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ROUND #¢ WORLD of WIRELESS

Deaf Aids

THERE are various types of hearing aid

now available to the partially deaf,
the majority consisting of small low-
frequency amplifiers with microphone
and reproducer. In some types the latter
takes the form of a standard telephone
earpiece. whilst in others the movenents
of a diaphragm are transmitted to the bone
behind the ear. Unfortunately, deafness
can take many forms, and it is often
necessary for the deaf person to be examined
medically in order that a suitable type of
reproducer may be specified. In many
homes one member of the family is hard of
hearing and as a result it becomes necessary
for the radio to be turned up to such a level
that it is annoying to other members of the
famnily, and in such eases it will be found
that a simple amplifier with microphone
may be used to increase the normal volume
suitable for the remainder of the family
and thus provide the afflicted person with
a comfortable volume level. In this issue
we describe an aid of this type which will
be found very useful in the home, although,
as pointed out in the article, no tone
controls or other refinements are included.
There is a wide field of use for this simple
aid, however, and it should provide a long-
felt want in spite of the simplicity of the
design and the low cost of construction and
maintenance.

German Enterprise

0 celebrate the fifteenth Radio Ex.
hibition to be held in Berlin in August,
a week’s free holiday and free travel to and
from Berlin is being offered to the first
hundred German licence-holders. The
listeners have to fill in a special form giving
details of their licence, listening periods,
and other details.

French Television

TO popularise television in France it is
proposed to install a television trans-

mitter and associated equipment in the

>alace of Inventions, which will be re-

opened. This Palace was a feature of the

Paris International Exhibition of 1937.

Battery-user Aid

AN interesting new type of L.T. battery
has been placed on the Australian

market. This consists of a moulded case

accumulator, and in place of the usual

.commentators

terminals a special two-pin plug device is
employed. Thisis free from acid spray and
fumes and connection to the leads of the
set is made by a non-reversible moulded
plug. The advantages will be apparent to
the user of the present type of accumulator.

Philips’ New Portable

NEW portable has been introduced by
Philips which is claimed to set a

new standard in portable design. Measuring
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only 113in. by 10in. by 7}in., this portable
incorporates a 4-valve superhet with full-
size moving-coil loudspeaker. A.V.C. and

other refinements are included at the price
of 84 guineas. i

Trooping the Colour

N June 9th, when the annual ceremony

of Trooping the Colour takes place at

the Horse Guards Parade, microphones and

will be present to give

listeners to the Regional progtamme an

account of the traditional and picturesque

occasion. The commentaries will be confined

to the intervals in the music, and for the

pesti,f Trooping the Colour will speak for
itself, .

Mount Everest
HILST another assault is being made
on the hitherto unconquered peak
of Everest, a feature programme reviewing
all past expeditions will be given in the
Regional programmes on June 2nd. It
is hoped to bring to the microphone surviv-
ing members of past expeditions, so that
first-hand accounts of some of the adven-
tures which befell them may be recounted.
The programame has been prepared and
will be produced by Felix Felton.

Ray Noble’s Return
N his return from America, Brighton-
born Ray Noble has been booked by
the B.B.C. to give three broadcasts from
studios within four days. These will be
heard on June lst, 3rd and 4th, the latter
in the Regional programmes and the two
former in the National programme. During
his stay in America he opened and closed
all his programmes with two of his most
popular  compositions:  ‘““The Very
Thought of You’ and “ Good-night,
Sweetheart.’’

Ballet Week in June

BALLET WEEK in television will

begin on June 5th, with a perforin-
ance by the Ballets Joos. This famous
company, now touring England, will be
engaged on a three weeks’ London season at
the Old Vie, and their television appearfince
will eontain excerpts from their repertoire
at the Old Vic. During the week the Vic-
Wells Ballet Company, paying a flying
visit to London between provincial tours,
will be televised on Whit-Monday evening,
in the afternoon and evening programmcs,
both on Wednesday, June 8th, and the
following Friday, and again on Saturday
evening, June 11th.

1t is hoped to include * Casse Noisette,”

Act II (Tchaikovsky); The Gods Go
A-Begging (Handel); Nocturne (Delius);
and * Fagade,” by William Walton.

Studio Variety
IDLAND and Regional listeners will,
on June 10th, hear a programme of
studio variety, featuring the Eastern
Sisters and Bob Arnold. The former follow
the lines of the Western Brothers, but with a
feminine angle. The artists’ names are
not given; both of them are well-known
Midland broadecasters. Bob  Arnold’s
speciality is rvustic humour and songs.
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ROUND the WORLD of WIRELESS (Continued)

High-power Station for Lithuania
HE site chosen for the new 120-kilowatt
transmitter which is destined to
replace the present Kaunas station is
Bobti, situated roughly 15 miles from the
Lithuanian capital. Work on the con-
struction of this transmitter is to be started
this year,

Brightening Up Turkey
OLLOWING & recent broadcast
speech to the nation by Kemal Ata-
turk, the railway authorities in the Ottoman
Empire have decided to equip all trains with
radio receivers for the benefit of travelling
passengers, and to place loudspeakers in all
station waiting-rooms.

New B.B.C. Transmitter
T is reported thit the B.R.C. is con-
templating the erection of a 5-kW
ransmitter to serve Notts, Lincolnshire
and East Anglia generally. The original
proposal was to erect a velay station at
Norwich, but the projected station will
probably be farther inland.

Free Radio in Austria
ACCORDING to a recent report Herr
Hitler is determined to increase the
number of registered listeners in Austria,
now standing at 600,600. He has issued

Paula Green,ione of radio’s most popular vocalists,
who was recently heard with Michael Flome and
his Orchestra, from the May Fair Hotel, London.

orders that all listeners whose income is
helow a certain amount shall be exempt from
licence fees.

G.E.C. Employees’ Long Setrvice
THE management of the Telephone
and Radio Works of The General
Electric Company, Ltd., at Coventry, gave
a complimentary dinner the other night to
thoze of their employees who have com-
pleted twenty-one years of seryice with the
Company. More than eighty guests were

so-u

INTERESTING and TOPICAL
y NEWS and NOTES

S

Horatio Nicholls, the world-famous song writer.
He is also known as Lawrence Wright, the well-
known' music publisher, and every year at the
North Pier Pavilion, Blackpool, he presents a
seaside show entitled ** On With the Show,” wluch

Cricket Commentaries

ENNETHORNE HUGHES will give a
commentary on the, last quarter of-
an hour’s play in the Somerset ». Gloucester-
shire Cricket Match, at Taunton, on
June 6th: this
will be preceded by
the story of some
historic games, re-
called by J. .
Coates. Mr. Coates
will also give an
eye-witness account
of the day’s play
on June 7th.

Current Film

Music

NE of the

' “General
Release” pro-
grammes of cur-
rent film music
played by the Mid-
land Revue Orches-
tra, with Reg.
Burstonconducting,
will be compéred by
Mavtyn C. Webster,
on June 8th. The
vocalists will be
Marjorie Westbury,
the Birmingham
soprano, and Fred
Forgham, who
comes from Coal-
ville, in Leices-
tershire. The
programme will be
repcated for Re-
gional listeners the
following afternoon.

SDIVE THIS®

will be heard over the radié during the
months.

present, and jointly they represented
2,333 years of service. Amongst them were
seven who joined the Company last cen-
tury, whilst the individual record for long
service goes to & member of the staff who
recently completed his fiftieth year with
the G.E.C, lhaving joined the firm in
February, 1888.

New B.B.C. Appointment
WE ave informed that Mr. V. D. Carse
has been appointed to the staff
for training as an announcer. Mr. Carse,
who was educated at Sherborne School,
was a square-rig apprentice in the s.s.
Archibald Russell and, in 1933 and 1934, he
served as an A.B. in R.R.S. Discovery I[
on a voyage to the Amtarctic. Later he
became a member of the British Graham
Land Expedition which spent two and a half
years surveying the coast to the South and
South-West of the Graham Land Peninsula.

Promenade Concerts, 1938
E understand that the summer
season of Promenade Concerts at
Queen’s Hall will begin on Saturday,
August 6th, and will continue until Satur-
day, October 1st. Sir Hemry J. Wood will
conduct the B.B.C. Symphony Orchestra
of ninety players, under the leadership® of
Paul Beard.

PROBLEM No. 298

To carry out some home-broadcasting, Jones
bought a cheap carbon mike on stand, and
conncected this to his piek-up terminals, with
the necessary blasing battery joined to the
termipals on the mike base. Results were very
good except for background noise, and after
: some tests he decided that it would be worth
: while getting a better mike., He therefore
purchased a transverse current component and
mounted this in a ring with rubber bands in
the usual way, But when joined to his pick-up
terminals, he could obtain no results. He
returned the mike to the makers, who tested
it and reported it O.K. What was wrong ?
Three books will be awarded for the first three
correct solutions opened. Address your en-
velopestoThe Editor, PRACTICAL AND AMATEUR
WIRELESS, Geo. Newnes, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2,
Envelopes must he marked Problem No. 298
in the top ieft-hand corner and must be posted
to reach this oflice not later than the first
post on Tuesday, June 7th, 1933.

Solution to Problem No. 297

When Atkins mounted his valveholders on the metal
rhassis the hgad of the fixing holt to the L.T. positive
filament terminal on one valveholder came into con-
taet with the chassis, and although this did not provide
sufficient short-circuit to prevent the valves from
working, it provided an extra drain on the accnmulator
which ploduced the results he experienced. The fol-
lowing three readers suceessfully soived Problem No.
296, :md Looks have accordingly been forwarded to
them : Taw, 10, Byron Street, Goole, Yorkshire,
C. & Stcvem 49 Maxwell Pk. .Road, Hounslow,
Middlesex. L. O. Whe: atley, Upton, Stntx(m Road,
Crowkhorough, Snssex.

P
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The Satety Facforin
Radio Construction

Safeguards for Constructor and Components : Precautions with D.C.

Receivers : "Live” Controls :
High-tension Voltages - :

VERY reader knows that he might
receive a nasty shock if he touches the
live mains leads, but there are

probably some who do not realise that a
similar ¢ kick ’’ might result from touching
the terminals of a condenser affer the set
has been switched off. This would normally
apply only in the case of a high-capacity
condenser used in the smoothing or de-
coupling circuits of a mains receiver. It is
not impossible, however, when using a
more modest battery-operated set .if the
condenser is rated at,-say, 4 mfd., and one
of i(tie terminals touches the back of the
hand. :

Charged Condensers

The reason for this is, of course, that the

condensers connected in parallel with the
H.T. supply * store”’ a certain amount of

Fig. |.—Discharging a " high-capacity condenser
after switching off the set, and before carrying out

fests.

electricity. Thus, after the mains leads or
battery connections have been disconnected,
the condensers are fully charged. In most
cases the shock would amount to little more
than a sudden * prick’’ unless one hand
were against the chassis while the other came
in contact with the positive terminal of the
condenser. On the other hand it’is possible
in certain instances for the earth-return to
the body to be completed through the
earth lead and the floor.

To ensure that trouble is not experienced
in this way, it is a wise procedure to dis-
charge each of the high-capacity condensers
before proceeding to handle.the set. This is
done simply by short-circuiting their termi-
nals. The best method is to use a screw-
driver, holding it by its handle and touch-
ing the negative condenser terminal with
the tip of the blade and then completing
the circuit by moving the blade until it is
across the two terminals, (See Fig. 1.)

Positive D.C. Earth

When using a D.C. receiver, especial
precautions should be taken, particularly
when the positive side of the mains is
earthed. In that case the earth lead should
be joined to the receiver through a fixed
condenser between .1 and 1 mfd. The omis.

Working Voltage of Condensers : Peak

By FRANK PRESTON

sion of the condenser would result in the
mains being short-circuited, This would
cause the fuse to blow, but there might be
some disturbing signs before the fuse broke
the circuit.

It should not be overlooked that even
when there is a condenser in series with the
earth lead the aerial coil is “live.” If a
condenseris not included in the aerial circuit
this means that the aerial wire also is live.
Consequently, if the lead-in should be
touched by somebody standing outside the
window (or even inside the house in some
cases), a fairly severe shock could result.

Nowadays it is customary to fit an aerial-
series condenser "inside the set, but the
insulation resistance of this might notalways
be very high. To be on the safe side it 1s,
therefore, wise to fit another condenser of
about .1-mfd. and of not less than 250

HT+
VY TO EXTENSION
LIVE SPEAKER
WIRES

HT-

- {EARTHED)
Fig. 3.—This method of feeding an
exlension speaker from a mains set

might be dangerous.

volts working just inside the set, between
the aerial coil and the aerial terminal.
Another possible cause of shock when
handling a D.C. set with positive earth is
touching a grub screw in one of the control
knobs. This is at high potential in respect
of the mains earth and can therefore give an

CHOKE OR

Fig. 4.=—The correct method of feeding an extension speaker.

GRUB SCREW LIVE [N
RESPECT OF EARTH.
CONNECTED TO
UNEARTHED _MAINS
LEAD IN SET

Fig. 2—When using a D.C. set, il is wise lo cover

grub screws with sealing wax or other insulation.

unpleasant " surprise. (See Fig. 2.) A
method of obviating the trouble is to sink
the screw and cover it with sealing-wax
or Chatterton’s compound.

The points raised above in connection
with D.C. sets are not limited to the case
in which the positive mains lead is earthed,
because there is always the chance of
inserting the mains plug wrong way round
—unless an irreversible connector is em-
ployed, this being a convenience anyway—
so that the positive lead is joined to earth
accidentally. This would soon be discovered
due to the failure of the set to operate, but
that might be too late. 3

Two-pole Switches

Similar points apply when using a D.C.
eliminator. It is best when doing that to fit

- an earth terminal on the eliminator, joined

to the negative lead through a fixed con-
denser, and to transfer the normal earth
lead from the set to this point.

At this point it is worthy of mention
that a two-pole switch should always be
used in a D.C. or A.C./D.C. set so that both
mainsléads are completely isolated from the
set when it is switched off. It is an L.E.E.
regulation that such a switch should be
fitted, but the matter is sometimes over-
looked. el

Cases have been known where a seyere
shock has been received due to watering the
earth lead in dry weather when the sct has
not been completely isolated from the mains
and the condenser in the earth circuit
defective. The circuit from the “live”
earth wire was completed through the
body of the person concerned by the
stream of water from the bucket or

watering can. )

Extension Speakers

Another possible
cause of shock is
through the extension
speaker leads should
these be connected to
the H.T. circuit, as
they would when using
the circuit shown in
Fig. 3. If a person is
standing, say, on the
< grass in the garden
when the speaker
terminals or bared
ends of the wire are
touched, the H.T.
supply would be con-
nected across him. Tt
i8 unlikely that
serious injury would

(Continued overleaf)
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THE SAFETY FACTOR IN
CONSTRUCTION

(Continued from previous page)

result—and many people would scarcely
feel a shock at all—but to some the sensa-
sation might be unpleasant. The proper
course is to use choke-capacity output as
shown in Fig. 4. Instead of using an actual
choke the same result can bhe obtained by
leaving one speaker connected divectly to
the set in the usual manner and attaching
the exteusion speaker as shown. Observe
that the fixed condenser is in the positive
lead, and that it should be rated at not less
than 250 volts working.

‘RADIO

Condenser Rating

So much for personal safety. There are
various items that should receive attention
to ensure safety of the components. Not
least of these is that the smoothing con-
densers in an A.C. receiver or climinator
should have a rated working voltage of
at least twice the normal output voltage of
the rectifier. This is to ensure that they

HT+
250V

250V.0C.

- HI—
Fig. 6.—L.F. grid condensers have to * handle"
both A.C. (or audio-frequency and D.C.).

will not breakk down in the cvent of a
breakage in the H.T. circuit which would
result in ‘‘no-load ”’ working. many
readers are aware, the mno-load voltage
from a rectifier designed to give, say,
250 volts at normal current load might well
approach 500 volts when current is not
being consumed.

A mistake in this direction is sometimes

PRACTICAL AND AMATEUR WIRELESS

‘made when using a by-pass condenser after

voltage-dropping resistors as shown in
Fig. 5. Since the resistors reduce the total
voltage from, say, 350 to 100, it must not
be assumed that a condenser suitable for
100 volts working would be sufficient in a
circuit such as that illustrated. If the valve
failed, for instance, or if an open eircuit
developed in the H.F. choke, the voltage-
dropping effect of the resistors would be

HT+
- 350V

100 VOLTS 2MA

350 -~ ~ ZERO
CURRENT.

T

£ - HT-

Fig. 5—By -pass, smoothing and decoupling con-
densers should have a high voltage rating.

negligible since the voltage drop is depend-
ent upon the current passed. If the current
were zero the maximum voltage of the
supply would be applied across the con-
denser, with the result that it would
probably fail and short-circuit the H.T.
supply.
L.F. Grid Condenser »
Another mistake that often occurs in
connection with condensers concerns that
used in the grid circuit of an L.F. valve, as
shown in Fig. 6. It is not difficult to see
that the D.C. voltage applied to this
condenser is that of the H.T. But there is
also the low-frequency A.C. or signal
voltage to consider, which means, in prac-
tice, that the condenser should be rated at
not less than twice the H.T. voltage, and
preferably several times that. It is most
satisfactory to use a mica-dielectric com-
ponent here, with a rated A.C. test voltage
of not less than 750 volts when the H.T.
voltage is up to 250, or at 1,000 volts test
when the H.T. voltage is up to 500. -
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Delay Swntchmg

Special safeguards should be adopted
when using indirectly-heated valves with a
metal or directly-heated rectifier. The
reason is that the rectifier gives its full
output almost immediately the set is
switched on, whereas the valves take 30
seconds or so to heat up. Until the heaters
reach normal working tempersture the
H.T. current passed is much below the
normal current, and therefore a voltage
far in excess of the normal figure is applied
to the valves and by-pass condensers.
The correct procedure, where possible, is
to change the rectificr for one of the
indirectly-heated type.  Where this is
impracticable or when wusing a inectal
rectifier, it is wise to include a thermal-delay
switch in the H.T. circuit. This is designed
to switch on the H.T. automatically after
the set has been switched on for 30 to 40
geconds ; in other words, after the valve
heaters have reached their working tem-
perature. The switch is generally connected
as shown in Fig. 7, although alternative
connections are possible to suit particular
cases.

CONTACTS

THERMAL
- DELAY
e SWITCH
[}

10
RECTIFIER.
1 ]
. 'ro-<—=1|3_-- . "
SET ‘—%\

[~ 1o 4voLT AC
HEATER WINDING

Fig. 71—Principles of a 'thcrmal-delay H.T.

switch.

Another method that can often be used
is to replace the indirectly-heated output
valve by one of the directly-heated type.
As this valve takes the majority of the H.T.
current it acts as a useful ‘ ballast’’ and
prevents an excessive voltage rise. When
the speaker field is energised by connecting
it in parallel with the H.T. supply, the
precautions mentioned are not as im-
portant.
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NATIONAL (261.1 m. and 1,500 m.),

Wednesday, June lst.—Commentary on
The Derby, from Epsom.

Thursday, June 2nd.—T'vsca, acts 2 and 3,
Jrom Covent Garden.

Friday, June 3rd.—London Music Festival
1938, fifth concert, from Queen's Hall,
London.

Saturday, June 4th.—Ex perimental Hour :
Matrymonial News, a play b_/ Tyrone
Guthrie.

REGIONAL (342.1 m.)

Wednesday, June lst.—Wallure, aclt 2,
from Covent Garden.

Thursday, June 2nd —Franz Josef Haydn,
a musical biography—3, [Slorm and
Stress (1771-1780).

Friday, June 3rd.—Stanclli’s Ladies’ Night.

Saturday, June 4th.—Behind the Lace
Curtains, a play by Esther McCracken.

MIDLAND (296.2 m.)

Wednesday, June 1st.—Time Turns Back :
The 45 Rebellion, an account.

Thursday, June 2nd.— Franz J osef Haydn,

a musical biography—3, Storm and Stress

(1771-1780).

-

r—
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Important Broadcasts of the Week

Friday, June 3rd.—Thiree Tales of the
Improbable : We were Strangers, by
Francis Durbridge ; The Hill of Yester-
day, by Colin Howard ; and Barking Dog,
by L. C. Wallers.

Saturday, June 4th.—Three A.specls of
Crickel ; commentaries from Northamp-
ton, a Herefordshire village, and Oxford.

NORTHERN (449.1 m.)

Wednesday, June lst.—Walkure, act 2,
Jrom Covent Garden, London.

Thursday, June 2nd.—Bridge Hand—3,
commentary on the bidding and the play.

Friday, June 3rd.—Under the Cheviols,
a slory of life in Northumberland.

Saturday, June 4th—Behind the Lace
Curtains, a play by Esther McCracken.

WELSH (373.1 m.)

Wednesday, June lst.—Brand New: a
programme by artists broadcasting for the
first tine.

Thursday, June 2nd.—A Penillion recital.

Friday, June 3rd.—Preview of Summer,
Jeature programamne.

Saturday, June 4th.—Band concert.

WEST OF ENGLAND (285.7 m.)

Wednesday, June lst.—Gloucestershire v.
The Australsans, 1930, reconstructed by
J. G. Coales, followed by an eyc-witness
account of the first day’s play Gloucesler-
shire v. The Australians, 1938.

Thursday, June 2nd.—Variety from the
Hippodrome, Southamplon.

Friday, June 3rd.—The Island of Guern-
sey, a talk.

Saturday, June 4th.—Viclorian Vigneite.

SCOTTISH (391.1 m.)

Wednesday, June 1st.—Empire Exhibition
Visst :  The Palace of Engineering, a
short description.

Thursday, June 2nd.—Scoltish Music of
To-day : Orchestral programme.

Friday, June 3rd.—Recital of Scots Folk
Songs.

Saturday, June 4th.—Variety from fthe
King’s Theatre, Glasgow.

NORTHERN IRELAND (307.1 m.)

W ednesday, June 1st.—Empive Exhibition
Visit: The Palace of Engineering,
a short description.

Thursday, June 2nd.—Franz Josef Haydn,
a musical biography—3, Storm and
Stress (1771-1780).

