole
double throw with carbon safety gap and replaceable fuse
Massive job on porcelain base. 1/6 each. Morse keys, solid
bra.sg mounted on polished wood base, 4/8. Block condensers,

800v. D.C. Wkg.. 5/-. Wilkins & Wright W170 slow motion 1

4 mf
dials, 100 to 1 ratio, scaled 0-180 degrees, 6/9. All these items
absolutely unrepeatable when stocks exhausted.

Send 6. in stamps for latest illustrated catalogue of 800 lines
for the amateur.

SOUTHERN RADIO &
ELECTRICAL SUPPLIES

85, FISHERTON ST., SALISBURY, WILTS.

FOR THE
RADIO SERVICE:
MAN, DEALER
AND OWNER

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

INTERNATIONAL GCORRESEONDENCE SCHOOLS

Dept. 94; International Buildings,
Kingsway, t.ondon, W.C.2.
Please explain fully about your instruction in the subject
marked X.
Complete Radio Engineering
Radio Service Engineers
. Elementary Radio
If you wish to pass a Radio examination, indicate it below.
British Institute of Radio Engincers
P.M.G. Certificate for Wiceless Operators
City and Guilds Telecommunications
Wireless Operator, R.ALF,
Wireless Mechanie, R.ALK.

Write to the I.C.S. Advisorv_Dent.. statine vour

reguirements. It places wou under no oblization.

Name.

(USE BLOCK LETTERS)
Address
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The Accurate Alignment of
a ouperhet |

By J. R. DAVIES

Servicing Without a Signal Generator,

HIS article is written more for the beginner in
wireless than for the ““old hand.” The
writer says this now in case some readers

may think that he has over emphasised certain
points. This artiele is intended also for those who
have, say, a multi-test meter, but are not fortunate
enough to possess a signal generator and its
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s Fig. 1.—Circuit of sim-
plified wvalve wvoltmeter
which could be used to
measure  the A.V.C.
voltage of a superhet.
The resistance R 15 of a
high wvalue and might be
omitted in this case.
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associated equipment. It outlines the procedure
necessary for the accurate aligning of a set using
just a meter, a few simple tools, and a good aerial-
earth system. .

Accurate alignment of a superhet is very
necessary if best results are to'be obtained. A
badly adjusted set' will ‘probably bring in local
stations with plenty of volume, but will not be
very sensitive to weak signals. Also, a badly
lined up set is liable to introduce second chaunel
whistles which spoil the entertainment value of
the programmes listened to.’ ’
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Fig. 2.—Circuit of A.V.C. controlled LF. stage,

A.V.C. being applied to the grid of the valve via

coif Li: The *rtrimming meter > 1s connected
across resistance RI.
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General Procedure

The usual procedure in lining up a superhet
accurately is to short the A.V.C. line to earth and
use an output meter, the signal being supplied by
a signal generator. In the opinion of the writer,
shorting the A.V.C. to earth is liable to introduce .
slight. discrepancies in the tuned circuits. As the
set. will be used finally with the A.V.C. working, it
is best to line it up under working conditions, i.e..
with the A.V.C. not shorted out.

Now, as the A.V.C. voltage is derived from the
signal voltage fed to the double-diode triode (i.e.,
the second detector), we can measure the signal
voltage by measuring the A.V.C. voltage. We
then don’t need to use an output meter at all (in
fact, we are not interested in the A.F. stages, as
they make no difference to the R.F. and I.¥.
circuits in any case). a

Measuring the A.V.C. voltage may sound rather
difficult to the beginner, but it can be done quite
simply by using an adaptation of the valve volt-
meter principle.

The valve voltmeter works as follows: We have
a valve, whose anode current varies according to the
voltage on its grid with respect to its cathode.
Fig. I gives a simplified circuit. As more negative
voltage is applied to the grid (with respect fo the
cathode), the valve takes less anode current and
the meter reading drops, thus giving an indication
of the voltage applied to the terminals of the valve
voltmeter. But the reader will not have to use a
valve voltmeter to line up his superhet, as we
already have a valve voltmeter in the set !

. Fig. 2 shows an LF. valve, A.V.C. controlled, in
a mains superhet. As the A.V.C. voltage rises
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Fig. 3.7'Batzery version of Fig. 2, showing how
“ trimming meter s this time connected between
’ " screén grid of ‘the valve and earth.

WWwW americanradiohistorv com


www.americanradiohistory.com

196

PRACTICAL WIRELESS

April, 1947

the grid of the valve becomes more negative with
respect to the cathode, and the valve takes less
anode current. Now, as the anode current drops,
so does the cathode current, and the voltage
dropped across the cathode resistance R; becomes
lower. So that, if we connect a meter between
the cathode of the valve and chassis, the meter
reading will drop, as the A.V.C. voltage is increased.
In other words, we have an uncalibrated valve
voltmeter measuring the A.V.C. voltage of the
set by the simple process of connecting two leads
from an ordinary testmeter to the set. The meter
should be set to a low voltage reading. The long
leads to the meter will cause no instability as the
cathode is by-passed by its decoupling condenser.

In Fig. 3 we have the battery version of Fig. 2.
There is now no cathode resistance to measure
across. However, there is a screen supply resistance
and that will do quite well. Asthe A.V.C. increases,
the sereen-grid current becomes lower, and therefore
the voltage dropped across R, becomes lower. As
the H.T. voltage is fixed, the voltage between
screen-grid and earth becomes higher. 8o, if we
connect the meter, switched to a high voltage range
this time, between chassis and screen-grid, we can
again have a measure of the A.V.C. voltage.
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Fig. 4.—Example of * bandwidth curve” of LF.

“ transformers. The signal cuts off sharply after

10 kcls off-tune on either side and remains
substantially flat for £7.5 kc/s.

Finally, to make certain that the resistance and
leads of the meter make no difference to the circuit
being trimmed, it is advisable to connect the meter
to an R.F. or frequency-changer valve when
trimming the LF. transformers, and to an LF.
valve when trimminy the R.F. stage or stages.

If the set is fitted with a magic eye or some form
of tuning indicator operating from the A.V.C., an
external meter isn’t even necessary at all. It's
built into the set !

The 1.F.s

When lining up any tuned cireuits, it is always
advisable to use a weak signal. This is because a
strong signal makes the trimming appear flatter,
and accurate adjustment is hard to obtain.
Sufficient signal just to cause the A.V.C. measuring
meter to deflect a few degrees is all that is required.

It is also advisable to have the volume control
turned to *“ full.”’ Thisis because the control, unless
really well decoupled from the diodé, is liable to
introduce small; stray capacities irito ‘the last’ ILF.
coil as the control is turned. And, ‘ad‘the? volume
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will be turned to full when receiving weak signals,
it is best to have the coils at their best in this
condition. 1t is a good idea to use a trimming
screwdriver made entirely of insulated material,
such as ebonite, bakelite, fibre, etc. The blade of-
such a screwdriver is liable to get broken in use,
but a touch with a file soon puts it right. If the
trinmners are stiff they can always be adjusted with

Fixeq Vanes Fixed Vanes

o

Moving Vanes Moving Vanes

Fig. 5.—This illustrates how two different positions
of an air-spaced trimmer will give the same capacity.

a small pocket metal screwdriver, and the final
adjustment done with the insulated screwdriver.

The best station, in the writer’s opinion, for
lining up the L.F.s., is Droitwich in the long-wave
band, as this station usually sends out a good,
strong signal ; its modulation depth isn’t so deep
as to affect our “ A.V.C. trinuning meter,” even on
loud passages of music, and the stability of the
frequency-changer valve in 