Friday, June 3rd.—All Kinds of Musick :
selectson of tunes on unusual instruments.
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PRACTICAL AND AMATEUR WIRELESS

RADIO SERVICING WITH |
THE CATHODE RAY-3

The Cathode-ray Oscillograph as an Output Meter, and Ganging, are Discussed in this Article

HE service engineer is not so much
concerned with absolute measure-
ments as he is with comparative

measurements. It is true that where such
* values as valve voltages and currents,
component resistances, etc., are concerned,
straight measurements form an ordinary
testing procedure, but where such factors
as receiver sensitivity, selectivity, and
quality of reproduction are concerned, the
service enginger works in an atmosphere
of comparisons.

C.R.O. fapparatus enables the service
engineer to see instantly and exactly
what happens as a result of many possible
component changes or adjustments, and
removes a great deal of the uncertainty
that inevitably overhangs the work of
anybody who has to service receivers
without the aid of the cathode-ray. The
very considerable removal of uncertainty
is the outstanding feature of cathode-ray
testing technique, and labels the C.RO. as
essentially a time-saver. To appreciate
this time-saving element of cathode-ray
testing, one has only to consider that very
common example of a service engineer
trying to improve the sclectivity of a
receiver. Whatever adjustment or com-
ponent repair that he may make, it is
necessary for him to cheek up to find the
extent of the improvement, if any. How
will he do this ? 'Suppose we say, by a
reception test. This may seem a very
proper way to make a check, but it is going
to take time, even if it is only a matter of
minutes. Minutes are precious in service
work, and it may well happen that a
succession of such reception checks are
required, in which case the time involved
will mount up considerably. With C.R.O.
apparatus; however, an H.F. response
curve check will give all the information
that is wanted, and the occurrence of any
change in selectivity will be instantly
apparent, and without the least uncertainty.

C.R.O. apparatus for service testing con-
sists essentially of' two instruments, the
oscillograph and the oscillator, the latter
being of the special type previously referred
to. The oscillograph will contain a time-
base and one, or perhaps two, R.C.C.
amplifiers, the latter being designed for
-linear amplification over a wide range of
frequencies. For normal service test
requirements one amplifier will usually be
found to be sufficient, this being used to
amplify the Y deflecting voltage in the
cases wherc insufficient deflection would be
obtained without amplification.

As regards the controls on the oscillo-
graph that are to be considered as most
usual, these are:

Sweep frequency control (generally
coarse and fine adjustments are
provided).

Amplifier gain control.

Synchronising control.

Focusing control.

Sweep amplitude control.

Shift control (it is very convenient to
have means of shifting the screen
‘¢ picture”” up or down, particularly
when H.F. response curves are being
obtained).

It is to be understood, of course, that the
time-base can be switched in or out, as
required.

Most receiver servicing tests are carried
out with the time-base in action, the Y
deflection being controlled by signals
picked up at various alternative points in
the receiver. It is to be mentioned that
one side of both the X and the Y deflecting

systems are normally *tied down” in

potential, and that the deflecting voltages
are applied between the ¢ free” X plate
and E, or the ‘““free” Y plate and E.
Thus, with the time-base switched on for
X deflection, the Y deflecting voltage can
be picked up from the receiver with the aid
of one test prod. The amount of informa-
tion that can Dbe
gathered by a run
round with this one
test prod is usually a
source of surprise to
people not previously
familiar with cathode-

F  F2 ray testing tcchnique.
Fig. 10.—lllustrat- The C.R.O. as Out-
a8, e et of " put Meter

e When straightfor-

ward peak signal trim-
ming adjustments are being madc, the
oscillator can be used on amplitude
modulation, and the C.R.0. employed as'an
output meter.

Assuming that receiver, oscillator and
C.R.O. are all earthed, all that will be
necessary will be to take the Y lead to the
anode of the output valve. With push-pull,
or class B output, the Y lead can be taken
to either of the two anodes. It will usually
be desirable to have the C.R.0.’s amplifier
in use between receiver and Y, and the gain
should be adjusted to give maximum
sensitivity of indication (consistent with
the trace not running off the screel
vertically). :

If the time-base is switched on, the
trace will be that of an A.C. wavetorm (due
to the audio frequency modulation of the
oscillator), the Y deflection being con-
trolled by the potential variations at the
output valve anode. Trimming adjust-
ments will have the effect of causing the
screen ‘‘ picture ”’ to expand or- contract
vertically, and a peak adjustment is
indicated by maximum vertical distance
between positive and negative peaks.
Alternatively, the itime-base could be
switched out, in which case the Y deflection
will produce a simple vertical straight line
trace, and trimming may be adjusted to
give the maximum length of line.

Ganging

As an aid towards the reganging of
receivers in general, and of modern type,
the C.R.0. and associated oscillator must be
regarded as virtually a necessity if speed
with certainty is to characterise the work.

In the simple case of a receiver having no
pretensions to band-pass characteristics,
and where all.trimmer settings will be of
the peak type, the C.R.O. may usefully be
employed as an output meter, as described
above. Perhaps in connection with such

a simple case, one could say that simpler
gear than C.R.O. apparatus would be quite
satisfactory, but it must be remembered
that the C.R.0. provides the means of check-
ing up on H.F. response curves. This is a
valuable attribute, even where a ° straight
three *’ receiver is concerned.

It is with the receiver containing band-
pass couplings that the C.R.O. really shines
as a trouble remover and a time-saver.

In such a case a considerable amount of
the adjusting will be done with reference to
H.F. response curves. The procedure is
easy to follow, and such precautions as are
necessary are not at all complicated. We
will deal with the latter first.

The A.V.C. should be kept cut out while
all the trimming is being done. (Disconnect
A.V.C. feed lines from A.V.C. detector and
earth them to chassis.) It is important to
realise that the action of A.V.C. can lead to
false response curves appearing on the
screen. The reason for this is that although
the trace on the screen represents a graph
of detector-output volts against frequency,
the conditions under which any. particular
response curve is produced are artificial,
and differ in one important respect from
the conditions of actual radio reception. In
actual radio reception carrier and sideband
frequencies are present simultaneously, but
with a ‘““wobbled ” H.F. input the fre-
quencies covered by the base of the response
curve are passed through by the oscillator
in succession, and at a certain rate. Refer-
ring to Fig. 10 the oscillator will attain the
frequency F1 before it reaches the fre-
quency F2. If the rise of H.F. amplitude
exceeds the A.V.C. delay voltage, the A.V.C.
diode will commence to rectify. The A.V.C.
fecd line to the controlled valves has, how-
ever, a certain time constant, and in view
of the consequent °‘ sluggishness” of the
A.V.C. bias variation, it should be easy to
appreciate that although the H.F. response
of the receiver under reception conditions
might correspond to a symmetrical curve,
such as that of Fig. 7, yet, under * wobbula-
tion ’ conditions, the trace shown on the
screen could be rendered lop-sided by the
effect of A.V.C.

The idea of keeping the test signal well
down in amplitude, so that the delay
voltage keeps the A.V.C. out of action, may
suggest itself to the reader as an alter-
native to cutting out the .
A.V.C. by ecircuit modifi-
cation, but while this is
satisfactory enough for

e

Figs. |1 and 12.—On the left is seen the effect of
heavy damping on an 1.F. circuit, and on the right
how it appears when the damping is removed,

quick check test purposes, it is not
to be advised when actual ganging work
is being done. When making trimmer
adjustments with an H.F. response curve as

_guide, it is desirable to have a reasonably

big ‘ picture ¥ on the screen, and this
makes a very low amplitude of input un--
(Continued overleaf)



286
RADIO SERVICING WITH THE
CATHODE RAY
(Contiriued from previous page)

suitable. At the same time care must be
taken that valve overloading is not per-
mitted as this, again, would give distortion
of the trace. Using the C.R.0. amplifier in
front of the Y plate with the gain well up
will make it easier to get a good size of
trace, without overloading of the receiver
valves.

Another precaution concerns the fre-
quency at which the time-base is run while
H.F. response curves are being taken.
This should not be too high, and as a general
rule 25 sweeps per second can be considered
as satisfactory.

The procedure for ganging follows the
usual practice as regards the sequence of
the adjustments. With a superhet, for
iﬁr;stance, the I.F. trimming should be done

st.

When adjusting band-pass I.F. stages for
satisfactory response the Y amplifier lead
should be taken from the detector. If this
is a diode the high potential end of the
diode load resistance will be the proper test
point.

Where grid detectors dre concerned one
most frequently finds a resistance anode
load in modern receivers, but should the
case be met where L.F. transformer coup-
ling is used between the detector and the
succeeding valve, the anode circuit should
be temporarily modified to have a resistance
load while an H.F. response curve is being
taken ; otherwise the reactance component
of the primary impedance will tend to pro-
duce a false shape of curve. Use the
detector anode as a test point.

If a receiver contains three I.F. trans-
formers the I.F. test signal (‘*‘ wobbled )
should be apolied to the grid of the first 1.F.
valve, and the combined response curve of
Nos. 2 and 3 transformers got right first.
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Then the test oscillator input can be shifted
back to the frequency-changer grid, and
No. 1 transformer adjusted to give satis-
factory response of the LF. section of the
receiver as a whole. - During LF. aligning
work the receiver’s oscillator should, of
course, be kept out of action.

When band-pass circuit adjustments are
tackled with the aid of an output-meter
indication only, it is particularly easy to land
up with a pseudo band-pass response that
is, in reality, a double-peaked curve
obtained by mis-tuning. There is little risk
of doing this with a C.R.O. response-curve
indication if a careful eye is kept on the
changes of response-curve, shape with each
trimmer adjustment. The C.R.O. user scores
heavily over his less fortunate techmical
brethren in the respect that the former is
able to see instantly what effect any par-
ticular band-pass trimmer adjustment is
having.

After the LF. stages of a superhet have
been correctly aligned the oscillator trim-
ming and padding can be attended to,
using the C.R.O. as output meter. Then the
signal-frequency circuits should be aligned,
and if there are any band-pass couplings
involved, the adjustment should be done
against a receiver overall H.F. response
curve, using a ‘ wobbled ” test signal.
In any case, a final check should be made of
the overall H.F. response curve.

The fact that H.F. response traces can
be obtained makes the C.R.O. an extremely
useful device as an aid to the location of
faults. As many of our readers will be able
Yo testify, the locating of a fault frequently
takes far more time than the actual recti-
fying of the fault, once it has heen found.
Particularly is this liable to be the case
when the fault is associated with an H.F.
circuit and affects the selectivity or sen-
sitivity of the rcceiver.

Considering the H.F. section of a receiver
it will be appreciated that no fault can
develop affecting selectivity, or sensitivity,
without i some way ¢ making its mark *’ on
the H.F. response curve.

Figs. 11 and 12 illustrate a case in
point. A superhet gave weak reception.
Results were so poor on all wavebands that

it became a matter of immediate interest

to find out what the I.F. stages had to say
for themselves. A response-curve check
on the I.F. section of the receiver gave the
result of Fig. 11. This curve showed
definitely that there was trouble in the L.F.
section ; moreover, its shape and size sug-
gested the presence of excessive H.F.
damping. Fig. 12 shows the effect of clear-
ing the fault (a resistance leak through an
LF. trimmer).

Time in locating intermittent H.F.
{faults can very often be saved by obtaining
an H.F. response curve and watching to
sce exactly what happens to it when the
fault occurs. To quote an example: A
superhet developed an intermittent signal
fluctuation on one waveband. A ‘‘wobhbled >’
test signal was applied, and a watch kept
upon the overall H.F. response curve. It
was ohserved that when the signal fluctua-
tion occurred it was associated with a side-
ways jump of the response curve. A side-
ways movement of an H.F. response curve
indicates one of two possible happenings,
either a change of applied signal tuning, or
a change of receiver oscillator frequency.
In the case under consideration the first
possibility could be ruled out so it became
obvious that the fault, whatcver it might
be, was causing the recciver oscillator
frequency to shift. This information made
the tracing of the fault a comparatively
simple matter, and a certain padding con-
denser was very soon on the scrap heap.

(To be continued)

| TOPICAL NOTES

Educating Television Engineets
T a recent lecture and discussion
arranged by the Television Society
on  the subject of educating prospective
television engineers, some very interesting
points were raised. First of allit was empha-
sised that a very sound technical foundation
was essential. Very often the student
whether young or old, felt that many of the
subjects included in ‘his curriculum were
irrelevant, but experience has shown that
this is not the case. Television is a very
specialised branch of applied' science cover-
ing 'a wide variety of subjects for its com-
plete understanding, and would-be recruits
for its ranks are well advised to absorb every
scrap of technical information that is pos-
sible, providing always that the source
of this material is reliable. That is where
the reader of PRACTICAL AND AMATEUR
WIRELESs is able to score. The Editor, with
his wide experience and practical knowledge
acquired over a period of years, exercises
the most scrupulous supervision to ensure
that readers are given technically accurate
facts in the columns of this journal, and this
provides a good grounding for extending
knowledge by the study of more advanced
and specialised books. It was interesting
to find at the same meeting that many
speakers advocated the teaching of A.C.
work before D.C., or alternatively the intro-

duction of alternating currents, atta much -

earlier stage in a full course of study. There
is a lot to be said for this point of view,
for nearly all radio and television work, and

normal electrical activities for that matter,
is associated with alternating or pulsating
currents, and the earlier a student becomes
familiar with the principles involved, the

3.

B

quicker will he be in a position to under-
stand the more advanced problems. Deal-
ing with frequencies of such a high order,
as is essential for television, necessitates a
very intimate knowledge of
fundamentals, but the future
prospects in the television
field are so good that the
engineer will be well repaid
for his efforts in acquiring
this technical information.

In Germany

T the moment it is still

a matter of conjecture

as to the plans of Germany
£ for the Berlin Radio Show,
which opens early in August.
Ever since 1929 the subject
of television has been
featured, and each year has
found its presentation one
of increasing importance,
enabling the public to
see behind the scenes. It
is certain that this year
will prove no exception to
the rule, and although late in
starting, the high-definition
television service on 441 lines
is sure to prove efficient. To
meet a prospective market
the manufacturers are en-
gaged in designing good
quality instruments, but it is
doubtful whether there will
- be any really low-priced sets
.to ¢compare with the People’s

Dinah Miller, the popular vocalist who is I}eqrd over
Jack Harris and his band from Ciro’s Club, London.

Set- which found a measure
of favour on the sound
broadecasting side.

the air with
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The Licence Figures
OBSERVE that 18,593 new licences
were taken out during April, and
that a total of 540,519 paid licences
were issued during that month, whilst
521,926 expired. There were approxi-
mately 8,560,000 licences in force
at that time plus 49,800 free licences,
making a total of 8,609,800. These
figures show a slight drop for the
corresponding period of last year,
so 1 suppose the peak point will
hover somewhere between 8 millions
and 8} millions. This seems to
indicate that approximately one
person in six owns a wireless set.
As the average number in a family is

only three, it would seem that half

the homes in this country are without
wireless.

The Second-hand Receiver
EALERS all over the country
are most concerned at the
problem of disposing of receivers
which are traded in when the cus-
tomer buys a new set. Such receivers,
I understand, are being sold off at
absurd prices, and thus militate
against'the sale of new receivers. This
problem is an old one with which the
motor and cycle trades have been
wrestling for many years without
having found any solution more
satisfactory than pricing a car or a
bicycle according to the year of its
make and irrespective of condition.
Now with a wireless set you cannot
measure the number of hours it has
been in use, and with new receivers
being produced every month you
cannot measure its value by its age,
for six months seems to be a long time
in the wireless industry, and a set
produced that number of months ago
can be out of date. It may be that
the wireless manufacturers will agree
upon a list of standard allowances
for second-hand receivers, but that
does not solve the problem because
dealers cannot be compelled to honour
such arrangements. They will agree
to do so, but the smell of an order
makes them forget their scruples and
they will offer that little bit more
which the dealer round the corner
has refused. Personally, I think that
the whole problem is due to over
production and the high - pressure
selling methods adopted in the wire-
less trade. High dividends are the
object, and I think that it is a mistake
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By Thermion

to render a set obsolete by the produc-
tion of new models every few months.
There are too many types of wireless
set on the market, and this means
that the manufacturers have to resort
to the artifice of imaginary selling
points in order to effect sales among
those who are not so knowledgeable
as the readers of this paper. A second-
hand set is without guarantee and it
can often be an expensive proposition
to get it in working order. If it is a
discontinued model there is the
difficulty of spares and service, and
if as is 50 often the case the dealer and
his assistants are without specialised
knowledge, it is impossible to adapt

the wireless trade to scrap all of the
sets which are traded in, for the
public would then have no alterna-
tive but to buy new receivers or to
make them.

A Queer Set!
. R., of Wolverhampton, sends
me the following : “ While 1
was looking through a back number
of PrRAcTICAL AND AMATEUR WIRELESS,
I read that you wanted drawings of
receivers in use in queer places, so
with much effort and skill T am
sending you mine. The only difficulty
I witnessed was the fact that I needed
more than one person to operate the
controls, but this was easily overcome
by getting two local men as lhelps.
I would like to state that I have not
as yet patented this novel set, but if
any of your readers would like to
copy this they may do so.”

The Scout’s Badge
HAVE heard from a number -o!
Scouts who ask me to publish a
list of replies to the questions that
are set for the wireless badge. - I
shall do this after I have consulted
the Editor of

The Scout as to

whether such a

biple-le oAl procedure is per-

% mitted. After all,
8 THE LATEST TYPE 8 such questions
MR TS T are intended to

: REACTION | ERIAL indicate that the

%a&k cothes|  applicant for the

g O -ﬂ o badge has a

E o o background of

$ 75 & e

p %E&‘E‘q » does not seemn to

w s ceneriil : Ly me that merely

i = 1(! learning off a
RN I - number of stock

fil  earwH AAN WHEEL replies to stand-

H. R., of Wolverhampton, is tesponsible for this sct, which may not

please everybody.

the receiver to make it really work-
able.

Without wishing to throw a spanner
into the works, I advise my readers
to advise their friends to have nothing
to do with the purchase of second-hand
wireless sets. If there is a problem
as to what to do with second-hand
sets that is one which the industry
must solve without looking to the
public for part solution. It would pay

ard questions will
give that indica-
tion.  Whilst I
know very little
about the Scouting movement, I
suggest {that the granting of a badge
should not be made too casy, and
we] all know that there are Scouts
whose uniforms are smothered with
badges. I know a few of these
Scouts and they are most ignorant
on the subjects which the badges
should indicate they wunderstand.
One Scout asks me to publish these
answers because ‘ there is a woeflu!
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P]éck_ of technical books in his
library.”

k

Joke

READER tells me that he was
much amused at a friend’s
house by the efforts of the latter to
put a straight-three in order. After
an hour’s work the owner of the set
admitted that it was louder. The
“friend > said that he had put a
resistance across the speaker, whereas
inspection showed that it was a fixed
condenser ! If this is a joke stop
me and buy two.

Another Suggestion for the B.B.C.
N view of the claimed popularity
of the Spelling Bee Contest I
suggest that the B.B.C. should have
its announcers before the microphone
and let them be cross-examined by
such experts as the Editor of PRAcTICAL
AND AMATEUR WIRELESs, Thermion,
and others. The results, I am sure,
would be most amusing. We could,
for example, ask Welsh, Irish,
Scottish and English announcers to
pronounce the word ““ Wurrrrrrruld,”
or ‘“ Hoose,” * Nacht,” and so on.
I suggest that the Oxford Dictionary
should be used to judge. I guarantee
that not one of the announcers
would have the correct pronunciation.

The Derby Broadcast
IT seems that listeners to ‘the
Derby broadcast from Epsom,
on June 1st, will be able to share not
only the 1hrllls of the crowd on the
actual course, but the anticipatory
excitement of the great Derby
cavalcade as it journeys from London
to Epsom.

A B.B.C. van, complete with trans-
mitter, John Snagge and Richard
North, will be travelling in the stream
of traffic en route for the position
which it hopes to occupy at the
starting-point. Some two or three
hours before the actual race begins,
therefore, listeners will be invited to
join thc motley stream of private
cars, motor coaches, coster carts,
cyclists and others, heading for the
Downs.

Commentators Snagge and North
will describe the scene as they pass
along, and will bring to the micro-
phone such sounds and voices typical
of the road as they can collect.
the van gets through on time, the
actual start of the Derby will be
described by Richard North from
lis position directly opposite the
starters. In the event of the van
being just “ somewhere in Surrey ”’
at three o’clock, the start of the race
will be described from the Grand
Stand by Thomas Woodrooffe, assisted
by a race reader. A reception point,

It

Notesss ="

~ - -From th@
“Jést Bench

Trimming I.F. Transformers
1 T has been found that some listeners
are using ordinary oscillators {(un-
calibrated) for lining-up. I.F. trans-
Jormers and results are unsatisfactory
Jor the following reason.- When the primary
and secondary are brought into resonance,
the signal from the oscillator will be heard,
although the frequency adjusiment may be
very much out. If the second trans-
Sormer is adiusted - a similar manner
this also ‘may not be in agreement with the
[first transformer settings and thus nothing
15 achieved by this method of adjustment.
A calibrated oscillator must be used for
this purpose, or one of the special I.F.
liners such as is supplied by Messrs.
Bulgin. It must be remembered that not
only must each primary and secondary be
matched, but also the frequency of each
primary and sccondary on all the LF.
components must be adjusted to that pro-
vided in the oscillator stage.

A Biasing Point
IN some L.F. circuils it is possible to
make use of a small biasing cell
connecled in series with the grid lead,
the bias required being only of the order
of 1.5 volls. It is important to remember,
however, that owing to the high resistance
of such a cell, if connected in series with a
volume control it may prevent wvolume
being reduced to zero. To overcome this
difficulty a condenser should "be placed
across the cell, and it should have a capacity
of 2 mfd.
Disconnected Metallising
N some cases of instability it is oflen
Jound that it is due to the fact that
the metallised surface of a valve becomes
disconnected from ihe cathode or filament
leg. This can sometimes arise from mis-
handling, the glass bulb becoming loose
in the valve base and the continuity thus
broken. In some types of valve a short
thin wire ts anchored to the metallising
beneath a seal and this is joined o the
Silament leg. This wire may become broken
through removing the valve by holding the
glass, and therefore the base should always
be gripped when plugging-in or removing a
valve.
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complete with effects microphones,
will be situated by the Southern
Railway’s mound stand at Tattenham
Corner. This will pick up the broad-
casts from the van and will feed them
by line to the control point in the
Grand Stand. There will not, this
year, be commentators at Tattcnham
Corner itself.

On June grd listeners will hear a
straightforward broadcast on the
Oaks, the classic for three-year-old
fillies. The description of the race
will be given by Thomas Woodrooffe, *
assisted by a race reader.

London’s Blind Visitors
AM informed that over a hundred
blind Esperantists from fifteen
countries will be coming to London
tor the thirtieth World Esperanto
Congress to be held at University
College in August. In all there will
be nearly two thousand people. from
thirty countries at this great inter-
national meeting. =~ Among blind
persons Esperanto has always had a
Jarge number of adepts ; they have
their own Braille magazines in the
language, some of which circulate
all over the world, forming a bond of
friendship and understanding usually
impossible for sightless persons. In
London the Lending Library for the
Blind has a thousand volumes in
Esperanto and one “ talking book *
gramophone record.  During the
Congress the blind Esperantists will
have their own meetings, though they
will also take part in the general
arrangements, and many Esperanto-
speaking Londoners are looking for-
ward to ““ showing ”’ them round the
city, for it has been truly said that to
explain the sights of a town to a

‘blind person is to discover in the most

ordinary of everyday things a wonder
and beauty of detail hitherto un-
suspected.

A Limerick '
A. CARSWELL, of Falkirk,
. sends me the following note :
“Here is a little limerick that
may interest you :
’Tis said that at Tristan da Cunha
They shanghaied a manin a schuna
And dropped him at sea,
For the gentleman, he
Showed signs of becoming a
crunha.”

-

A COMPLETE LIBRARY OF STANDARD WORKS.
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Technical Fundamentals-10

The Principle of the Superhet, and lts Advantages are Discussed in this Article

Y using a “ differential >’ reaction con-
trol condenser the reaction control
capacity can be made to increase,

and the by-pass condenser capacity made
to decrease at the same time (and vice
versa). A differential reaction condenser
contains two sets of fixed plates and one set
of moving plates and its action will be
understood by reference to Fig. 44.

To deal with the general effects of reac-
tion it must be understood that if the

Fig, 44.—How a differential reaction condenser is
employed in a delcclor stage.

reaction control condenser capacity is

increased from minimum value a greater

feed-back voltage is induced into the grid
circuit, and the amplitude of the oscilla-
tions correspondingly increases. This
regenerative amplification cannot be raised
without limit, and the limit is marked by
the valve jumping into continuous oscilla-
tion.

Reaction necessarily involves a feeding
back of H.F. energy from the anode circuit
to the grid circuit. Energy is dissipated in
the grid circuit in various H.F. losses and
the latter, as we know, have a close and
important connection with selectivity. If
the grid circuit receives a supply of energy
from the anode circuit it stands to reason
that the effects of the grid circuit losses
will be less pronounced, and this implies
that the selectivity will be raised. When
inferference between stations is being
experienced with the simpler type of
“straight ”’ receiver, employing reaction,
it will often be found that a little careful
juggling with the volume and reaction con-
trols will improve matters.

The fact, already mentioned, that in-
creasing reaction above a certain point
causes the valve to go into continuous
oscillation brings us to a consxder‘\tlon of the
valve oscillator.

In the ordinary tuned radio-frequency
(““ straight >’) receiver each tuned H.F.
circuit works at the carrier frequency of
the signal being received. If, for example,
a 300-metre, or 1,000 kecfsec., signal is
operating in the aerial circuit the oscilla-
tions will remain at 1,000 ke/s in every
circuit right up to the detector.

1t will, of course, be necessary for every
H.F. circuit in the receiver to be variably
tuned, to allow for the reception of signals
of various different carrier frequencies.
In the superhet receiver, however, only a
certain number of the tuned H.F. circuits

arc variably tuned and work at the carrier
frequency of the signal, and these circuits
(there may be only one, however) come first,
counting from the aerial. The remaining
H.F. circuits are fized-tuned to a partlcnlar
fmquency which is independent of the signal
cauler frequency, and is known as “the

‘intermediate *’ frequency.

It is pointed out that whatever adjacent
channel selectivity and H.F. amplification
that a superhet may show is mainly to be
attributed to its intermediate frequency
stages.

As there aré two high-frequency values,
the signal carrier and the intermediate
frequencies, involved in superhet receptxon
it follows that a frequency conversion
process must be an essential feature of the
system. In brief, the signal comes at its
carrier frequency, and carrying its modula-
tion, through one or more H.F. circuits.

Then a change of frequency is made, and
the signal comes through the rest of the
H.F. circuits with the carrier frequency
changed to the intermediate value, although
the modulation frequencies are unaffected.

Before considering how all this is brought

about we will first look info the question.

as to what advantages are to be gained by
employing such an apparently complicated
system of reception.

Matching

The fact that the intermediate frequency
circuits are fixed-tuned gives more than a
clue as to the position.
First of all, it implies that
the number of sections of
the ganged condenser will
not need to equal the num-
ber of tuned circuits. A
typical superhet receiver
containing eight tuned
H.F. circuits, excluding
the oscillator circuit, has
only three sections in the
ganged condenser, and
one of these belongs to the
oscillator circuit. A little
thought given to the idea
of making a *‘straight’’
receiver with eight tuned circuits, and
employing a ganged condenser with eight
sections, should soon convince anybody
that there is something to be said for the
superhet. Quite spart from the formidable
character of an eight-section ganged con-.
denser, there is the problem of getting
accurate matching between eight circuits
to be considered, and remember, too, that
cach of the ewht circuits will need wave-
range switching.

The foregoing, important though it may
appear to be, does not by any means
exhaust the argument in favour of the
superhet. The fact that the intermediate
frequency does not vary with changes of
signal carrier frequency, greatly simplifies
the problems of the designer when it comes
to a matter of making one or more H.F.
stages have amplification and selectivity
characteristics that will remain constant,
and not vary with the tuning of the re-
ceiver. In earlier articles of this serics we
considered complications that arise with a
variably-tuned circuit that has to be
adjustable over a wide range of frequencies,
and how. changes of L/C ratio and H.F.

Fig. 47.—HNlustra-
ting the application
of two different
em.f.'s to a closed
circuit.

resistance affect the dynamic resistance and
nagnification of the circuit. It was also
pomted out that it is very difficult to work
to some specified band-pass characteristic,
and to get the circuits concerned, if variably

Figs. 45 and 46.—Basic oscillators, showing the
tuned circuits on grid and anode sides.

tuned, to hold closely to this characteristic
over a range of frequencies.

In the case of an intermediate frequency
stage in a superhet receiver there is only
the one (converted) carrier frequency to be
catered for, and the typical tuned primary,
tuned secondary, I.F. transformer can be
designed and adjusted for some particular
selectivity characteristic, and to give some
particular dynamic load, with the com-
fortable knowledge that the frequency
upon which the design is based will be the
frequency of operation.

So far we have been taking the frequency
conversion process rather for granted, but
as it necessitates the generation of local
oscillations in the receiver, we will first
deal briefly with the valve as an oscillator.

The Valve Oscillator

In connection with regenerative amplifi-
cation it was stated that a limit to the .
amplification is reached as soon as the
reaction is advanced to the point that any
further increase will cause the valve to
“ jump into oscillation.”’

It has been emphasised that reaction
causes "a feed back of energy from the
anode circuit to the grid circuit, and by
increasing the reaction sufﬁcnently it
becomes possible to supply the grid circuit
with energy at just the same ratec as the
various circuit losses dissipate it. Under
this circumstance the obvious happens—
the oscillations will cairy on indefinitely,
even lf the applied signal ceases. The

{Continued overleaf) )
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Fig. 48.—The first detector circuil, using an
H.F. pentode.
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(Continued from previous page)
valve has, in other words, become a genera-
tor of oscillations.

The fact that we have stepped from the
idea of regenerative amplification to that
of the generation of oscillations may,
however, tend to make the rcader think that
an applied signal is necessary to provide
the initial start. This is not so.

Fig. 45 represents a simple basic oscillator
eircuit, and it is to be particularly noted that
there is no question of there being any
applied signal, for the ecircuit is self-con-
tained. If the reaction is arranged in the
correct sense, and is tight enough, then the
mere act of switching on the valve will be
sufficient to start the generation of oscilla-
tions in LC. The frequency of the oscilla-
tions will depend upon the tuning of LC.

The question as to how the oscillations
start in the first place is simply answered.

We have had no previous occasion in this-

series of articles to mention the self-
oscillatory properties of a tuned H.F.
circuit, but the fact is that a circuit con-
taining inductance and capacity will
(provided that the H.F. resistance is not too
high) escillate at its natural frequency when
excited by any voltage impulse, cven
though the latter may be only a momentary
“kick.”” In this connection there is a good
and simple analogy in the pendulum. A
pendulum needs only a tap to start it
swinging at its natural frequency. Ineach
of these cases (the electrical and the
mechanical) a single impulse will set up
oscillations that are of the ‘‘ damped”
variety, i.e., the oscillations commence with
a certain maximum amplitude, but the
peaks decrease with each successive alterna-
tion until zero is reached.

In the electrical case the actual process
of oscillation involves a transfer and re-
transfer of energy between the inductance
and capacity of the circuit. Referring to
Fig. 45, suppose an initial impulse puts a

charge in C. This will discharge through L,*

and the current will crcate a magnetic
field around L. The magnetic field will
then collapse on the coil, setting up an
e.m.f. of self-induction which will recharge
the condenser. The latter will then dis-
charge again (reverse direction of current),
and so on.

Once oscillations do start in LC, they will
not be damped out for the reaction will take
charge and maintain the oscillations at
constant amplitude. The necessary initial
impulse need be only very slight, and is
bound to occur when the valve is switched
on and starts emitting.

Fig. 45 illustrates a case where the oscil-
lating circuit is on the grid side of the
valve. Fig. 46 shows another basie oscil-
lator diagram and in this case the oscillating
circuit is on the anode side of the valve.

Where the circuit of Fig. 46 is concerned
it would be incorrect to suppose that the
oscillations in LC are maintained by.energy
fed into LC by the grid circuit, for the latter
. contains no source of energy. It is to be
understood that for both the Fig. 45 and the
Fig. 46 circuits the H.T. supply represents
the source of the energy that is consumed in
the oscillating circuit. In the case of the
arrangement of Fig. 46 the oscillations in
LC will be maintained if an oscillating
“ feed current ’’ component can be produced
in the anode circuit. This requirement will
be met if the anode current can be made to
rise and fall at the correct frequency, and
with the correct phase. This brings the
matter to one directly concerning the
reaction, for if the latter is of the correct
sense and degree, the initial oscillations in
LC'will produce an H.F, voltage in the grid
coil and this, in turn, will'make the anode
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current ris¢ and fall. The anode current
fluctuation will now contain the oscillating
component necessary to feed energy into
LC, and to maintain the oscillations,

Superhet Frequency Changing

The frequency changing proeess involves
the * mixing *’ of the signal oscillations and
locally-generated oscillations, so we must
first consider the effects produced by
combining together two continuous oscil-
lations of different frequencies.

Suppose that there are applied to the
ciremit LC of Fig. 47 two_ continuous
H.F. em.f’s of frequencies F1 and F2,
respectively, F1 being the higher frequency.
What is going to happen in LC ? As the

SCRE

SIGNAL # GRRElS
GRID OSCILLATOR

(Modxgaron < ANODE
— OSCILLATOR

GRID
Fig. 49.— Diagrammatic representation of the
pentagrid.

two e.m.f.’s operating in LC have different
frequency values, no simple statement® can
be made that they are in phase, or that they
are out of phase. Actually the phase
relationship between them will vary. The
two e.m.f.’s will drift into phase, drift out
of phase (to 180 degrees), come into phase
again, and so on, and this will occur in a
certain regular manner. The definite fact is
that the two e.m.f.’s will come into phase
at a rate exactly equal to the difference
between the two frequencies. As far as the
resultant of the two e.m.f.’s is concerned,
this will reach maximum peak value every
time the two component e.m.f.’s get into

il

=¥
Fig. 50.—A pentagrid frequency-changing stage.

phase, and will drop to minimum value
every time they get 180 degrees out of
phase. It can be said that the resultant
of the two component e.m.£.’s is * beating
at the frequency F1—F2.

If we could get this F1—F2 frequency
filtered, out from the two component
frequencies, we would have a definite case
of frequency ‘‘changing,’ but as the
arrangements of Fig. 47 stand, there would
be no hope of doing so. It must be remem-
bered that the F1—F2 frequency is no
more than the amplitude variation of the
resultant of the two component e.m.f.’s,
and that the latter are actively present.
It would be quite impossible, assuming that
the “ beat’’ frequency is the one we were
after, to pick it out by a coupled tuned
filter.

It becomes a different story, however, if
we apply the resultant voltage developed
across L.C. to a detector. Then the output
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of the detector will contain an F1—F2
component tbat can easily be filtered out
from other components of the detection
process. That the output current of the
detector should centain an F1—F2 compo-
nentcan be deduced from quite elementary
considerations. The resultant input voltage
is rising and falling- in amplitude at the
frequency of F1 —F2, so it could be assumed,
just from that fact alone, that the detector
output current would have a fluctuation at
F1-—-F2.

The application of the .above to superhet
practice is as follows: Of the two fre-
quencies, F1 and F2, one is that of the
incoming signal oscillations, while the other
is that of escillations generated in the
receiver itself by a valve oscillator. By
suitable adjustment of the local oscillation
frequency the value of FI—F2 can
made exactly equal to the intermediate
frequency. As to whether the local oscilla-
tion frequency is the higher, or the lower,
of the two component values is immaterial
from the theory point of view, although it is
almost invariable practice to make the local
oscillation frequency the higher one. Thus
the frequency conversion from signal carrier
to intermediate frequency is a conversion
from F2 to F1—F2.

In working out the hasic theory we have
taken no account of modulation. Actually,
any L.F. modulation carried by the signal
oscillations will appear as modulation of the
*“ converted >’ oscillations, and there wiil
be no trouble on this score provided that the
F1-F2 frequency is very -considerably
above the highest audio frequency. That the
intermediate frequency is well above
audibility is emphasised by the full title
of the system, which is * supersonic hetero-

dyne.”’

The ¢ First Detector ”

To employ detection as part of the
frequency ehanging process is not so essen-
tial as the foregoing may suggest, for there
happens to be an alternative (and a better
one), but we will deal with the latter pre-
sently.

When a dctector is used for frequeney
changing it is referred to -as the *first
detector.”” Obviously, there will have to be
another detector (the second detector) to do
the normal detection work necessary (in
any type of receiver) to obtain the audio
frequency, corresponding to the signal
modulation, and necessary for the output
stage of the receiver. It should be elear
that the I.F. section of the receiver begins
and ends with the output circuit of the first
detector, and the input circuit of the second
detector, respectively. g

Fig. 48 shows an example of the first
detector circuit using an H.F. pentode for
both detection and the generation of oseil-
lations.

Frequency Changer Valves. The

Heptode”

Fig. 49 diagrammatically indicates the
electrode asscmbly of the heptode type of
frequency changer (indirectly heated mains
variety). There are five electrodes of grid
construction, two of these being bonded
together. ,Counting up from the cathode,
the first and second grid constructed elec-
trodes form the grid and anode, respectively,
of a triode oscillator, and Fig. 50 shows
appropriate external connections for the
generation of local oscillations. Each of the
two electrodes which are bonded to-
gether acts as a screen. The remaining
grid electrode is the one to which the signal
oscillations are applied, while the outer
anode is the one that is connected to the
first LF. transformer. =

(To be continued)
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Ultra-short-wave Coil Mounts

l HAVE devised the simple method,
shown in the sketch, of mounting

ultra-short-wave coils. Four wander plugs

and a length of I4-or 16-gauge wire are

required. The caps and lock-nuts are

14 OR 16 GAUGE
ENAMELLED. WIRE,

us.w Con.

SOLDERED,

DISMANTLED
WANDER PLUGS.

END OF PLUG
SAWN OFF.

SOLDERED.

A simple rethod of nu]mn![ng ulfra-short-wave
cotls.

removed and the plug-parts of two of the

wander plugs are sawn off, the coil being

wound and soldered on to the two whole

plugs. The other two parts are soldered

on to the condenser terminals, as shown in

flhe ;sketch.—F. SueEN (Lenton, Notting-
am).

A Weatherproof Lead-in Cover
N empty oil-can, with the pourer and
cap from anether, together with four
rubber washers, made the neat rainproof
cover for the down-lead entry illustrated.
The extra pourer was soldered over a
hole drilled in the top of the can to match
the existing outlet, the bottom of the can
being cut away, fnd the corners snipped to
allow the bending operation. The lead-in
rod was then passed right through the can
and fastened to the screw cap by means of

TAPPED

RUBBER
LEAD IN
ROD e

SCREA

BOTTOM OF CAN
CUT AWAY AND
CORNERS SNIPPEL
“OR BENDING
LUGS.

disused oil-can was used for making this
weatherproof lead-in cover.
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holes having been drilled in the screw
caps.—L. Barroxn (Stockton-on-Tees).

Connecting Small Resistors
ANY home constructors, no doubt,
find that the wire ends on small
resistors and tubular condensers are not
quite long enough to make contact between

WIRE SHOULD
BE BENT IN
SAME DIRECTION
AS SCREW THREAD

A useful dodge for connecting small resistors.

the necessary components, but the problem
can easily be solved by the following dodge.
About }in. of the protruding wire is all that
is needed, so the rest should be snipped off
with a pair of pliers.
Two 6BA screws
are required with
flat nuts and two
terminals. Bend
the wire ends and
insert the screws
so that the wire is
looped as shown in
the sketch. Make
sure the nuts are
screwed up as
tightly as possible.
The terminals are
then put on and
the resistors ean

be wired up to the
set in the usual
way. — FREDERICK *
W. AvustiN (Pad- 4
dington).
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photographic print made from a celluloid protractor forms this

Re-aligning P.M. Moving-coil Speaker
I OFTEN clean out my speaker and have

overcome the difficulty of centralising
the pole-piece by carefully making a magnet
mount in the manner shown in the accom-
panying sketch, It took some time to
attain the correct air-gap, but eventually
by trial and error, and with the use of two
heavy-gauge pieces of brass and teak end
blocks, the exact re-assembly became a
simple operation after each cleaning. To
retain the exactitude of the: mounting, it
became necessary to fit the assembly to

ALIGNMENT PLATES
SECURED TO BLOCKS
OF WOOD(5¢¢ text)

WOOD SCREWS
SECURING ASSEMBLY
TO BENCH

A device for re-aligning the pole-piece of a P.M.
moving-coil speaker.

the bench, but the end blocks were first of
all secured in position by countersunk wood
screws let into the base of each block of wood,
the screw holes shown at the end of each
block being for the fitment of the whole
unit to the bench; corresponding holes
were drilled in the aluminium base plate.
—S. T. SimmoxDs (Barnet).

A Novel Short-wave Dial
O make this useful dial take a celluloid
protractor to any photographic
dealer and have prints made to the number
required, at 2d. each. The result is a black
and white photo of the protractor. Cut
this part out of the print, and glue it on
to the front of panel. It makes a good finish
to the receiver front, and ean be toned.—
C. MeLrANBY (Pwllheli, N. Wales).

i ) ; '
Wy
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novel

short-wave dial.
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CONTROL B OM/OFF SIY.

Fig. 1.—A view o[ the completed Aid, showing how the various parls are accommodated.

ANY listeners are unable to hear the
normal programmes owing to de-
fects in their ‘ears, and if the

volume of the receiveris turned up sufficient
for them it becomes objectionable for the

be used in the home and stood upon a table.
It may, of coursc, easily be carried under
the arm, or if intended for outdoor use
a carrying handle may be attached quite
simply to the top of the case. The micro-

Fig. 2—The chassis, cutling and drilling dimensions.

remaining members of the household.
Similarly, normal conversation in the home
has to be carried out at excessive volume in
order that speech becomes intelligible, and
thus there is need for some form of amplifier
which may be used by those who suffer from
this inconvenience. There are many forms
of hearing aid now available, but in the
majority of cases a simple two-stage
amplifier of good gain, in conjunction with
a reliable microphone and earpiece, will
provide the necessary amplification to
enable the majority of deaf people to
take part in normal conversation. It must
be emphasised, however, that deafness
can take many forms and consequently it
is impossible to guarantee that this, or any
other form of hearing aid, will be suitable
in every case. There arc no high-note
boosters or other devices of a similar
nature in the aid to be described, which is
purely a miniature two-stage unit, making
use of miniature components and valves,
but the gain is very high and in most cases
it will be found quite sufficient for the
purpose for which it has been designed.

The Circuit

The arrangement incorporated is shown.

in Tig. 6, whilst the photographic illustra-
tions show the ncatness of the design. No
handle or other carrying device was fitted
to the model, as it was intended merely to

238 D4 FOR
AVCROPHONE

Fig. 3—The cabinet.
cabinet catch may be fitted as desired by the construclor.

To hold the door in position, any type of smal: \ t
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MICROPHONE — TELEPHONE  FT EX TELEFPHONE
ANO JACKH PLUG Jack

THE"P

An Easily Consiructe
Listeners who are P

phone is provided with a 1.5 volt energising
cell, and this is permanently wired. 1t is
a simple matter to replace this when needed.
The output from the mike is fed to the first
valve through a special miniature mike
transformer,and coupling be-
tween the first and second
valves is by a similar type of
component designed for inter-
valve use. The bias for the
second valve is obtained auto-
matically by means of a half--
watt resistance and small by-
pass condenser in the usual
circuit arrangement, and the
’phones are plugged into a
small jack when required. A
volume control ecombined with
an on-off switch is provided so
that the level of the output
volume may easily be adjusted,
and both H.T. and L.T. bat-
teries, although of the minia-
ture type, are provided with
terminals or sockets so that
connection may more easily be
made. The entire apparatus
fits into a small box measuring

M/c‘/?oa

6in. by 4}in. by 3in. {internal
dimensions), and the sample
illustrated was made from thin
plywood covered with leather-
ette paper. The valves arec the
special miniature components
designed for deaf-aid apparatus
by the Mullard company, and it
should be noted that those illustrated are
provided with metal screening covers. The
makers inform us, however, that stocks of
these are limited, and when disposed of the

38 Dra. For JACK

15" 3501 FOR
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MICROPHONE
BATTERY. /50, |

Fiy. 4—Wiring
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id Two-stage Amplifier for Domestic Use for
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newer types will be of plain glass. This
will not affect the working in any way and
it i8 quite in order if you obtain them

(Vthen ordering your components at a later
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fo mike, control and jack. This should be studied in

o

conjunction with Fig. 5.

Construction

The amplifieris built on a small aluminium
chassis, dimensions of which are given in
Fig. 2. Two small holes are required for
the valveholders, and holes are also required
for the attachment of the transformers and
through which certain leads are passed.
Details of these are clearly given in the
wiring diagram. Care should be taken to
specify the correct type of valveholder for
the valves, noting carefully the type
number given in the list of parts, as these
are similar in design to those made for the
Hivac midget valves, but the two are not
interchangeable, the wvalve leg spacing
being slightly different. One fixing bolt
for the valveholders is used as a common
anchoring point for the L.T. negative lead,
whilst in other cases the original wires are
used as fitted to the transformers, con-
denser, and resistance. When the valve-
holders are mounted the wiring to the
filament legs should be carried out before
attaching the transformers, as the latter
will cover the valveholders and prevent
connection. Note, also, that the valve-
holder sockets must be carefully bent down
towards the chassis to clear the transformer,
and care must be taken not to permit the
bent-over tags to come into contact with
the chassis.

The Cabinet

The cabinet, or containing box may, of
course, be built from metal if desired, but
the wood is quite simple to work and cover.
Dimensions are given in Fig. 3, and the

‘ard of Hearing - - - - By W. J. DELANEY

large hole for the mike should be cut
slightly larger than the overall size of the
instrument so that it may be mounted in a
“floating ”” condition.  This is accomp-
plished by cutting a star-shaped piecc of

. thick] rubber as shown in Fig. 7 and

inserting the arms of this beneath the split
surrounding ring of the mike. Three
small screws with washers beneath the

" heads will then enable

the mike to be screwed
into position. At the
back of the cabinet two
holes are required for
the control and jack,and
beforc mounting these
components the connec-
ting lugs should be well
tinned. When the case
is completed it may be
covered with theleather-
ette paper or in any
other finish desired by
the constructor, and the
equipment is ready for
assembly.

One lead from the

MICROPHONE

connection to the large ring of the mike and
this also has to be soldered. Connection
to the remaining side of the mike is by
means of an ordinary small battery plug,
attached to the remaining blue-lead on the
mike transformer primary, the yellow lead
being cut off short or rolled up carefully
out of the way.. A sccond wire is then
soldered to the case of a cell {or attached
at the same time as the transformer lead)
for subsequent connection to thce L.T.
negative terminal. The yellow lead from
the second transformer is pulled out and
will just reach te the jack whilst still
permitting the H.T. battery to be inserted,
and when soldering this to the lug on the
jack a second short wire should be attached
to the same position for subsequent con-
nection to the H.T. positive socket. The
flexible lead attached to the second anode

+
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nmiike transformer pri-
mary has to be attached
to the biasing cell, and
this may bhe soldered quite
simply to the zinc case.
The cell in use was one
half of a 3d torch battery purchased at the
local sixpenny stores. A lead is then
soldered to the top cap for subsequent
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Fig. 6.—The_orelical circuit of the complete Hearing Aid.

lug should be taken up to the other side of

the jack and a smali nick is made in the

edge of the chassis to clear this as shown in
(Continued overleaf)
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Fig. 5.—Wiring plan, to be used in conjunction

with Fig. 4.
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(Continued from previous page).

the wiring diagram. - The‘ L.T. positive
lead, which is brought up at the opposite
edge of the chassis, is attached to one of the
lugs on the on-off switch, whilst a further
flexible lead is attached to another lug on
the switch for subsequent connection to the
L.T. positive terminal. A plug should
‘then be attached to the H.T. negative lead
which is brought through the chassis as
indicated and joined to the H.T. negative
soeket on the miniature H.T. battery.

Using the Device

Plug in the valves and attach the Bulgin
plug to the leads to the earpiece. The
apparatus is now ready for use and by
turning the rear knob in a clockwise

!
% ”
V4 'Sﬂffr\ : l
FUBBER ¥
\ 1

Fig. 7.—Details of the rubber mike support.

direction the apparatus is switched on and
volume will be at a minimum. As the
control is rotated further the gain will be
increased and will build up to maximum.
If, of course, the carpiece is left uncovered
a microphonic howl may be set up due to
feed-back hetween mike and earpiece and
thus the two should not be allowed to face
each other. The control and jack are
fitted to the rear of the case as it is con-
sidered that this is most logical when the
case is standing on a table. The user will
naturally be sitting behind it and it will be
directed toward the person who is speaking,
or toward the radio. A single earpiece is
employed in the design illustrated and was
intended to be held when the apparatus is
required for use, but spccial carpieces are
available tvith clips or headband, or alter-
natively a complete headset may be used.
This will necessitate a larger case to enable
the additional earpiece and headband to
be accommodated above the battery, but
this detail is, of course, left to the builder,
who may alter the case in any desired
manner whilst still retaining the main
essential—the chassis design.

otetnat
&

LIST OF COMPONENTS.

One microphone “transformer, type L.F.35, |

Bulgin.
* One MldgetL F.transformer,typeL.F.33, Bulgin.
Two Midget valveholders, type V.H.33, Bulgin.
One combined 500,000 volume control and
on-off switch (Lab type), Brie.
One Midget jack, type J.6, Bulgin.
One flat top plug for telephone earpiece,
type P.15, Bulgin..
Single telephone earpiece or pair of ’phones,
Peto-Scott,
One microphone, Peto-Scott.
One 1,500-chm half-watt resistor, Frie.
One .05 mfd. tubular condenser, T.C.C.
One 1.5 volt biasing cell (See Text).
One type D.A.1 Midget valve, Mullard.
One type D.A.2 Midget valve, Mullard.
One type X.325B Midget dry battery, Exide.
One type PRA3S L.T. accumulator, Exide.
One chassis and carrying case (See Text).
Sundry bolts, flex, and two H.T. plugs. H
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NOTES FROM THE TRAD\E |

A-L-T Car Aerial )
HE illustration below shows the parts
employed in the A-L-T car aerial,
which is suitable for both closed and sun-
shine-roof type cars. - It is supplied with
large rubber suction cups and a tube of
special cemént which enables these cups to
be firmly attached to the hody of the car.
The msulating pillars upon which the metal
rods are mounted are of the type having a
long leakage path and it is possible to erect
the rods in various ways. A drilled pillar
enables three rods to be accommodated and

ratio is 20 and the voltage drop 40. The
anode to cathode voltage should not be
allowed to exceed 400, whilst the maximum
peak to peak scanning voltage should be
about 120 volts. The peak discharge
current should be limited to 300 mA. The
valve is designed for both line and frame
time bases, and is similar to type T.31,
except that the anode is brought out to the
base and thus renders it suitable for mag-
netic scanning. The price is 10s. 6d.
Dials for ¢ Acme ’’ Receiver

OME difficulty

thus a ““ V” or straight arrangement may
be utilised. A lead-in wire is fitted, and
the cost of the complete kit is 22s. 6d. Sup-
plies may be obtained from Wireless Sup-
plies Unlimited, of 278, High Street,
Stratford, E.15.

High-quality Programmes
ITH reference to the recently intro-
duced high-quality sound pro -
grammes broadcast on the television sound
wave by the B.B.C. it is interesting to note
that all Cossor console television receivers,
right from the time when they were first
introduced, are provided with an extra
position on the waveband switch permitting
television sound to be received (without
re-tuning), while the entire vision deck,
including, of course, the cathode-ray tube,
is switched off. This. scheme was incor-
porated as Messrs. Cossor always believed
that the B.B.C. would sooner or later
decide to utilise the 41.5 me/s band for
high-fidelity sound transmissions.

Mazda Thyratron

NEW thyratron is now available in the
Mazda range, and is known as type

T.41. This is of the type baving a heater
rated at 4 volts 1.5 amps., and the control

1Q SACHITATE
SOLCERAING OF_WiRES WEATING ELEMENTS SECURELY

CLAMPED 1O EACK SIOE O
AT

has been ex-
perienced by
certain readers in
obtaining .accur-
ate dial settings
on models of the
Acme receiver.
Messrs. Peto-Scott
now inform us
that they areable
to supply cellu-
loid - covered

SOLUTION FOR ~
SECURING
RUBBER CUP OF
INSULARTOR TO
RQOOF

The A-L-T car

WANDLE_AETAINING

SCREW MAY &8¢ USED

lop aerial, and the fixing devxce which is employed.

paper printed scales which will simplify the
lining up of station indications in this
particular receiver, and these dials will be
available at 3d. each.

Rawlplug Soldering Iron

NEW iron, known as the ¢ De Luxe,”

is being introduced by Messrs. Rawl-

plug, and is shown below.  The bit in this
particular model is a fixture, and eannot be
replaced by the purchaser, and the element
is of a similar type. The makers claim that
this has been done as, in the past, it has been
found that inexperienced replacement of
the bit or element often leads to complaints.
The voltage ranges of the iron have been
increased so that the iron is more suited to
the particular voltage available. Thus, the
iron may now be obtained suitable for
100 to 110; 200 to 210; 220 to 230; or
240 to 250 volfs. This eliminates the
possibility of the element burning out. The
makers state that this iron is as nearly
perfect as it is possible to produce and each
iron carries a guarantce for six months.
The main details of the i u'on are shown below

and the price is 9s.

%

WiRES $CTIED WiTh
BoRCrimat BAOT

coPPE

STEEL CLAMPING PLATES
8oz _soup coessa T, e

AS_EARTW SCAEW

EBRE TeDminAL STRID
FOR CONNECTIONS,

BAKEUTE _LaMDLE ESPECIALLY BESIGNED WITM INTEGRAL FLUTES T
PREVENT WIRES TWISTING AND YO NY_STamn CONNEC T

Details of the new De Luxe Rawlplug soldering iron.
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HE oscillator, or oscillator and doubler
stages in a transmitter do not
always provide the required power,

therefore, in such cases it becomes necessary

to provide additional amplification between
the exciting source and the aerial system.

Bearing in mind that is is a question of
amplifying at radio frequency, particular

> HT

e=l=-—--

¢
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¢
DRIVE VALVE
- - me.em o | P2 CAPACITY
Fig. 1.—The fundamental circuit of a power

amplifier.

care has to be taken in the design, lay-out,
and adjustment of such stages, as any trace
of instability will ruin the transmission.

The section involved in this particular
work is usually known as the Power Ampli-
fier or, more briefly, the P.A., but one must
not confuse it with power amplifiers of the
L.F. type.

Once an A.A. station owner has become
well versed in the handling of the various
types of oscillators and the adjustment and
use of frequency doublers, he should com-
mence experiments with P:A. stages as his
ultimate rig will, undoubtedly, embody
such arrangements.

Power amplifiers can be considered under
two headings, namely, those using simple
triode valves, and those using modern
pentodes. Both types have certain advan-
tages, but the beginner cannot do better
than start with a pentode, although, if
the subject is to be covered thoroughly,
experiments should be carried out with
triode circuits.

Circuit Considerations

'The fundamental circuit is shown in
Fig. 1. There are several variations, but
we are not concerned with them at the

Power - amplifier

siderations are Dealt with
in this Article

By L. ORMOND SPARKS

Con-

present. It will be noted that the grid and
anode circuits are tuned and, as both cir-
cuits are tuned to the same frequency, it
will be appreciated that care is required,
otherwise oscillations will be generated by
the feed-back introduced by the capacity
coupling between the electrodes of the valve,
plus any external coupling which might
be provided by inefficient layout. The most
simple and usual way of eliminating this
undesirable 'possibility is by the process
of * neutralising,’”’ which, strangely enough,
does not seek to cure the trouble by stopping
the feed-back, but by actually providing
another path for the transference of energy
from plate to grid.

This may sound very confusing, there-

fore the following points should be noted.

Fig.2. — Diagram
illustrating the repro-
duction (a) of a signal
(2) when working on L=y S
the straight portion of >
the curve.
~
W
2
&8
%
GRID vOLT S
e
90
| [

Second Feed-back

Supposing it is possible to arrange that
the second feed-back is out of phase with
that provided by the inter-electrode
capacity, then, at any and every instant,
the two feed-back supplies will oppose each
other, and, if operating conditions are
adjusted perfectly, a point will be reached
when they will cancel out, thus rendering
the original feed-back ineffective. The
second path is usually provided by a very
small condenser, known as a neutralising
condenser, its maximum capacity not being
greater than that of the valve. The dotted
lines in Fig. 1 indicate the component.

With the introduction of the pentode,
with its extremely low inter-electrode
capacity, it has been found that neutralising
can, inore often than not, be dispensed with,
when the P.A. stage employs a valve of

this type. With triodes, however, it is
always advisable to provide some form of
neutralisation.

Operation of the P.A.

Many beginners get confused over the
operating conditions under which the P.A/
works. The amplification of such high bias
voltages usually raises the first cloud, so
let’s see what actually happens.

With an ordinary low-frequency amplifier,
certain very definite operating conditions
have to be observed if perfect reproduction
is required. This will be more readily
understood by reference to Fig. 2, which
shows the grid volts/anode current curve of
a typical L.F. valve.

The input signal is represented by the
curve *‘ g ** while the anode output is shown
by ““a.”’ It will be noted that the operation
takes place on the straight portion of the
curve and, so long as it remains within those
limits, the anode output will be an identical
amplified version of the grid input.

If, however, the input signal is too large,
it is possible for the grid curve to be
driven into the positive portion, in which
case grid current would be set up, distortion
introduced, and the input reduced.

With a P.A. stage the requirements are
almost opposite to the above. Consider
the curves shown in Fig. 3, where it will
be seen that the valve has been biased to
the point of * cut-off,”” and the drive so
adjusted that it is operating right down on
the bend of the curve.

An examination of the anode output
curve reveals that it is no longer an ampli-
fied version of the input, but rather a
series of peaks or pulses and, when these are
applied to the anode load, they will set up
oscillatory voltages across it, causing an
oscillating current to flow therein.
Anode Load

The anode load will not take the form
of a pure resistance, but of a coil and con-
dcnser combination, usually called the
“tank’’ circuit. It must be remembered

that when a parallel tuned circuit is in a’

state of resonance with an applied signal
it will act as a high resistance, thus pro-
ducing the valve’s requirements for efficient
operation.

With the L.F. circuit, as soon as the dis-
tortion mentioned is - introduced, the

/
Fig. 3.—The effect of
working on the bottom
of the turve is shown

‘in this diagram.

ANODE CURRENT

y GRID VOLTS .

| l =

anode output will not only consist of the
input frequency, but there will also be
present- a certain proportion of harmonies
of the signal frequency, which, from the
reproduction point of view, is not required.

In the P.A. case, however, this harmonic
content does not cause any worry, as they
will have little or no effect on‘the anode
tank circuit, which, as mentioned above,

(Continued on page 297)



HE amateur whose experience has
been confined to home-constructed
experimental receivers incorporat-

ing components to hand, is usually im-
pressed, when the opportunity arrives to
try out a sponsored or commercially
designed short-wave receiver, by the ease
-of operation, and particularly with the
stability of the instrument, even when
receiving very weak signals. It follows,
therefore, that when building a new experi-
mental receiver, or rebuilding an existing
one, he will endeavour to obtain, amongst
other desirable features, an equal degree
of stability by adopting the constructional

—
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Section

CONSTRUCTIONAL HINTS FOR THE
SHORT-WAVE EXPERIMENTER

Amongst the Subjects Dealt With in this Article are
Baseboard, Chassis and Cabinet Construction, and

Decoupling

tion in its mis-application is the root cause
of instability.

With commercial practice in mind, the®
experimenter decides that the solution to
the problem is to house the unstable set in
a metal cabinet, and all will be well.
When this is done, however, it is found
that things are considerably worse, and the
set is more or less useless. When it is
taken into congideration that specially
designed short-wave components are used,
one cannot blame the inexperienced con-
structor who regards short-wave receivers
as tricky in construction and operation.

The true facts are, however, that modern
short-wave receivers are neither
tricky to build or operate, and if
one is prepared to exercise patience
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Fig. 1.—Suggested design for panel layout of an untuned
H

.F.-Del.-Pen. receiver.

methods as favoured by the professional
designers.

In adopting such methods of procedure
he is wise, but before going ahead will be
wiser in carefully studying matters, formu-
lating and planning down to the last detail,
because by so doing the possibilities of
snags being experienced will to a consider-
able extent be removed.

Baseboard Disadvantages

For example, the recognised method of
short-wave receiver construction during
the early days was the baseboard method.
Now this method has several disadvantages,
which will not be apparent to present-day
constructors whose experience centres on

" baseboard arrangements incorporating
modern and specially designed short-wave
components.

‘We do not need to discuss the dis-
advantages in detail in this article, but to
confine our attention to one fact which is
common to many present-day experiment-
ally designed and constructed receivers,
namely, a lack of stability, which prevents
the best being obtained so far as perform-
ance is concerned, even though specially
designed components are used.

Metal Chassis

Generally speaking, receivers built on
the metal chassis and panel basis are stable
in operation if the application of this form
of construction is correct. In many
instances it is not correctly applied, with
“the result that instead of acting as a
-preventive of instability, metal construc-

.2 Vi) 'i%"‘ (

| and common sense during construe-
tion a stable and sensitive receiver
3| should result.

Decoupling

Onc common cause of failure is
that of sacrificing efficiency in order
to reduce the initial expense. For
example, we admit that it is pos-
sible to build an efficient short-
wave receiver which does not in-
corporate either decoupling or L.F.
choke output, but such an arrange-
ment will not provide the maximum
of all-round efficiency from a given
number of valves, and it is almost
certain that even the most carefully built
recciver will not entirely be free from
instability on weak signals.

No matter what the type of receiver used,
the writer believes in the incorporation of
decoupling, grid stoppers, H.F. by-passing,
and L.F. choke output arrangements.
With reference to metal chassis, panels,
and cabinets. 1In the early days we made
our own metal chassis and cabinets and
screening boxes, and cut our own panels.
Taking into consideration the fact that
metal chassis, panel and cabinet assemblies
are available commercially, the experi-
nienter is in a position to make up a
permanent receiver
along commereial

‘June 4th, 1938

sary expense and mistakes, also poor per-
formance due to cramping of components,
will be avoided. )

Wooden Cabinets

In some instances wooden cabinets are
preferred, the cxperimenter making and
polishing one to suit his own taste and
requirements, Fig. 1 shows a suitable
arrangement for housing an untuned H.F.,
detector and pentode type receiver in-
corporating wave-band switching, band-
spread tuning, three-valve headphones
output, and loudspeaker output on four

T
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Fig. 2—Using a standard metal screcning box.

valves. This cabinet is simply a plain oak
box. The loudspeaker baffle is screwed to
the front panel, a metal sub-panel being
fitted to the set chassis and screwed to
the front panel. A solidly built cabinet of
this description made of polished oak will
have quite a professional appearance.

Fig. 2 shows the general arrangement of
panel components when a metal cabinet or
screening box of standard dimensions is
used, and is a very suitable panellayout for
a regenerative two-valve receiver.

Opinions are divided relative to separate
and built-in loudspeakers. There are, no
doubt, some ‘who, like the writer, prefer
a separate loudspeaker.

The first difficulty is apt to centre on the
most suitable dimensions for the speaker
cabinet. It should not be too small on the
one hand, or too big on the other, and
should be as free as possible from box
resonance, with a fret of suitable design
which, whilst pleasing to the eye, will
not impede the sound waves emitted by the
loudspeaker.

Fig. 3 shows a loudspeaker cabinet
made and used by the writer. Solid oak,
#in. thick, is used, and a 6}in. moving-coil
speaker is mounted on a five-ply baffle,

(Continued on opposite page)

lines at compara-
tively low cost.
If it is desired to

follow this pro-
cedure, the experi-
menter is advised
to write to the
manufacturer  of
these  assemblies,
obtain the dimen-
sions of standard
chassis and panels,
get out the drawing
board, and arrange
the panel and
chassis layout of
his existing com-
ponents to suit the
dimensions given.
By following this
procedure, unneces-

Fig. 3.—A solid loudspeaker cabinet designed to avoid resonance Iroubles.
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SHORT-WAVE SECTION
(Continued from facing page)

which is screwed to the fret. The whole is

french polished light ocak.

It is advisable, especially when the
speaker is to be used in conjunction with a
short-wave receiver, to use hard wood in
the construction of speaker cabinets, as
the possibilities of box resonance is reduced..
The writer also prefers an open-backed
cabinet.

Wiring Details

Just a few comments relative to wiring.
It is usual to use solid connecting wire
in the wiring up of battery-operated short-
wave receivers of from one to six valves.
In the case of the A.C. mains-operated
type multi-stage superhet capable of de-
livering a considerable output, the special
multi-strand flex, as used by manufacturers,
is worthy of consideration, especially when
lcads of abnormal length are necessary,
beeause it has been found that microphony
in some instances is set up by the‘use of
heavy gauge solid connecting wire.

Certain modern short-wave receiver com-
ponents are obtainable in both screcned
and unscreened form. H.F. chokes may be
taken as an example. If a new H.F. choke
is required, by all means choose the screened
type, and in addition, get to know the
minimum and maximum limits at which it
will function efficiently. With reference to
dual and triple range tuner units, various
types both sereened and unscreened are
available.

If screening is desired, it is advisable to
purchase the specially designed screcned-
tuner unit which covers a definite range of
wavelengths, rather than attempt later to
screen an existing tuner of the unscreened
type, as in doing so the maximum tuning
range will be considerably reduced by
screening. The same remarks also apply to
plug-in coils.

TRANSMITTINC TOPICS
(Continued from page 295)
is tuned to the signal frequency and would,
therefore, not offer a high resistance path to
the harmonics, so that they would not set
up any appreciable voltages across the load.

The highest efficiency is obtained from a
P.A. stage when the anode pulses are high
and narrow but, as such ‘conditions can
only be produced by increasing the bias
and, likewise, the drive, i.e., the signal
input, it must be appreciated that the
apparent gain in efficiency does not indicate
an increase in output for a given input in the
more usual sense.

It is possible to drive the grid too hard,
with the result that a power loss will be set
up due to the grid current which would
be created, and which would tend to retard
or hold up the driving power.

Increasing the Output
The only * efficient
increasing the output is to increase all
governing factors, namely, drive, bias,
and the anode high-tension, but, once again,
limiting factors are introduced by the valve
itself as any given type will only handle a
certain power. If excessive power is
handled, heat will be generated within the
valve and, if this is taken beyond given
limits, the structure of the valve will be
damaged, often beyond further use.

The question of what power any given
valve can handle must be dealt with in
another article, as that, together with the
problem of the power applied to the acrial,
forms a subject too lengthy to be dealt with
in this issue.

way of actually.
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All Post Orders by return

Callers: dpcn daily 9a.m. to6p.m.,, 9a.m. {01 p.m,
Sats. Lines previously advertised stil available,

N.T.S. KITS-VALVES FREE!!
SHORT WAVE ALL-WAVE
N.T.S. WORLD $.6.3 and §.G.4 Pentode Output Kits. For
use with B.T.8. or N.T.8. Coils, detalled below. 1deal, modern-
circult receivers for Short-wave work and colls available
for Broadcast bands. 3-Valve Model List'95/-. BARGAIN,
27/8 or 2/6 down and 12 mouthly payments of 2/8. Va Im

FREE. 4-Valve Model, with extra 5.G, audio stage, 37
or 2 8 down and 12 momhly payments of 3/9, Valves l-I""'I‘,
Available Allernative Coils for N.T.S. WORLD KITS. ONE-
SHOT INDUCTORS. Type 9/MW 178-680 metres. per pair
5/8.  Type 9/LW 900-2,000 metres, per pair 6/6. Type 9,52
13-43 mctres, per pair §/-. Type 9/83 24-70 metres, per m(r
5/-. Type 9481 9.5-27 metres, per pair 5/, N.T.S. 8-PIN
COILS. Medium Wave (190-550 metres), per pair 4/6. Long
Wave (900-2,000 metres), per pair 5/8. Short Wave, three
wave ranves (15-13, 24-70, 9.5-27 metres), per palr 4/-.
’l-VALVE BANDSPREAD RECE\VER 12-91  metres.
T value. Complete with
coxls wd comprchensive instructions, 42/-, or 2/6 duwn
and 12 monthly payments of 4/-. 4 matched valvea given
FREE,
4-VALVE A.C. BANDSPREAD KIT. 12-94 motres. Entirely
new design. Quaranteed world wide reception. Kit
Complete with all coils. List value £7/15/6. BARGAIN,
£3/15/0, or 5/~ down and 12 monthly payments of 7/-. l'our
nmatched valves FREE.
1-VALVE SHORT-WAVE KIT, Complete 1-Vulve Receiver
Kit, including 3 colls ; 12-04 metres, and pair of super-scnsi-
tive headphones, 27/6 L'\«!h or 2/6 down and 11 monthly pay-
mentg oi 2 8. Valve FRE]
3-in-1 CONVERTOR ADAPTOB for Battery sets. ormay
be uscd as a l-valve Battery Receiver, Complete Kit with
coils, 12-94 metres, 25/-, or 2/6 down and 11 mouthly pay-
ments of 2/6. Valve FREL.

* 3 MATCHED "ATEFY VALVES,
2-volt, Phileo type (2 8.G. H.F.'s and one Out- BARGAIN

pui-Pentode) ;  List value 35/-. YOURS FOR

5 8 only. POST FREE. 3-vaive-holders data and ,
circnits given FREE.  Ideal valves for ex-

perimental purposes, Short Wave, All-Wave

receivers and replacement purposcs. Post Free
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Postal orders piust de crossed and currency registered.
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A GooD JoB IN RADIO

The Radio Industry is short of trained-men.
assistant in a wireless shop, or doing a dead-end job on the bench, yet
you have a grand opportunity to get a progressive, highly paid post—if
ycu equip yourself for it by spare-time study.

Whatever branch of the Industry appeals most strongly to you, the
International Correspondence Schools have a Course to fit your needs.
Under 1.C.S. direction, you study when and where you like.
guided throughout by highly qualified instructors, whose advice and
assistance is yours just as often as you care to ask for it.

century of unrivalled experience is at the back of this work.

The 1.C.S. are the creative pioneers of vocational training by the postal
method, and by far the largest, greatést and most successful correspond-
You can trust LC.S. Instruction,

Write for our free ‘“ Radio " booklet, stating your subject—or use the

You may still be an untrained

You are

Nearly half a

It is

‘s INTERNATIONAL CORRESPONDENGE

Radio Engineering.
Complete Radio.

Radio Servicemen’s
Elementary Radio.
Radio Service and Sales.
Television.

I.W.T. Exam,
P.M.G. Certif.

Address ...

THE ADVISORY DEPARTMENT

2. 94, INTERNATIONAL BUILDINGS,KINGSWAY, LONDON,W.C.2
I.E.E. Grad. Exam.

C. & G. in Radio Com. Exam:
Air Ministry Prov, Certif.

Mark X in front of Courses in which you are inierested.

Name........ 00 JOMEBETE oo ool B0 0 000 i oo c 00

SCHOOLS Ltd.
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Visiolympia look. It is not yet known how many
UITE recently the Radio Manu- manufacturers will avail themselves of the

facturers Association released details

concerning the plans they are making
in connection with this year’s radio exhi-
bition which is due to open on August 24th.
These have now been studied carefully,
and the changes proposed are certainly
very radical in character. For a long time
it has bcen a sore point that no indication
of a radio receiver’s performance could be
given to interested members of the public.
This was because a level volume of sound
was fed direct to the loudspeaker, but. this
vear a diffcrent forin of distribution is to
be tried out. This will be of a high-
frequency type, and the comparison of
results from a local station and a distant
station will be possible. The main item,
however, is the big effort which is to be
made to further popularise television.
Whether the scheme proposed is the correct
one is open to criticism, and it is known that
many exhibitors are convinced that the
methods of presentation are not the. best.
In place of the variety theatre which has
been an attraction for five years there is to
be a large television studio with a stage
measuring 100ft. square. Visitors will be
allowed to pass through the studio while
transmissions are in progress, gnd the
equipment and layout employed will
simulate, as far as possible, that now in
use at the Alexandra Palace. Working in
close conjunction with the B.B.C., picture
signals will be available almost continuously
for the daily eleven hours that the exhibition
is open.

Receiver Demonstrations
QO overcome last year’s restrictions,
whereby the television sets of fourteen
different manufacturers were shown working
in darkened rooms where limited accommo-
dation was provided by tickets, the R.M.A.
are proposing that all television sets giving
pictures up to two feet square are to be
shown in operation on the manufacturers’
stands built in the well section of the main
hall. This may be a much more convenient
way from the public point of view, but it
would seem to lend itself to undue con-
gestion in- the gangways separating the
stands. The reason for adopting this policy
is certainly a sound one, and is two-fold
in character. First of all, it is.essential to
dispel from the potential viewer’s mind that
to watch tclevision pictures it is necessary
to sit in a darkened room. The modern
cathode-ray tube has been so improved
in its manufacture that the resultant
pictures ave sufficiently brilliant that they
may be waiched in ordinary artificial light
or daylight, provided, of course, that therc
is no direct beam thrown on to the screen
itself. The second point is that any segrega-
tion of radio and television is contrary to
present views. The two services are
irrevocably linked together, and there is
no doubt that ultimately they will merge
completely, and the sooner the public
realise this the better it will be for everyone
conderned in the industry. It is known that
the Television Advisory Committee hold
this point of view, and this year’s plans for
Olympia attempt to fall in with this out-

facilities that are offered, but it is thought
that at least the same number as last year
will be represented. One big problem that
will have to be met is the provision of satis-
factory stand designs which will enable
good viewing to be undertaken under the
conditions imposed. This will not be an
easy matter, while the main exhibition
lighting, as well as the separate stand
illumination, will have to receive the
most careful consideration if optimum
results are to be achieved. The R.M.A.’s
change of policy towards television, how-
ever, is welcomed, and all concerned are
hoping that this year it will be ‘¢ visi-
olympia ” in every sense of the word.

Modern C.R. Tubes

PRESENT day wireless valves bear little
resemblance to those in use several

years ago except for the fact that they

operate as a result of an electron stream

s ==

1

An officer cadet in the Cambridge Universily

Officers’ Training Corps using a 3-metre portable

radio telephone set.  Note the dipole aerial
which he carries.

passing from the heated cathode to the
anode. Although passing through a period
of development of much shorter duration,
exactly the same can be said of the modern
cathode -ray tube used in a television
receiving set when compared with the
earlier ‘laboratory models which were
mostly of the soft or gas filled type, and
employed in the laboratory. The electrode
assemgly has undergone radical changes,
especially in the electrostatically operated
class with the multiplicity anodes, carefully
designed deflector plates to prevent trap-
ezoidal effects and beam fouling and elec-
trical corrections to eliminate any astig-
matism defects. The electromagnetically
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operated tube has retained the original
electrode simplicity, apart from a complete
reshaping of the electrodes to obtain a very
narrow intense beam for focusing and
deflection by external means. The demand
for a flat screen face has added to the
difficulties of manufacture because of the
very careful annealing to prevent any
strain in the glass itself, which, of course,
is augmented because present-day types
are of the hard type, or in other words are
completely evacuated. When a cathode-
ray tube fails to operate satisfactorily as
& result of the cathode emission falling off
or because it has become gassy, the scrap
value is in the glass envelope only, and to
remake the tubc means the application of
the whole of the manfacturing processes
as for a new tube. This question will have
to be studied very carefully in the near
future, however, for eventually tube re-
placement problems in sets must arise. A
set purchaser can hardly be expected to
pay the full retail price demanded for a
tube sold as a single piece of equipment
because of the high prices now ruling. No
doubt a compromise will be found, and this
will encourage set users to have their
receivers “ revitalised >’ by replacing the
old C.R. tube with a new one.

Work Abroad
IN the Empire State Building they are
stil conducting experiments with a
view to ascertaining the range of the
ultra-short wave transmitters which work
on a carrier frequency of 46.5 mega-
cycles for vision, and 49.75 megacycles for
sound. At the moment the aerial design
18 of such a character that good reception
is practically limited to one direction,
owing to the surrounding tall steel buildings
producing reflected signals with a slight
time-lag from the main picture, with
the result that the receiver screen has a
series of ¢ ghosts.”” Real entertaining pro-
grammes comparable with those in this
country do not appear to have materialised,
and film transmissions together with stills
constitute a large proportion of the fare
seen by the selected viewing points. How
fong it will be before America puts into
operation a real live service is still a very
moot point, for although they may be
achieving good results with equipment in
the laboratory, the real criterion is what
can be done under proper field conditions.
and this is still problematical.

For some time now the Russian author-
ities have been carrying out very searching
investigations into the various forms of
television transmission and reccption, but
no cut-and-dried scheme has yet been
made public. It is learned, however, that
in Moscow there is every hope that experi-
mental transmissions will start in a few
weeks’ time, but the method to be employed
or the standard of picture definition used
is as yct unknown. Largely as a result of
the communal form of life existing in that
country experiments are being undertaken
to develop a satisfactory -scheme for relay
distribution over a limited area. A special
type of set is being produced for this
purpose so that subscribers to the scheme
can receive pictures of a quality and
strength comparable to individual aerial
feeding to scparate sets. In selected clubs,
and political centres in Moscow itself,
receiving sets have been installed with the
idea of securing reports on the results of any
experimental transmissions, and by the
autumn there is every hope that some form
of service will be inaugurated.

This Reshuffle
HE details of the wavelength changes
which were decided upon at the
recent Cairo conference were given in detail
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in the issue of PRACTICAL AND AMATEUR
WirgLESs dated May 14th. From the
television angle the greatest interest is
centred on the ultra-short-wave allocation,
which for the first time received the most
careful consideration in view of the national
and international developments in the
television field. The four separate bands
which have been allocated provide for
eleven broadcasting stations by taking
into account the present frequency band
of the television' picture signal as used
by the B.B.C. station at Alexandra
Palace.

What is going to happen when the degree
of picture definition i1s improved is not
known, but perhaps this was left to a
future conference when it is remembered
that as far as this country is concerned no
alteration is contemplated until at least
theend of 1940.  Although there is provision
for only eleven stations, it must not be
inferred that development will be restricted
because the range of signals is not so large
as with medium- and long-wave broadcast
stations. The degree of overlap will
depend on the careful planning of station
position, and ‘there is nothing to prevent
this country from going right ahead with
its projected chain of television stations,
as envisaged by the Government com-
mittee set up to inquire into this question
some time ago. It is still a mystery why
that part of the country outside London
and the Home Counties must continue to
wait for television facilities other than the
spasmodic long-distance reception which
keeps being recorded from time to time.
The final answer rests with the Government’s
advisory committee, and every time
questions are raised in Parliament it is
stated that a longer period of experiment
must be given to the London station.
Surely this has been on the air long enough
for real qualitative data to be collated,
and it would mean a big thing for the
industry if some definite statcment was to
be made bhefore radio’s autumn season
becomes an actuality. One thing that is
welcomed is tho use of ultra-short waves
for real quality transmissions by the
B.B.C. in connection with some of
their concerts. Perhaps this will be
very materially extended, and so give
people with sets capable of tuning down
to these low wavelengths an oppor-
tunity of appreciating the t of fare
now radiated by the B.B.C. television
station.

Good Camera Work

HE engineers responsible for handling
the electron eameras used by the
B.B.C. for either studio or outside broadcast
work have, as a result of long practice,
become very skilled. The use of the correct
lenses to suit the occasion, coupled with
excellent panning, has done much to improve
the method of presentation of the individual
items constituting a complete programme.
When seated on the camera *“ dolly ”* the
operators see a replica of the scene focused
on to the photo-electric mosaic, which is
exactly the same size as that electrically
synthesised. By keeping-the subject within
the optical screen area, therefore, the
operator is certain that his picture fulfils
requirements. 1t is rather curious, however,
that this picture is upside down, and it
must take a time to become familiar with
this fact. )

Whether this has been arranged by
design or accident is not known, but it
certainly tends to prevent the camera man
from becoming too interested in what is
being televised, and makes it difficult for
attention to wander.
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From Britain’s Oldest Colony
IGNALS have been heard from the new
transmitter which the Caribbean
Broadcasting Service has installed
on the island of St. Kitts (St. Christopher).
The wavelength used is 47.02 m. (6.38 me/s),
but the power is not mentioned. A pro-
gramme is given daily between G.M.T.
20.00-21.00. St. Christopher was first
discovered by Columbus who gave his name
to the island in 1493 ; it was later captured
from the Spaniards, and ranks as the oldest
British colony.

Franco Station in Amateur Band

EA9AH, Tetuan (Spanish Morocco), a
Nationalist station which may be heard
nightly relaying war news bulletins from
Radio Malaga (Spain), now works regularly
after midnight on 21.36 m. (14.05 mc/s).
Radio Malaga also possesses its own short-
wave channel, namely 20.77 m. (14.445
me/s).

In Memory of Marconi

The anniversary of the late Marchese
Marconi’s birthday, April 25th, has now been
declared an annual national holiday in
Italy, as a tribute to his memory.

Chilean Wavelengths and Call-signs

According to the latest official list, certain
alterations have been made in the wave-
lengths and call-signs of the principal
Chilean short-wave stations. The 250-
watt transmitter at Valdivia is now CD
1190, and works on 25.21 m. (11.9 mc/s).
At Santiago, the following stations are in
daily operation : CB 1174 (4 kW) on 25.556
m. (11.74 me/s); CB 1170 on 25.64 m.

(11.7 me/s), 150 watts, and CB 960 on 31.25
m. (9.6 me/s), 100 watts.

Also in Nicaragua

In the Nicaraguan capital there are now
eight short-wave transmitters of which
the latest details are given hereunder :
YNAA, to which three channels have been
allotted, namely, 49.71 m. (6.035 mc/s);
31.48 m. (9.53 mc/s), and 25.23 m. (11.89

me/s) ; the power is 500 watts. YNLF may,

operate on 31.06 m. (9.66 me/s) and 39.16
m. (7.66 mc/s), power 500 watts. YNPR,
34.92 m. (8.59 me/s), 800 watts; YNOP,
52.1 m. (5.758 mc/s), 800 watts; YNOD,
41.63 m. (7.206 mc/s), 70 watts; YNLG,
45.39 m. (6.61 mc/s), 500 watts ; YNIGG,
4591 m. (6.535 me/s), 200 watts; and
YNGU, 32.26 m. (9.3 mc/s), 30 watts.

New Station at Buenos Aires

The 10-kilowatt transmitter erected by
the Argentinian Government for the special
purpose of propaganda broadcast pro-
grammes has been allotted the following
channels : 25.58 m. (11.73 mc/s) ; 30.99 m.
(9.68 mefs); and 48.54 m. (6.18 mc/s).
Tests have already been heard in the United
Kingdom on the 30-metre wavelength.

Bucarest Tries Out Short Waves

It is reported from Paris that the Electro-
Technical section of the Bucarest (Romania)
University is carrying out experiments in
speech and music on 36.21 m. (8.285 mec/s)
with a 250-watt transmitter. With the
exception of a few transmissions made on
21.51 m. (13.95 me/s) in 1935 Romania,
so far, has not established any short-wave
radio broadcast system.
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| A Brief Biography
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ISS VERA LYNN appeared with
a juvenile troupe a Dagenham
when eleven years old, playing
charity shows . . . continued wnth the
troupe for four years. Howard Baker, the
well-known band leader, then spotied Vera,
and engaged her for several weeks. Nextwent
with Billy Cotton to Manchesier for a
fortnight. = Met Joe Loss at the age of
eiyhteen and broadcast with the famous
Asloria maestro on two occasions.

Biggest break of her carcer happened
when Ambrose contracted her to broadcast
with his orvchestra. Has been with him for
over twelve months, and records solo for Decca.
Has also recorded with Jay Wilbur, Prima
Scala, Maurice Winnick, Rosina, Joe Loss,
Charlie Kunz, Joe Orlando, and Ronnie
Munro and Feliz Mendelssohn.

Vera, who is twenty-one, was born at East
Ham ; her parenis encouraged her in every
possible way ; s self taught; ran her own
dancing school at fifteen ; is tall and slim.
Vera is one of the most likeable young ladies
it 1s possible to meet. Made a host of
friends everywhere ; has own fan club with
150 members ; possesses own microphone
equipment ; constantly praclising. Ambi-
tion 1s to be a film star, and lo sing on
the American air-waves.

Vera drives a car, and her chief hobbies
are painfing, tennis and riding; has
appeared in lelevision, Empire broadcasts,
and B.B.C. shows. Always ready to lend a
helping hand for charity shows, particularly
for the School for the Blind.

Miss Vera Lynn.
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Band-pass Tuning
HE circuit familiarly referred to as
band-pass input tuning may be ar-
ranged in many different ways,and it
still causes confusion to readers whose only
recognition of a band-pass eircuit is the
coupling condenser seen joined to the lower
ends of the two tuning coils. It must he
renitembered that one of the most effective
input circuits of the band-pass type is that
incorporating what is known as a link
winding. In many cases existing dual-
range ocoils may be adapted for such
purposes by making use of the existing
reaction winding. This is especially the
case where the reaction winding is * split,”
part being wound near the medium-wave
coil and part near the long-wave coil.
Obviously such a circuit or use of the coils
will prevent reaction from being used, but
the coils may then be employed for an H.F.
stage and a standard coil used for the
detector stage in the usual way. The
accompanying circuit shows a band-pass
eircuit of the type referred to and also
introduces an interesting detail in the aerial
coupling. It will be seen that the aerial
is transferred with the wave-change switch
-30 that a correct coupling may be obtained
on the long-wave band. Tt is often found
that the aerial is left connected to a point
on the medium-wave winding which, whilst
giving optimum results on medium waves,
still leaves something to be desired on the
long waves, and the transfer tapping
enables maximum results to be obtained on
both wavebands.

Interference

Some peculiar forms of interference are
reported from time to time, and although
certain freak cases do arise it is often found
that peculiarities are more or less common
to certain combinations of circumstances.
For instance, when two powerful stations
are situated in a direct line and at equal
distances from a receiver, it is possible for
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the carriers to so mix as to cause back-
ground interference which, if the wave-
lengths are related, may easily result in
modulation of one of the signals. Other
similar details are reported from time to
time, but do not answer to any standard
rules or theories. Similarly, at the present
time we are receiving many reports of the
‘reception in the South of England of a well-
known commereial European transmitter on
a short wavelengtl, but although the wave-
length corresponds approximately to a
harmonic of that station it is contrary to
regulations to permit the strength of
radiationt on that harmonic which is
obviously being used. The only inference
is that they are not using good harmonic
suppression or that some pecular effect is
coming into play which is as vet untraced.
Many similar experiences are reported from
time to time, and each listener must there-
fore be preparcd to devote a little time to
tracing out the details in his particular
case.

Chassis Materials

We are still receiving inquiries regarding
the choice of materials for chassis, and can
again state that for normal purposes it is
not a matter of great importance. Remem-
ber that copper has the best efficiency but
is highest in cost, whilst metal surfaced
wood is easier to work and is quite reason-
able from the point of view of cost. In a
normal broadcast receiver earth return
points may be made to various parts of the
chassis, but in a short-wave or ultra-
short-wave receiver it may be found
preferable to run a thick bare wire along the
chassis and to take earth leads to that wire.
This is especially the case when the chassis
is made from steel or some other material,
as the high-frequency resistance of such
material may be quite high. It will be
found in many receivers, cspecially where
H.F. stages are used, that common earth
leads can cause just as much trouble as
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Circuit employing band-pass aerial tuning, L

and with a transfer aerial tappinz.
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common H.F. leads, and we have received
details of an advanced case in which a
scparate earth lead to each stage was used
as the only cure for instability.

Service Test Gear

A difficult problem to answer is *“ What
is the simplest apparatus I can use for
general test purposes?’” The answer
is a milliammeter; but this alone is
obviously not all-sufficient. A keen
experimenter could make use of such an
instrument in order to ascertain practically
every available detail in a set—merely
by using it in its normal duty as a eurrent
measurcr.

We have already explained how it may
be adapted so that it may be used to read
voltage or resistance values, and although
such a meter could be included in a cabinet
with all the necessary extra parts to
enable it instantly to be switched into any
circuit to read any desired value, it is some-
times preferable to have all the equipment
separated and included in small containers.
The only disadvantage of this scheme is
that a little delay will be experienced
when the instrument is required for use, in
selecting thc appropriate container and
making the various connections.

Clkb Rceports should not excced 200 words in lenglh

and should be reccived First Post cach Monday
morning for publication in the following 1wcek’s issue.

THE SOUTHEND AND DISTRICT RADIO AND
SCIENTIFIC SOCIETY
THE most successful 1.7 me. field day of the above
society was held on Sunday, May 15th; 61
members and friends attended, including 13 members
of the liford and District Radio Soclety, The start
wag at Battlesbridge, and the transmitter was eventu-
ally located two miles south of Brentwood, and eleven
miles from thestart. It was found hidden‘in an innocent
tooking hike tent up a little-used lane. Mr. G. t'. Peck
was not to be denied, and was the first toarrive, having
taken 1 hour 40 minutes, and covered about 20 miles.
After a long interval Mr. E. B. Greenwood arrived to
claim second place. Tea had been arranged for all,
and this terminated a most enjoyable meeting. The
next 1.7 me. field day is to be held on June 26th,
and any person interested should communicate with
the hon. secretary, J. M. S. Watson, 23, Eastwood
Boulevard, Westcliff-on-Sea.

SLOUGH AND DISTRICT SHORT-WAVE CLUB

IT is very gratifying to note that since the Inauguration
of our campaign, Lhe attendance at meetings has

risen by over 80 per cent. However, the membership

has not increased so much as we should have liked,

and members are therefore asked to notify the secretary

of anyone who might be interested.

At the meeting held on May 10th, the chief item
was the discussion-on the proposed amalgamation with
a radio elub at the Social Centre. Mr. Logan, of the
Centre Magazine Committee, kindly attended the
meeting and cleared up various doubtful points. It
was decided to postpone the decision on this matter
until it could be more fully gone into.

The meeting also included another lecture by Mr,
Sly, and a junk sale. The morse practice, which for
the first time was split into two sections, went off
particularly well. A surprise item was an * auto-
key ” by 2DAJ, which came in for some cutting
remarks about bad spacing!

Hon, secretary, J. H. White, 20, Chalvey Road
East, Slough, Bucks.

ROBERT BLAIR RADIO SOCIETY
AS the weather improves we hope to arrange some
“fleld days,”” and get out into the open air.
Each Wednesday of the week a talk is given by the
*“Technical Adviser,” on varlous subjects of interest
to the beginner in the study of the theory of wireless,
and an advanced group are still busy polishing up
their morse practice.

Thursday evenings are given up for practical work,
such as servieing members’ or their friends’ sets, and
members also construct their own sets on that evening.
A hearty welcome is extended to anyone to visit the
society, any Wednesday or Thursday evening, from
8 p.m. to 10 p.m. Hon. secretary, A. R. Richardson,
24, Mercers Road, London, N.19.
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The ditor does not necessarily agree with the opinions expressed by his correspondenfs.
All letters must be accompanied by the name and address of the sender (not necessarily
for publication).

Station VR6AY

IR,—It may interest other rcaders to
know that I have just, received a
QSL card from VR6AY. I heard this
station on March 7th, the day after the
station began its transmissions, and de-
spatched the report the samec day. The
top of the card 1s occupied with a photo-
graph of the equipment, including a
wind-driven generator, and a Sargent com-
munications receiver, while at the bottom
is a map of the Pacific Ocean with a small
inget map of Pitcairn Island. A point of
interest is that the Y > of the call-sign
has been filled in with red ink instead of
being printed, owing to the official call-sign
‘not being known until after the station had
commenced its transmissions. On the back
of the card is a short description of the
founding of the island and its topography.
A New Zealand stamp has been used, and
has been postmarked ¢ Pitcairn Island,
N.Z. Agency.” No mention is made of the
power.—M. Evans (Blandford, Dorset).

IR,—I dare say that the following bit
of news will interest somc of your
readers.

Pitcairn Island has supplied me with a
verification card for my report sent in April
last. Natuorally, I was rather surprised,
and not a little pleased, to receive a card so
soon, and I should be glad to hear from
anyone who has also received a card from
the station in question, which is VR6AY,
operated by Andrew Young.

The QSL card is the usual postcard size
with a photo of the equipment at the top
and a very interesting map of the Sonth
Pacifie, showing the location of Pitcairn
Island in relation to New Zealand, ete. On
the back is a brief résumé of the history of
the island, stating, among other things, that
most of the fruit that is grown on the
island is bartered with passing ships in
exchange for food supplies and other goods
of civilisation.

The station was received on a home-built
three-valve battery receiver, using a W.B,
378 speaker and Brown’s ‘‘ A’ type head-
phones, and using an inverted-L aevial 30ft.
long.—D. C. CHaMBERLAIN (2CHD) (Thorn-
ton Heath).

A.RP. and Amateurs

IR,—If space can bhe found for this
letter it may be the means of pre-
venting patriotic amateurs from
1. Wasting valuable operating time ;
2. Jeopardising themselves as holders
of experimental licences by attempting
to organisc communication services;
and
3. Offering their stations to A.R.P.
authorities who obviously have no
control whatsoever, directly or indirectly,
over radio communication.
Condition No. 14 of the Amatecur licence
can only be interpreted as meaning that the

station will be, as in the last war, closed
down immediately an emergency arises.

The fact that the Postmaster-General
does not contemplate any other step is
borne out by the Home Secretary’s reply
to a scheme, worked out over a year ago,
in which responsible amateurs were to have
co-operated with the police in forming an
emergency radio link for AR.P. com-
munications.

Sir Samuel Hoare states that ‘‘he is
advised on technical grounds that, owing
to tiaffic-carrying capacity and mutual
interference difficulties, the usc of wireless
for A.R.P. communications is not con-
sidered practicable. A.R.P. authorities
are being circularised that the telephone
must be regarded as the-normal means of
communication, and relied upon as far as
possible, with a messenger service as a
stand-by. Volunteers for A.R.P. service
should mention, at the time of enrolling,
any operating qualifications.”-—N. P.
SpooNkR (G2NS) (Boscombe, Bourne-
mouth).

Radiation Interference
IR,—I have been very interested in
this correspondence, and on reading
the letter from Mr. C. Wilson, of Chieveley,
I wrote to him for further detailed particu-
lars which he has kindly given me.

CUT THIS OUT EACH WEEK.

_;"E==
1
¢ —THAT miniature cathode-ray fubes are
available for the construction of test equipment.
—THAT the efficiency of an H.F. choke is
increased if the winding is sectionalised. -
—THAT the high-pote response of certain
L.F. transformers will be improved if a resist-
ance is shunted across the secondary.
—-THAT by enclosing a receiver in a metal’
box (earthed) direct pick-up on thé wiring will
be avoided and selectivity thus improved.
—THAT the same colour code is employed for
fixed condensers as is used for fixed resistances.
—THAT the unit for colour-coded condensers
is the micro-microfarad,

The Editor will be pleased to consider articles of &
practical nature sustable for publication in PRACTICAL
AND AMATEUR WIRELESS. Such articles should be
1oritten on one kide of the paper only, and ghould contain
the name and address of the sender. Whilst the Editor
does not hold himself responsible for manuscripts, every
effort will be made to return them if a stamped and
addressed envelope is enclosed. All correspondence
intended for the Editor should be addressed : The Editor,
PRACTICAL AND AMATEUR WIRELESS, George Newnes,
Ltd., Tower House, Southumpton Street, Strand, W.C.2.
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I have not re-read the whole of the

- correspondence, but if my memory serves

me rightly, one correspondent reported
that the audio-frequency output from the
relay system was re-radiated to his re-
ceiver, and that it was tuned out by him
with coils which were tuned to radio fre-
quency.

Mr. Wilson reports that the interference
in his case, and which was identical with
that experienced by J. W., of Wigan, was
that on withdrawing the coil from his
Short-wave 'Two, he received both the
National and Regional programmes. He
states also that no broadcast sets were in
use at the time, and that the next nearest
set is at his neighbours, who reside approxi-
mately a quarter of a mile away. He further
states that when he added a capacity in
series with the aerial, consisting of a small
piec: of flex, the interference was eliminated
—but wiaca the ‘ series condenser” is
shorted out, the interference immediately
returns. It will be noted that when the
coil was withdrawn from the short-wave
set the aerial was still connected to the grid
of the valve, and had a’path to earth via
the electrodes of the valve, and the con-
ducting path through the valve formed by
the electron stream. I understand also
that J. W., of Wigan, cured his inter-
ference by replacing a faulty series aerial
condenser with a good one—thercfore,
by adding a capacity in series with the
aerial as Mr. Wilson did.

Please excuse me for bringing the new
theory of detection and loudspeaker re-
produetion into this discussion, but it
helps to offer an explanation. With regard
to the radiation interference from the
relay system which was tuned out at radio
{requeney—this is explained by the fact
that it has been proved in the new theory
experiments that the loudspeaker output
from any wireless set can be tuned out
and rendered inaudible at radio frequency.
The output consists of a composite radio-
frequency wave which is literally a
““carrier ’ wave for the audio-frequency
modulations to which the loudspeaker
responds. '

With regard to the interference which
cannot be from the relay system—it will
be remembered that a powerful signal will
““ break through  into a circuit with which
it is not in resonance, by reason of its
strength, and the powerful signals causing
the interference in this case have ‘¢ broken
through »’ the resonance of the aerial and
earth system. I noticed in the article on
Outdoor Radio that a resistance of 1
megohm can be placed in series with the
medium-wave winding to load it to tune
to the long wavelengths. It is quite
possible that the faulty series aerial con-
denser developed a high resistance and
loaded the aerial circuit, and allowed power-
ful signals to ‘ break through.” Weak
signals are naturally selective.

From information supplied by Mr.
Wilson it seems certain that the detection
of the interfering signals took place in his
aerial-valve-earth system. To explain
how the signals were detected would require
more investigation—but it will be remem-
bered (in the new theory) that any device
which allows more current to flow in one
direction than in the other will act as a
detector of wireless signals, so that the
amplitude of the positive half-cycles
becomes greater than the negative.

If any reader has a better explanation,
plcase let us have it.—D’Arcy Forp
(Exeter).
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1937 Crystal Receiver ..
STRAVGHT SETS.
One-valve : Blueprints, 1s. cach.
All-wave Unipen (Pentode)
Beginner's One-valver .. ol
Two-valve : Blueprints, 1s. each.
Four-range Super Mag T\\o(D Pen)
The Signet Two (D & LF)
Three-valve : Blueprints, 1s. each.
The Long—nnge Express Three
SG, D, Pen)
Selectone Battery “Three (D 2 LF
‘frans)) ..

Sixty Shilling Threo (D, 2 LF
(RC & Trans)) .
Leader Three (SG, D, Pow) "
Sumwit. Three (HF Pen, D, Pen)

All Pentode Three (HF Pen,
(Pen), Pen)
Hall-Mark Three (SG D Pow ) 1
Hall-Mark Cadet (D, LF, Pen(R(‘)) 1
F. J. Camm'’s Silver Souv enir (HF
Pen, D (Pen), Pen) (\ll-“ave
Three! 13.4.35

Genet lLidgct (D, 2'LF (Tr'ms)) June'35
Cameo Midget Three (D, 2
(Trans)) .. 8.5.33
1936 Sonotone Three-Four (llF 1
Yen, HF Pen, Westector, Pen)
Batfery All- Wave Three (b, 2 L]!'

(RCY
The Monitor (HF Pen, D, Pen) o6
The ‘Tutor Three (HF Pen, D, Pen)
The Centaur Three (SG, D, P) ..
The Gladiator All-Wave Three
(HF Pen, D (Pen), Pen)
F. J. Camm’s Record All-Wave
Three (HF Pen, D, Pen)
The ** Colt ** All-Wave TFhree (D
2 LF (RC & Trans)) . X
The * Rapide ™ &trmqht 3 ( b
2 LF (RC & Trans)) . 5
F. J. Camm's Oracle Ail- Wave
Three (H¥, Det, Pen)..
1938 ‘* Triband ** All- \\’m’c 'llu'ee
(HF Pen, D, Pen)
F. J. Camm’'s * q~pube" Threo
(HF Pen, D, Tet) 5o
Four-valve : Blue armts, 1s. eaeh
Sonotone Four (8 F, P)..
Fury Four (SG2,
Beta Universal Fout (SG D L].-
ClL B)
Nucleon Clnee B "Four (SG D
(8G), LY,
Fury Four Su r( G, SG D Pen)
Battery Hall- Mark 4 (HF Peun,
D, Push-Pull) .. =% e
F.J. Camm’s ** Limit " All-Wave
Four (HF Pen, D, LI, P)
All-Wave “ Corona ” 4 (H[‘ Pen,
D, LF, Pow)
“ Acmo ” All- W'\ve 4 (HF Pen, D
(Pen), LF, Cl. B) oq oF
Mains Operated.
Two-valve : Blueprints, 1s. each.
A.C. Twin (D (Pen), Pen) 6o
AC-D.C. Two (SG, Pomy o8
Selectone
' (D, Pow)
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Donble-Diode-Trlode Three (HF
Pen, DDT, Pen) . b
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A.C. Lender (HF Pen, D, Pow) ..
D.C. Premier (HF Pen, D Pen) .
Ublgue (HF Pen, D, (Pen). Pen)
Armndn Malns Three (HF Yen, D,

en)

T J . Camm’s A.C. ‘Al-Wave Sllver
Souvenic Three (HF Pen, D,
Pen) 0n . .. .o

“ Al-Wave " A.C. Three (D, 2
LF (RC)) S od o
A.C. 1536 Sonotone (B’F Pen, HF
Pen, Westector, Pen) ..

Mains Record All-Wave 3 (HF
Pen, D, Pen)

All-World' Ace (HI' Pen, D Pen)

Four-valve : Blueprints, Is each.

A.C. Fury Four (8G, SG , Pen)

AC Fury ¥our Super(SG SG D,

cn)
A.C. Aall-Mark (HF Pon, D. 3

9.1.37

10.2.38
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25.8.37
22.1.38
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0.1.34
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.C. Radiogram Two

Push-Pull) 5o o8 .. 24737
Universal Hall-Mark (HF Pen, D,
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A.C. All-Wave Corona Four .. 61137
SUPERHETS.

Battery Sets : Blueprints, 13. each.
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F J Camm's 2-valve Superhet .. 13.7.35
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PW19

PW23

PwW3s
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Simple 8.W. One-valver .. .o

Two-valve : Blueprint, 1s.
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Three-valve : Blueprint, 1s. each.
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PORTABLES.

Three-valve: Blueprmts, 1s. eath.
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Portable (HF Pen, D, Pen)

Parvo Flywelght Mldget I’ort-
able (8G, D, Pen)

Four-valve : Blueprmh 1s. each.

Featherweight Portable Four (8G,

D, LF, CL L
”Imp" Portable 4 (D, LF LF

Pen)
MISGELLAN EOUS.
8.W. Converter-Adapter (1 valve)

Three

0.4.28
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29.8.36

19.6.37

15.5.37
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1934 Crystal Set .. oo
150-mile Crymﬂ Set
STRAIGHT SETQ Batlery
One-valve : Blueprints, 12, each.
B.B.C. Special One-valver 3
Twenty-station Loudspcnl\u
One-valver sclass B) ..
Two-valve : Blueprints, 1s. each.
Melody Ranger Two (D, Trans) ..
Full-volume Two (SG det Pen)
B.B.C. National Two with Lucerne
Coil (D, Trans) .. %o %
Big-power Melody Two  with
Lucerne Col} (8G, Trans) od
Luecerne Minor (D, Pen) .. 0q
A Modern Two-valver
Three-valve : Blueprints, 1s. cach.
Class B Three (D, 'Prans, Class B)
New Britain's Favourite Three
(D, Traas, Class B)
Home-buitt’ Coil Three (SG D

Trans)
Fan and Family Three (D Tmns,
Class B) . o8
£5 58, 8.6.3 (8G, D Tmns) 68
1934 Ether bearcher Basehoard
Model (SG, D, Pen) to e
1934 Ether Searcher; Chnss!s
Model (8G, D, Pen) &
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** Wireless League " Three (H
Pen, D, Pen)
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Pen)
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(SQ, D, Pen
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Iron-core Band- pnss Three (8@,

D, QP21
1935 £6 8s. Battery Three (SG, D,
Pen) e 2 oo
PTP Three {Pen, D, Pen).. o
Certainty Three G D, Pen) 06
Minitube Three (3G, D Trans) .
AllP\\ :)nve Wianing Threc (8G,
en

Four-valve : Blueprm(s, Is 6d. each.
656s. Four (SG D, RC, Trans)

with

D,

12,12.36

AW427
AW444
AW450

Operated.

16.7.33

25.11.88
212,33

—

190.5.34

—

3.11.34

June's3
Ot "33

.. Mar.’34

L JuTe '35
. Oct.'85
«« Dec. '35«

“A.W.” Ideal Four (2 8G, D, Pon) 16 9.33

2HF Four (2 8G, D, Pen

Crusader’s A.V. C 4 (2HF D, QP21) 18 8.33

(Pentode and Class B Ontputs for
above : Blueprints 6d. each)
Self-contained Four (SG, D, LF,
Class B) .
Lucerne Stranght, “Four (SG D
rans,

.. 25.8.35
Aug.’33

£5 bs, Bauery Four (HI‘ D 2LF) Feb '35

‘The H.K. Four (8G, SG, D, Pen)
The Auto Straight Four (HF Pen,
HF Pen, DDT, Pen) ..
Five-valve : Bluepm\(s 1s. Gd each,
nuvfcr-quahty Five (2HF, D, RC,

Class B Quadmdync (286G, D, LF,
Class B) . b .o

Mar. '35
Apr.'33

May’'83
+« Dec.

. '33

AW387
AW449D

AW388
AW392

AW3T7A
AW338A
AW426
WM402
AW3SS6
AW304
AW404

AW410
AW412

AW4l?

AW419
AW422

AW423
AW424
AW435

AW437
AW448

AW451
WM271
WHM318
WMa27
WM337

WM351
WM354
WM362
WM371
W3S9
WM 393
WM306
W00
AW370
AW402
AW421
AWAL5

AWH45A
WM33L

WM320
W34

These Blueprints are drawn full size.
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New Class B Flve (2 8G, D, LF,

Class B) .. - o .. Nov. "33  WM340
Mains Operated.
Two-valve : Blueprints, 1s. each.
Consoelectric Two (D, Pen) A.C. - AW403
Economy A.C. Two (D, Trans) A.C. — WM2S6
Unicorn A.C.-D.C. Two (D, Pen).. — WM394
Three-valve : Blueprints, 1s. eaeh
Home-Lover’s New All-electric
Three (3G, D, Trans) A.C. .. — AW383
8.G. Three (3G, D Pen) A.C. - AW390
A.C. Triodyne (SG, D, Pen), AC. 10833 AW309
A.C. Pentaquestcr (HF Per, D,
Pen) 23.6.34  AWd439
Mnntovanl A.C. Three (HF Pen,
en) . — WM374
£15 155. 1036 A.C. Radlogmm
(HF, D, Pen) .. .Jan. '36 W40t
Four-valve : Blueprints, 1s. 6d. each.
All-Metal Four (28G, D, Pen) .. July'33 WM326
Harrls' J ubllee ]L\dio«mm (B F
Pen, D, LF, P) . MUay '35  WM3B6
"SUPERHETS.
Battery Sets : Blueprints, 1s. 6d. each.
Modern Super Senior 2 e — WM375
Varsity Four g v .o Oct. '35 WM395
The Request All-W: aver .. . June'3c  WM407
1935 Super Five Battery (Superhet) — WHM379
Mains Sets : Bluenrints, 1s. 6d. each.
1934 A.C. Century Super A.C. . AW425
Heptode Super Three A.C. s Ma_/ ‘31 WM359
 W.M.” Radiogram Super A.C.. WM366
1935 A.C. Stenod: Apl. ’Sa WH385
PORTABLES
Four-vaive : Blueprints, 1s. 6d, each.
Midget Class B Portable (8G, D
LF, Class B) 20.5.33 AW389
Hohday Portable’ (SG D LF -
Class B) . AW303
Family Portable. (HF D RC
Trans) . 22.0.3¢ AW447?
Two H.F. Portable (2 SG D
QP21) o June '34 WM363
Tyers Portnble (86, D, 2 Trans) WM367

ORT-WAVE SETS—BaNery Operated
One-valve : Blueprints, 1s, each.

8.W. One-valve converter (Price 6d.) — AW329
S.W. One-valve for America o 23137 AW429
Rome Short-Waver . — AW452
Two-valve : Bluoprints, 1s. each.
Ultra-short Battery Two (SG det.,
en) 5o A, .. .. Feb.'36 WM402

Home-made Coll Two (D, Pen) .. ~— AW440
Three-valve : Blueprints, 1s. each.
World-ranger Short-wave 3 (D,

RC, Trans) — AW355
Experimenter’s 5-metre Set (D

Trans, Super-re n 30.6.34 AW438

gen)
Iklgenmenter s Short-waver (SG

Yen) . Jan. 19, '35 AW463

The Camcr Short- wavcr(SG D P) July ‘35 WM390
Four-valve : Blueprints, 1s. 6d. cach,
A.W. Short-wave \\ orld Beater
(HF Pen, D, RC, Trans) - AW430
Empire Short-Waver (SG D, RC
ns) WHM313
Standnrd Four-valver Short-waver
, D, . oo Mar.’85  WM383
Superhet : Bluepnn! 1s.64d. -
S8implified 8hort-waver Super Nov.'35  WM397
Mains Operaled
Two-valve : Blueprints, 1s, each.
T\\o va|ve Mains Short-waver (D,
‘A — AW453
£ W \I = Band spread Short-waver
(D. Pen) A.C.-D.C. . - WM368
** W.M.” Long-wave Converter .. — ‘WM380
Three-valve : Blueprint, 1s.
Emigrator (QG D, Pen) AC. ,. = WAI352
Four-valve : Blueprm( 1s. 6d.
Standard Four-valve A.C. Short-
waver (8@, D, RC, Trans .. Aug. '35  WM301
ISCEI.I. NEOUS.
Eanthusiast’s Power Amplifier (1/8) June '35  WM387
Listeners” 5-watt A.C, Amplifier
(1/6) 3 0B - e — WM392
Radio Unit (2v) for WM392 «. Nov. '35 WM398
Harrise Electrogram (battery am-
plifier) (1/-) « Dec. ’85 WM399
De-Lu‘e Concert” A.C. Electro-
ar. "36  WM40¢
I\ew Style Short-Wave Adapber
.. June'3s  WM38:
Tr.ckle Chamer (sd) .odJan. 5’35 AW46¢
Short-wave Adapter (ll- 90 R AW45¢
Superhet Converter (1/-) . - AW457
B.L.D.L.C. Short-wave Converter
(1/-) . . May'36  WM405
Wilson Tone Master (1/-).. .. June’86  WN408
The W.M. A.C. Short-Wave Con- .
verter (1/-) 0o 5o o ~— WM403
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cannot easily be transformed to a higher

_,,"' #  voltage, it has first to be changed into

Mixer Circuit

I wish to'use with my amplifier a pick-up
and a mike which needs an input trans-
former. I wish to fit volume controls
to both mike and transformer in such a
way that I ean mix the outputs, and should
be glad if you would tell me the best way
of doing this. Should the mike control
be across the mike or across the trans-
former secondary ? ’—H. W. S. (Stoke
Newington).

VOLUME control suitable for the

pick-up must be obtained, and a
control for the secondary of the mike
transformer. Probably 250,000 or 500,000
ohms will be found suitable. The two
controls must be joined in parallel with
pick-up and with transformer secondary,
and the end of the pick-up control should
be connected to the arm of the mike
control. The lower end of the Iatter
should be joined to the earth line (or
bias), whilst the arm of the remaining
control should be joined to grid, that is,
the remaining input terminal. This will
enable both components to be controlled
and mixed in any desired degree.

The Vitesse

] have now completed the Vitesse
receiver but there is lack of volume and a
‘whistle on most stations. I have tried
repeatedly to trim the LF. transformers, but
do not seem to arrive at a correet setting.
Can you suggest what might be wrong
with the set—it is wired exactly to specifica-
tion and all specified parts are used ? *—
M. C. (Dublin).

RE would appear to be some
instability which is preventing the
transformers from being correctly aligned
and which results in loss of signal strength.
There are two schemes which we have
found effective in such cases and they are
as follows: . Firstly, remove the second
1.F. transformer and disconnect the leads
joined to the tags underneath the base.
Drill four holes in the chassis and take these
leads straight down, thus avoiding the
risk of instability due to the close proximity
of the terminals on the two transformers.
The other scheme is merely to screen
the diode lead which runs from the valve
to the coil unit. * Either of these schemes
alone may prove effective, although in
stubborn cases it may be necessary to adopt
both of them.

Car Radio

1 am eontemplating building a small
radio set for use in my car and should
be very much obliged if you would tell
me how the current from a six-volt car
battery is stepped up high enough to run

the radlo ; also where would you advise
me to get the components ? ’—T. M.
(N.T).

HE current is not stepped up—only
the voltage is changed. To operate

a radio receiver you need a high voltage
and small current, and thus, as the car
‘battery delivers a D.C. supply which

an alternating current (A.C.) supply. The
most satisfactory way of éffecting this is
to make use of a component known as a
vibratory rectifier which first changes the
supply to A.C. and then, after passing it
through a transformer to obtain the
necessary high voltage it rectifies it so that
it is again D.C. Components for this
purpose are obtainable from Messrs.
Bulgin. The rcceiver circuit will depend
upon your own particular preferences, but
a good superhet with efficient A.V.C. is
desirable.

“ Parvo ” Midget Coil

1 have the special B.T.S. coil taken
from the Midget Parvo receiver and I
should like to use it in an ordinary straight-

RULES 1

We wish to draw the reader’s attention fo the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or ou general wireless matters.
Weregret that we cannot, for obvious reasons-—

(1) Supply circuit diagrams of complete
multi-valve recefvers.

(2) Suggest alterations or modifications of
receivers described in our contem-
poraries.

(3) Suggest alterations or modifications to
commerclal receivers.

(4) Answer queries over the telephone.

(5) Grant interviews to querists.

A stamped addressed envelope must be
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enclosed for the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not™be enclosed
with queries as they are dealt with by a
separate department.

Send your dneries to the Editor, PRACTICAL AND
AMATEUR WIRELESS, George Newnes, Ltd., Tower
House, Southampton Street, Sirand, Londom, W.C.2.

The Coupon must be enclosed with every query. l
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three receiver, ‘Is it suitable? If so,
what is the key to the coloured leads ? »’—
T. K. J. (St. Annes-on-the-Sea).

E coil is a standard H.F. transformer

with reaction and may, therefore, be
used in a simple detector-2 L.F. circuit.
The primary winding has one red lead,
which is the low-potential (or earthy) end,
and the serial end is the top of the coil.
The secondary winding is between the
white lead and the fixing bracket, the latter
being, of course, earth. The two-point
on-off switch for wave-changing should

THE WIRELESS
CONSTRUCTOR’S

ENCYCLOPEDIA

By F. J. CAMM

(Editor of ‘‘Practical
and Amateur Wireless”')

i  6th Edition
i B/

E 5 = Net
Wireless Construction, Terms,

and Definitions explained andil-
lustratedin concise.clearlanguage

From all Booksellers, or by post §/6 from George
Newnes, Ltd., Tower House, Sout}mmpmn Street,
Slraud London, W.C.2

be joined between earth and the yellow
lead. " The reaction winding is between the
blie and green leads, the blue being joined
to the anode and the green to earth through
the reaction condenser,

Interference Suppressor
*I believe there is a suppressor made
for use in the mains leads to a vacuum
cleaner or similar apparatus. Could you
tell me how this type of suppressor is con-
structed, where I can buy one, or the parts
needed to make one at home? ”—G. T.
(Hendon, N.W.9).
HE component in gquestion is manu-
factured by Messrs. Belling and Lee.
There are two types, one for use with

" two-pin mains plugs and one for the three-

wire system. The circuit employed con-
sists of fixed condensers between each
mains lead and earth and a high-inductance
choke in series with one mains lead. In
the component referred to the choke has an
inductance of 2,000 ,H and the condensers-
are .01 and .1 mfd

Smooth Reaction

““1 am in difficulty regarding the reaction
circuit in my shortrwave circuit. I have
tried differential and ordinary condensers,
have tried an S.G.' valve with reaction
controlled by the screem-grid voltage
through a potentiometer, but cannot obtain
a nice smooth build up. Can you suggest
the best way of overcoming this difficulty
with a standard. 6-pin short-wave coil ? *’—
T. F. (Chelmsford).
II\ view of the ideas you have already

tried it-is possible that your circuit
is badly designed or defective in some way.
The only scheme not mentioned by you
is one which has been found to give quite
good results in certain receivers and
consists of the inclusion of a variable
resistance - in  series with the reaction
circuit. The anode is joined to a choke
in the usual way and to the anode one end
of a variable resistance (value about
2,500 ohms) is joined: The arm of the
rcsistance is then joined to the reaction
winding which is earthed through a re-
action condenser in the usual way. By
adjusting both condenser and resistance
it is often possible to obtain a very smooth
effect over the entire range, and the resist-
ance gives better control than the con-
denser.

Visual Tuning Indication

““I believe you published some time
ago a seheme for using an ordinary flash-
lamp bulb as a visual tuning indicator. I
cannot frace the article, and wonder if
you can refresh my memory concerning
the scheme.””—S. R. S. (Bridgend).

HERE are two schemes indicated, one

of which has the bulb joined in the

gpeaker circuit, and the other in which the
bulb is included in the heater circuit of a
controlled valve. The former scheme is
difficult to adjust, and the latter has the
disadvantage that two chokes on a common
former are required. It gives the better
results, however, and the Jamp is wired in
series with one choke winding which is in
turn in one of the heater leads to the
controlled valve. The other choke winding
is in series with the LT. transformer
primary (on the H.T. side). In the no-
signal condition the lamp glows at maxi-
mum brilliancy and the signal decreases
the glow. The correet tuning point is
indicated when the lamp is partially or
entire]y extinguished.

—
i The coupon on page iii of Cover must i
I be attached to every query.

iﬂ-(
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BATTERY SET BUILDERS. For B.B.C. or R/W. Rmh'er, aml
Amplifiers. New Table Cabincts, palished cak 13§ tn. x 7 in. x
6} in., oval front, crackle black pasnel fitted geared .0005-mfd.,
sunk <1ml J-way coil switch and a single plate veryier condcnser.
andl 10 terminal 8trip, new stock, 15/,
SLOPE FRONT TEAK CABINETS. New, make {ine instrument
panel, 10 in. x 7 in. x A1 In., 3/- each.

S.W. COMPONENTS.S-Colls 1/9. Vormers 1/-. Chokes 9i.
Ceramic Valveholders 1/-. Crossfeeder aerinl blocke 6d. Beebive
losulators 6d, Glass insulators 6d. Frequentitc 6 . rods 8d.
8creened flex 4d. yd. Twin 6d. yd.

NEW PANELS. Polished aluminium, 18 and 16 gange, bright or
enamelled, 12 in. x 12 in., 3/-. 18 in. x 18 In, 5/3. . Ebonlte
3 in. panels 24 in. X 24 In. jor 5/6.

WIRE WOUND POWER RESISTANCES 5 walt 8,000 ohma,
30 m.a., 10d. 5 watt Potential Dividers, Q"pped 050,000 ohuns, 1/6.
Maina Trnunlom\er-. 3/8. 1-mfd. Coudznseru
COILS. 8,W Coils, plogein, 1/8 ea. L.W.-
various, 9d. Cossor 3- and 4-pin coils, 1i-. lntorrerom’e cntting
MH.F. Twin (Chokes, [2/-. Spark Trausmitter shortwave sets for
yuodel boat remote control, 18'6.

CONDENSERS. Variable lo\v\'lnls F type, 0007, 1/9. I.B. .0003,
2/, Reactlon varia., 13. Pye, 0003 with 8.M. dial, 5/=, 2-gang
varia., ali nlumimum. 3/ only, Fixed Condensers, 2 mid. 250 v.,
& for /-, 3/- doz. 4.000 v. § mid., 6/-,'ete.

H.T. TRANSFORMERS, 200-240-v. to 10.000-v. 24 m.a. . 34/-
5,000 volta20in.a., 19/6 ; 2,500-v. 15 nua., 17/8.

H.M.V. Msains Transformers 100/250 v. to 700 Q.T7. 60 m.a. 4 v.,
1a.4v.22, 1008, 230 v.to 100 v. T amp. 12/6. 20 Hy. Chokes,
60 m.a., 4/-. § amp. Chokes, 10/~. H.F. Chokes, 2/-. Slide
Lanterns, on Stand, with 25G-watt focus bulb, 25/-. Arc lamps, 25, -,

SOUND RECORDING
Electric FEIGH set, ball bearing
centre  gear box and geared
traverse. 8ot with Tracking
QGear,  Pickeup and  Tone-nrm
fitted diarmond, 87/6. Tracker
gear odly, 21/8. Diamond Cutter
Needies fit all pick-ups, 7/6 ;
Biauk Dlscs 4/« dozen. Complcte
XNo. 2, 10/8 ; Jusior Type, 5/8 each,

pnu‘ I/-. * Reactlon.

Acoustic Sets de Luxe, 18- ;
complete.
MICROPHONES.—Lesdix Microphones re-

produce yonr voice amplified. SOLO
BUTTON MICROPHONES, 1-. A new
Practiosl Solo Microphone for broad-
casting at home, with solid hakelite body,
front, metal gnlls No. 11. New desizn
tively flnished, 5:6. No, 11A. Bpecial.
in solid bruas body, unequalled at the
prive, 7/6.

No. “ NW "»11 Table Mike.—A splendid
wmicrophone for speech and music. The
bakelite ease, 2 in, mike and transformec
bronze pedeshl, switch and plug sockets, unrivalled for quality
«n@d pricé, 150-.

METER MOVEMENTS fjewelled mov. coil. for testers, 5/,
CRYSTAL SETS.—Cost flothing to run. 7/8 complete.

PARCELS of oddments, 10 M, 7/« : 7 lbs, 5/

Orer 1,000 other Bargains {n our enlaryed Iltusirated Y938 List ' N+

ELECTRADIX RADIOS

218, Upper Thames Street, London, E.C.4
= Telephone : Central 46” = =

“When she's listening-in®
remarked Wrightham,
“The wife hates to miss
any tem.

So I'in fixing the set

With some FLUXITE.
You be:

She can then listen
infinitum.’

‘ad

See that FLUXITE is always by you—in the
house—garage—workshop—wherever speedy
soldering ia needed. Used for 30 years in
government works and by leading ongmeen
and manufacturers. Of Ironmongers—in tins,
4d., 8d., 1/4 and 2/8,
Ask to see the FLUXITE SMALL-SPACE
SOLDERING SET--compact but _substantial
—complete with full instructions, 7/6.
Write for Free Book on the art of * soft
soldering and ask for Leaflet om ASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE.
TO CYCLISTS! Your wheels will NOT
heep round and true, unless the spokes are tied
with fine wire al the crossings L-

DERED Thi akes much stronger
Its  smplewith. FLUXITE—but
TPORTANT.

is always ready to put
Fluxite on the solder~
ing job instantly. A
little pressure places
the right quantity on
the right spot and one
charging lasts for ages.
Price 1/6.

ALL MECHANICSVWLLHAVE -"-1 t_= G5

FLUXITE

IT SIMPLIFIES AZLL SOLDERING

FLUXITE LTD. (Dept. W.P.) DRAGON WORKS,
BERMONDSEY STREFET, 8.E.1.

L
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PREMIER

SUPPLY STORES

POSTORDERS| |CALLERS—

can now obtain their

“JubileeWorks " IJr;quirewents at
(13 'l k "'
167, Lower POl eI e
165 & 165
Clapton Rd., FleetStreet £.C.4

Central 2833, and
50, High Street,
Clapham, S.Ww.4.

Macaulay 2381.

London, E.5.
Ambherst 4723,

Premier 90 Page Giant lllustrated
Catalogue, Handbook, and Valve
Manual. Now Ready, Price 6d.

SPECIAL STOCKTAKING OFFERS. There are only
a few of each item, and they will be speedily sold out,
80 get your bargain now !

MAGNAVOX 63" Moving Coil Speakers—2,500, 6,500
and 10,000 ohm flelds—with transformers—3/11
each. )

MAGNAVOX 8" .Moving Coil Speakers—2,500 and
6,500 olnn flelds with transformers—4/11 each.
MAGNAVOX 7”7 P.M., with transformer, 8/11.
B.T.H. 10" M/Coil Speakers. 1,600 ohms fleld.
trans,, 9/11. :
B.T.H. 8" 7,500 ohm fleld, no transformer, 2/11 each.
110 K.C. I.¥. Transformers, 1/3.

LISSER Tower Packs in aluminium cases, 150v.,
2h m.a., with 6.3v, L.T., 100-260v, mains, 10/8, with
Rectifier.

METAL RECTIFIERS, 250v., 60 m.a. output, 4/6 each.
Telsen Slow Motion Drives, 9d. each, Telsen Twin
H.F. Chokes, 6d. each. Telsen Variahle Condcusers,
{0001 or .00075 bakelite, Dielectrie, 6d. each.

Phillips Wet Electrolytics 4mf. or 8mf., 320v. working
for universal sets, 10d. each.

T.C.C. 15mf, 100v., Dry Electrolyvtics, 4d.
Cossor l+lmf Condensers 3d. each.
2-Gang .00016 all brass short-wave steatite based
Condensers, 2/11 each.

Potentiometers, 1/- each. 10,000, 20,000, 250,000,
500, 000, 1 meg., 2 meg., with switch, 1/3 each, 10000
20,000, 10000 .»00,000

MAINS TRANSFORMERS. Primary 200-250 v.
Secondaries, 350-0-350v., 80 m.a., 4v., 2a., 4v., 5a.,
4/6, Prnmarv 230v.-250v. onlv Secondary 2u0-0‘> Ov.,
GO m.a,, 4v., 2a,, 13v,, 1a,, 3/6

3-Gang Gondcnscr 0005 shlelded with tritnmers and
slow-motion dial, 3/11.

SPECIAL OFFER ROLA SPEAKERS. &° P.M’s,
15/-; 10" P.M.’s, 19/11 ; G.12 12° High Fidelity P.M.,
79/6; G.12, Mains Energlsed 57/6.

AMERICAN TYPE VALVES., All the following types
at 2 for 3/-. 45, 46, 6C6, 71A, 246, 58, 57, 33, 4.,
41, 127.3, 506, 53,.85, GAT, 59, 12-\ zn 2R7, 55,
"(50) 78, 2A7, 77, 24, 2(81), 35/.,1 2(10).

BATTERY VALVES, 2 voits, H.F,, L.F., 2/3 Power,
Super-Power, 2/9. Var-mu- 8.G., 4- or 5- pm Pentodes,

No

each.

H.F. Pens., V-mu-H.F. Pens, 5/- Class B, 5/-. Freq.

Changers, 1/6

EUROPA MAINS VALVES. 4v., A.C. Types, A.C. /H L.,
SJH.P., AC.|

A.C/JL, AL./S8.G., AC/VM%G Al
V.H.P,, AC./P, and 1 watt D.H. Pentodes all 4/6
each. .-\CI ens, I.H., 5/6; A.C./[P.X.4, 6/6 Oct.
Freq. Changers, 8/6; Double Diode 'J’node% 7/6;
Triode Hex. Freq. , 8/6; Tri. Grld Pen., 10/6;
31 watt, D.H. Triode, /

UNIVERSAL TYPES. 20v. .1Ba, 8.G., Var-mu, S.G.
Power, H.F, Pen,, Var-mu H.F, Pen, 4/6 each.

13v. 2a. Gen. Purpose Triodes, 5/6; H.F. Pens and
Var-mu. H.F, Pens. Double Diode Trioies, Oct.
Freq. Changers, 7/6 each. Full-Wave and Half-Wave
Rectifiers, 5/9 each.

PREMIER 5 VALVE ALL-WAVE SUPERHET
CHASSIS, 16.5/2100, A.V.C. Over 4 watts output.
200/250 volt A.C. mains. With American Octal

valves and moving coil speaker, £5/19/6.

PREMIER ‘' TROLITUL ** Short-Wave CONDEN-
SERS. Certified superior to Ceyamic. All-brass
Construction, 15 mmid., 1/6, 40 mmid., 1/9, 100
mmid., 2/-, 160 mmfd., 2/3, 250 mmid., 2/6, Doubie
Spaced 15 mmfd., 2/9~ 40 mmid., . 3/6 S.W.H.F.
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Miscellaneous Advertisements

Advertisements are accepted for these
columns at the rate of 3d. per word. Words
in black face andfor capitals are charged
double this rate (minimum charge 3/- per
paragraph). Display lines are charged at
6/~ per line. All advertisements must be
prepaid. All communications should be
addressed to the Advertisement Manager,
“Practical and Amateur Wireless,”
Tower House, Southampton Street, Strand,
London,

RECEIVERS, COMPONENTS AND
ACCESSORIES
Surplus, Clearance or Secondhand, etc.

RADIOMART

THE] SHORT-WAVE SPECIALISTS

We carry large stocks of British and
Amervican Short-wave Apparatus and
Components. Our latest S/W Catalogue
has many new lines illustrated and
fully described. Send 1id. stamp for a
copy; post free.

A SPECIAL BARGAIN

W.B. 8° Permanent Magnet Speakers.
Fxtension Type Standard Type

(‘ri; 'l'runsforfner)7, 6 (with Transformer) 1 2, 6

GB5N| 66-PAGE MANUAL for all 7_10 Poat
short-wave fans 2 Iree

RADIOMART

44, HOLLOWAY HEAD, BIRMINGHAM, 1

ONVERSION UNITS for operating D.C. Receivers
from A.C. Mains, mproved type, 120 watt
output at £2/10/0. Send for our comprehensive list
of speakers, resistances and other components.
ARD, 46, Farringdon Street, London, E.C.4.

Telephone : Holborn 9703.
1938 RADIO at 50 per cent. Discount. Com-
ponents, Speakers, Receivers, ete. }d.
stamp.—COULPHONE, ORMSKIRK.

TL poods previously advertired are standard
lines, still available. Post card for list free.
AUXHALL UTILITIES, 163a, Strand, W.C.2.

Over Denny's the Booksellers. (Temple Bar

9338.)

25 ONLY FOR SALE.—3-valve kits with valves
and diagram, 12/6; 3-valve 8/G kits with

valves and diagram, 20/-. Orders execnted in rotation.

—Uaiversal Radio Co., 221, City Road, London, E.C.i.

VALVES

MERICAN Valves |n Sealed Cartons, all types,
¥, 115/(5 post paid.—Valves, 661/3, Harrow Road,

LOUDSPEAKER REPAIRS

OUDSPEAKER rcpairs, British, American, any

make. 24-honr service, moderate prices.—

Sinclair Speakers, Alma Grove, Copcnhagen Street,
London, N.1.

FEPAIRS In Moving Coil Speakers, Cones and Coils
fitted and Rewound. Fields altered. Prices
Quoted mcludmg Eliminators. Loudspeakers Re-
palred, 4/-; L.F. and 8peech Transformers, 4/- post
frec. Trade invited. Guaranteed. Satisfaction,
Prompt Service, Estimates Free.—I..8. Repair Servwe
5, Balham Grove, London, 8.W.12. Battersea 1321.

MISCELLANEOUS

VERYMAN'S WIRELESS BOOK, hy I, J. Cnmm
38. 6d. net. An invaluable hook of re[m'once,
explaining the operation, upkeep and overhaul of all
types of mroless receiver. 200 illustrations: ¥From

Chokes, 9d. ; screened, 1/6. All-Brass 'S.W. Cond s
with integral siow-motion .00015 Tuning, 4/3 ; .00015
Reaction, 3/9. UTILITY 4” MICRO-CURSOR DIALS.
Direct and 100 : 1 ratio, 3/9 each.

SHORT-WAVE COILS, 4- and 6-pin types, 13-26,
22-47, 41-94, 78-170 metros, 1/9 each, with eircuit,
Special set of S.W. Coils, 14-150 metres, 4/ ret, with
circult. Premier S-band S.W. coil, '11-25, 19- 43,
38-86 metres. Snitable any type cirouit, 2/6.

COIL FORMERS, 4- or 6-pin low-loss, 1/- ecach.

all B and Newsagents.—George Newnes,
Ltd., Tower House, Southampton Street, Strand,
Lonrlon w.Cc.2.

HE PRACTICAL MOTORIST'S ENCYCLOPA-
DIA, by ¥. J. Camm, 38, 6d. net. A lucid
exposition of the principles, upkeep and repair of
every part of the car. 442 illustrations. ¥rom book-
sellers everywhere.—George Newnes, Ltd., Tower
House, Southampton Street, Strand, London, W.C.2.
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Stenda td

the Editor of

“Practicaland Amateur
Wireless ”

F.J. CAMM

WIRELESS COILS,
CHOKES AND
TRANSFORMERS

An important new Handbook for
every home constructor and any-
one interested in radio. With
Special Chapters on Selectivity,
Break-through, Coil Winders, Coil
Troubles and their Remedies.
With 126 easy-to-follow illus-
trations. 2/6 (by post 2/10).

SIXTY TESTED
WIRELESS CIRCUITS

(3rd’ Edition.)
Modern circuits of practically every type
from crystal to superhet. Diagrams and
instructions for assembling and wiring.
Details of components and notes on
operation. 2/6 {by post 2/10).

EVERYMAN’S
WIRELESS BOOK

(3rd Edition.)
A Radio Consuitant for the Listener
Expert and Amateur Constructor explain-
ing the Operation, Upkeep and Overhaul
of all types of Wireless Receivers, etc., ete.
With 200 Illustrations and Diagrams.
3/6 (by post 4/-).

THE WIRELESS
CONSTRUCTOR'’S
ENCYCLOPADIA

(6th Edition.)
Wireless terms and definitions stated and
explained in concise, clear language by the
most popular designer and writer on the
practlcal side of wireless construction.
5/- (by post 5/6).
Available from all booksellers, ]
or direct by post from the -
publishers —

/
/

—

o
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i

(BOOK DEPT.)
TGWER HOUSE, SOUTHAMPTON ST.,
STRAND, LONDON, W.C.2.

Georye Newnes, Lid,
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RECEIVERS, COMPONENTS AND
ACCESSORIES
Surplus, Clearance or Secondhand, etc.

RADIO CLEARANCE

63, HIGH HOLBORN, W.C.1. Holbern 4631.

RADIO CLEARANCE announce
another SPECTACULAR pur-
chase ; following closely our recent clearance of
the whole of the radio stocks of Messrs. Gambrells,
we now offer 100 only PHILIPS 5 VALVE PLUS
MAGIC EYE A.C. ALL-WAVE SUPERHET CHASSIS,
fitted complete with 5 Mullard Valves, Bpeaker and
Bpecial Matehing Transformer; a eonventional and
proved superhet circuit is used valve sequenee as
follows : FC4, VP45, TDD4, Pen 4 DD, Philips 1821
Rectifier, plns Magic Eye for accurate and easy tuning.
The Chassis is & typical Philips product, beautifully
finished; controls twin type, tone and volume, taning
and wave change, magnificent plate glass dial, edge
illumination, handsomely engraved, colonred wave
change Indicator. Price, complete with Valves and
Speziker, £4 19s. 6d.

A Limited Quantity of Heavy Walnut Radiogram type
Cabinets for Above, slightly soiled, 25/- each : these
Cabinets are eonstructed throughout of heavy timber
and in conjunction with the above chassis, form an
ideal radiogram combination,

STOCKS OF GAMBRELL CHASS!S AND COMPLETE
RECEIVERS HAVE NOW BEEN CLEARED. May
we suggest the above would prove an ideal substitute
for those who were too late to bhenefit by our Gambrell
purchase. In regard to value, performance, ete., the
Philip Chassis compares lavourably in every way.
Hunt’s 1,000 mtd. Gardboard Electrolytics, Wire Ends,
Peak Volfaue 12 volts, { each.

Special offer in  gross lots only, T.C.C. 0.1 Wire End,
Tubulars, 16/- per halt gross.

Polar N.S.F. Resistances, Qur Selection, 4 4 1 and
2 watt, 4 « gross.

Tuhulﬁr Condensers, our selection, 1/- dozen.
Dubilier } meg. Volume Controls, with Switch, standard
model, very compact, 1/6 cach.

H.T.8 Type Rectifiers (skeleton type).
splendid job, 4/6 each.

6 Bank 4 Position Yaxley Type Switches, beautifully
ﬁnished'l Each Bank 5 Contact Type, plus Common.
5 - each.

Visual Tuning Indicator, m/a type, complete with
mounting Bracket, 1/3 each.

3-gang, 0005 Straight Condensers: A precision instru-
ment with Ceramic Insulation, suitable for all Circuits,
including All-wave, 3/- each.

Dials for above, 2-Speed tvpe, O long, 5” wide.
Station Marked for 4 Wave Bands, Two short, Medium
and Long, 4/6 each.

465 1.F s, Iron Cored, with Trimmers, 2/6 each.

Plessey Can Type Condensers (Electrolyticr), complete
with ¥ixing Ciam], 8 plus 16 Mid. 8 Mfd., working
voltage 450. 16 Mfd., working voltage 350. 2/- each.
Plessey 16 Mtd., 150 volt working, 1/3 each.

8pecial offer Malns Transformers 850-0-350, 120 m.a,
15 volts C/T at 4 amp., 4 volts C/T at 2.5 amp. Mains
Input Adjustable 200°250 volts. Heuvily Shrouded,
4/6 each. Postage 1/-. i
SPECIAI. SUMMER OFFER AEROBILLO AIR BEDS.
Ideal for the Garden, River and Sea. 'Take one with

A really

you on vour Holiday, easily inflated, listed 22s. Gd. |
Our price, 9s. 6d. each, plus fid. postage. i
All orders 5s. or over Post Free. Orders under 5s. must

be accompanied by a reasonable amount for postave. l
C.0.D. orders under 5s. cannot be accepted. Hours of
business 8 a.m. to 7 p.m. week-days, 9 a.m. to 1 pm.
Saturdays. Enquiries cannot be dealt with unless
13d. stamp enclosed.

RADIO CLEARANCE,
Ww.C.1. Holborn 4631.

63, High Holborn,

FREE ADVICE BUREAU

COUPON

Tlhis coupon is available until June 11th,
1938, and must accompany all Queries aud
Wrinkles.

PRACTICAL AND AMATEUR WIRELESS,
4/6/38,

ADVERTISEMENT INDEX

SPECIAL

Peto-Scott

ANNOUNCEMENT

SHORT-WAVE interest has now reached
immense proportions, and ‘' Practical Wire-
less’ readers will be interested to learn
that Peto-Scott now have a comprehensive
range of ready-buoilt self-contained battery
and mains sets available from stock, prices
ranging from 3 gns. to 11 gns.; any model
supplied on exceptionally easy payment
terms. Short-wave listening is extremely
fascinating, always highly entertaining . . .
Write now, if special advice is required in
the choice of a suitable modsel, you are
assured of personnl attention, There's much
more ‘‘kick" in Short-wave listening . .
For best results, choose a spednlly-des:gned
All-British receiver.

New B.T.S. TROPHY 5
COMMUNICATION RECEIVER

Continuous wave-range 10-550 metres.

This amozing A.C.
set, with built-in speaker,
incorporates all nﬁncmen(sl/or efficient
hort-wave resulls. Specia Band-spread
device.  fack for 'phenes. Pleasmﬂ
melal cabinet. Yoursimmediately for 10/9

down and 18 monthly payments of 1019 £9

TnoP"Y Built-in speaker. Callbralcd dial.

Range 6-550 melres.

A.C. MODEL £8:6:0 or-7/6 down and 183 monthly
avments of 7/9. With éoils fof 12-52 inetres.

BATTERY MODEL £5:15:0 or 7/- down and 18 menthly
payments of 7/-, With eolls for 12-63 metres.

PETO0-SCOTT Co. Ltd., Established

51 9 1 9
77 (Pr.W.40), City Road; ONDON E.C.1.
Cliseold 9875-6-7.
62 (Pr.W.40), HIGH HOLBORN, I.ONDOH, w.C.1

Holborn

EASY TERMS

WE OFFER THE LOWEST TERMS
FOR ALL RADIO SETS,
Radiocrams, Loudspenrkers, Vulves, and #il accessories. It will
pay you to secure our yuotation,—Send list of requircments and we
will quote by retwrn. Prompt Deltvery. Cash and C.O.D.
Established 1925 ('Phoue Natioual G828-9).
THE LONDON RADIO SUPPLY CO..
11, Oat Lane, Noble St.. London, E.C.2

Eng

Write TO-DAY for
this great Quide, con-
taining worlit's widest
choice of home-study
courses in engineettng
covering all branches,
inchuding Radio, Tele-
visfon, Mound Repro-
ductioh, ete, and
which alone gives the
Regulations for Quali-
fications sudn as
A B
o R
AMILWT, C. & (}
ote. 'l‘rainlnu until
SuccesstulGuaranteed.

THE TECHNOLCGICAL
INSTITUTE OF" g
GREAT BRITAIN, ¢
42, Temple Bar
House, London, E.C.4
(Founded 1917.)
20,000 Successts.

3248

ineers’
Guide
LEe]

Success
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Worlds Createst Family Weekly

“TO-DAY * is to-day’s
biggest achievement—big
in conception, big in value
and big in size ! It is the
greatest family weekly
ever produced—portray-
ing the vivid panorama of
life as it is lived to-day—
with pages of magnificent
photographs in colours,
long and short
stories, irresistible
humour, Istirring
features and articles of
outstanding interest for

R L rap———

THE MAN the whole family—un-
MILLIONS ADMIRE believable value gor 2d.
Tens of thousands are

HARLES LAUGHTON s~ more .
ian o film stor; he's o great acion, Orderlng U To 'DAY 44
o fine parsonalty. fn this e every  week — and the
IS MOTHER 1l us sores ob9 demand for No. 2 out

\ife and his adventures

bt now is already over-

whelming. Buy No. 2 of

“TO - DAY” now—at

once. To-morrow may be
too late.

| The Weekly Every Home is Reading

6 o0

Today.

Of all Newsagents and Bookstalls, or by post 33d. from The Publisher, George EVERY
Newnes, Ltd., Tower House, Southampton Street, Strand, London, W.C.2. FR|DAY

QGeorge Newnes, Ltd.
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FREQUENTITE PILLAR

INSULATORS
Ideal for mounting inductances,
formers, meters, etc, ested 1o

POPULAR TYPE DIAL
Direct Drive. Cat. No. 1098.
Tbe 4|n Scﬂle 18 Saun ﬁnlsh a]umlnlum
with clearly marked divisions. It is
fitted with a 23in. knob for 1in. spindles.

Price 4/6

breakdown voltage of 30,000 volts,
Cat. No. 1049 (wing-nut ﬁ!lmg) 16

Cat. No. 1095 (2BA Plug nncheoc\(et
fitting) rice 1/8

Outstanding Performance

i"

HIGH-VOLTAGE MICRODENSER.

Highly efficient. Soldered brass vanes. Con-
stontly maintained capacity ; very low mini-
mum 3 mmfd. DLY insulation. }in. spindle
ex!ended for ganging. Peak flash over voltage
3,500 volts. Easy to gang—capacity matched

ithin | 3
Cat. No. 1094, 18 mmfd. Price 3/9

NEUTRAUSING CON-.

SER. Cat. No. 1038,
For H.F. circuits using low-
capacity triodes. Maximum

SEND FOR
1938 CATALOGUE STRATTON &
CO. LTD., EDDYSTONE WORKS,
BROMSGROVE ST., BIRMINGHAM

Oll SC'

vice :
Webb's Radw. I4 Seho St., Ox/ord Se.,

voltage 2,000 wolts D.C.
Capacity variation 1-8 mmid.

Frequentite pillar insulator
mounting. Insulated ad-
justing knob. Price 6/6

Mi NIATURE POPULAR
TYPE DIAL.

Direct Dnve
Cat. No. 1099,
The 28in. Scale i |s satin finish

aluminium with clesrly placed components.  Will e
B T oot 1 l S H 0 RT WAVE 'ﬁ';':.::“ij%.:*a.:e"gs.”:dle°"°c';if',z
in. spindles. rice = C O M P O N E N T S Jength 53ins. Price 3/6.

ent
Cat. No. 1094.
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For front panel conlrol of awkwardly
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The D.C. Regd. Trade Mark
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By = etc. Enables you to keep your set always in
gl perfect working condition. Each model covers
g s a wide field of measurement and provides testing
a2 o= facilities unrivalled by any other meters in their

(o price class.
0500 THE UNIVERS‘AL tAvoﬂtﬂlfwo?\c L
A recision moving-coil instrumen or an
o_“féﬂé‘?ff, D.C. t%stmg Has 22 granges Gives direct readings of
&, gnm - A.C. voltage, D.C. voltage, current and resistance,
0—3 megahms” Total resistance of meter—200,000 ohms—ensures
45/- accurate readings. Complete with leads, testing prods,
crocodile ¢lips and instruction book.

£5 10s.

Bole Propriclors &
Manufacturers:

THE AUTOMATIC COIL
WINDER & ELECTRICAL
EQUIPMENT CO., LTD.,
Winder House, Donglas
8t., London, B.W.d

Phone:
Vicioria 3404/7.

Write for fully
deseriptive
pamphlet.

Deferred terms if desired.
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ROUND #e¢ WORLD

Colour Coding

VERY constructor is now familiar with
the colour method of indicating values
of fixed resisters, although many are not
aware that many other components are
provided with coloured indications as to
value or purpese. Whether or not the idea
is desirable, the majority of manufacturers
now adopt some scheme of the kind. The
Radio Component Manufacturers Federa-
tion have drawn up recommendations for
various components, and in this issue we
give all the present codes covering resist-
ances, condensers, transformers, etc. Many
constructors complain that the codes are
difficult to remember and consequently
they have to spend much time when con-
structing a receiver looking up reference
tables in order to identify the various
component values. All of the tables are
included on one page in this issue and this
should be cut out and kept on the work-
bench or fixed to the wall so that it will
always be handy. If any further tables or
recommendations are made at a later date
these will be given and may be added to the
data included in this issue.

Paris Push-buttons

T the recent Paris Spring Radio
Exhibition a large number of re-
ceivers were seen fitted with push-buttons.
It would appear that this feature is receiving
great publicity in France at the moment.

Gibraltar

ON June 13th Regional listeners will hear

a radio picture in sound and narration
of the story of Great Britain’s smallest
dependency. From its first occupation by
the Moors in A.p. 711 up to the present
time, when it stands as the British key to
the Western Mediterranean, the story of
the famous rock will be described.

B.B.C. at Empire Exhibition

‘HE B.B.C. Symphony Orchestra of 119
players will visit the Empire Exhibi-
tion on June 13th, to play in the Concert
Hall. The first part of the concert will be
broadcast in the Scottish and the main
Regional programmes. The orchestra will
be under the baton of Sir Adrian Boult,
who recently returned from the United
States.

Bristol Radio Exhibition

PECIAL attention is being given to the

variety show, which is a main feature

of the Bristol Radio Exhibition, to be held

in September. We understand that nearly

all available stand space has been taken

and the exhibition promises to be the best
which has yect been held in’ the West.

Tests Match Broadcasts

DEPARTURE from the usual practice
of breaking in on the advertised
programmes for the purpose of Test Match

Ll
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Commentary will be a feature of the broad-
casts in connection with the present series,
starting at Nottingcham on June 10th.
Commentaries are to be given this season
at fixed periods during the matches. Seven
such periods will be inc¢luded in the pro-
grammes on the first day of each match,
and six fixed periods on each of the subse-
quent days. The periods will be either of
ten or fifteen minutes’ duration.

Detectives in Fiction
HE last of the present Detectives in
Fiction series is to be broadecast during
the present quarter on June 10th. This will
be a dramatised version of one of Dorothy

of WIRELESS

Sayers’ stories featuring Lord Peter
Wlmsey The story selected is ‘ The
Learned Adventure of the Dragon’s Head.”
Producer Leslie Stokes hopes that further
programmes on these lines may be broadeast
during the autumn,

Richmond Horse Show

HE London season provides few func-
tions more delightful and informal
than the annual Horse Show held in the
Old Deer Park at Richmond. A popular
feature of this Show is the competition for
the Furnivall’s Cup, in which children’s
jumping ponies compete. On June 10th,
B.B.C. commentators and mikes will be
present so that a phase of this popular
occasion may be described to those who arc
not able to be present. Thomas Woodrocffe
will introduce the event, whilst the com-
mentary will be by Major G. Phipps-Hornby.

Police Cycle Radio
HE Aberdeen Police Force now have a
number of cycles fitted with radio.
A miniature set is housed in a bag behind
the saddle and a small loud-speaker is fitted
to the handlebars. This is in a clip so
that it may be removed quickly in the event
of difficulty in hearing due to traffic noises.
It is then used as an earphone. A medium-
short wave is employed and headquarters
can keep in touch with members of the
force in outlying districts. Two-way
systems are at present being exper imented
with by Sergeant Smith, who is responsible
for the radio work in thls case, and some of
the apparatus will be displayed at the police
inspection this month.

Bebe Daniels and Ben Lyon
N the ‘Silent Melody,” a new musical
comedy to be heard in the Regional
programme on June 8th, the well-known
film stars Bebe Daniels and Ben Lyon will
star. The B.B.C. Variety Producer says
that the show has been waiting to be
cast for more than a year,

Band Boomerang
HE next Band Boomerang will include
Max Schonherr and his Band in
Vienna and Peter Yorke and his Orchestra
in London. The programme will be heard
on June 9th, and it is interesting to note
that apart from a twenty-minute conversa-
tion between the two studios no opportunity

occurs for rchearsals.
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ROUND the WORLD of WIRELESS (continued)

Bombay’s New Station
HE Governor of Bombay, His Excel-
lency Sir Roger Lumley, recently
opened the new 10-kW station at Bombay:.
This station, the call-sign of which is VUD,
will transmit on 90.8 metres after dark and
on 49.3 metres during daylight.

Honolulu “ In Town To-night ”
HE B.B.C. Variety Department should
feel flattered about the recent news
from Honolulu, where *“ In Town To-night *’

is announced as a new reguiar feature.

NEWS and NOTES

(e ) onw §

£ u!
INTERESTING and TOPICAL |
]
i

Violin Recital
LFRED CAVE, leader of the B.B.C.
Midland Orchestra and the City of
Birmingham Orchestra, will give a violin
recital on June 15th. His programme will
include works by Gibbs and Dohnanyi.

P e

The Columbia Broadeasting System’s new West Coast Headquarters after its opening on April
30th. The building also is the home of station KNX.

Polish Radio Activity
[T is reported that the Polish Broadecasting
Authorities are very active in the
provincial towns, recruiting new subsecribers.
They are also organising special training
classes for broadecasting pioneers, collecting
gifts of receiving sets for the poorer elemen-
tary schools, organising popular entertain-
ments to arouse interest in broadeasting in
the small towns and villages, and giving
free information on technical questions.

Theatre Variety

IDLAND and Regional listeners will
hear on June 17th a variety pro-
gramme from the stage of the Hippodrome
“Theatre, Aston. There have bcen numerous
broadeasts from this theatre, which is a
““ gister-theatre ”’ to the Coventry Hippo-
drome. The details of the bill for the
broadcast have not yet been arranged.
Ivan Huckerby condnets the Aston Hippo-
drome Orchestra, which broadcasts regu-
larly.
to Conduct

Louis Levy Variety

Programmes

E are informed that by arrangement
with the Gaumont-British Picture
Corporation, Ltd., Mr. Louis Levy has been
offered a part-time contract to conduct
certain programmes in the Variety Depart-
ruent for a period of twelve months from
July 4th next.

< Swift Serenade’s” Au Revoir

HEN ‘‘Swift Serenade ” is broadcast

in the Regional programme on
June 14th, the Swift Serenade Concert

SOIVE THIS!

PROBLEM No. 299

Hawkins had made up an experimental
amplifier und as he needed a volume control
he looked through his collection of apparatus
and found & value which was suitable.
When he fitted this, however, he found that
although it controlled volunie from minimum
to maximum, it gave very little control over
the majority of itz movement, and then
snddenly came into effect and gave a rapid
adjustment. Why was this ? Three books will
be awarded for the first three cotrect solutions
opened.  Address your envelopes to the
Editor, PRACTICAL AND AMATEUR WIRELESS,

Geo. Newnes, Ltd., Tower House, Southampton
Street. Strand, London, W.C.2. Envelopes
must be marked Problem No. 299 in the top
: left-hand corner and must be posted to reach
¢ this office not latér than the first post on
Monday, June 13th, 1938,

Solution to Problem No. 298

Joncs overlooked the fact that the carbon mike
on stand included an input transformer in its base,
and thus, when he obtained the new mike he also
needed a traneformer in order to match the input
circuit. . Only one reader sncceeded in solving
correctly Problem No. 297, and a book is accordingly
heing forwarded to J. P. Cook, “ Aintree,” Mcunton
Road, Chepstow, Mon.

Orchestra, with their arrangers, Ralph
Bruce and Ray Terry, will say au revoir
until the autumn. The speaker will again
be David Porter, who produces this light
entertainment feature.

Sit John Reith on Broadcasting in

1937
MORE than £3,000 was raised last year

as a result of appeals broadecast

during the Children’s Hour, according to
Sir John Reith, writing in the new
““ Britannica Book of the Year,” which has
just been published under the auspices of
the Encyclopzdia Britannica. By the end
of 1937 therc were 7,751 schools with sets
installed to receive school broadeasts, 2,000
more than at the end of 1936. Altogether
about £150,000 was raised as a result of
the broadcasting of charity appeals last
year.

There were 1,213 S O S and police
messages broadcast from all transmitters
during the year.

Dance Cabaret from Newquay
ANCE Cabaret will be breadeast from
the Headland Hotel, Newquayv, on
June 16th. The artists will be : The Radio
Revellers, ““ Kings of Syncopation ”* ; Tessa
Deane, * The Popular Singer”; Shirley
Waldron and his Dominoes Dance Band.
The programme will be compéred by
Eric Barker.

Gilbert and Sullivan Music
EGINALD BURSTON will conduct the
B.B.C. Midland Orchestra in a
programme of music from the Gilbert and
Sullivan operas. He wil] include selections

from six popular favourites.

TR

Turner Layton carries on business as usual, while
in St. George's Hospital with a broken leg.

Clifton String Orchestra
STRING Orchestral programme from
A a West of England studio on June
13th will include the Glazounov Saxophone
Concerto, with Monte Stanford as soloist.
The Clifton String Orchestra will be led
by Joan Allen and conducted' by Reginald
Redman, and the programme will also
include the Theme and Derivations by
Becket Williams, the West Country com-
poser.
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COLOUR CODES EXPLAINED

Details of all the Special Codes Now Employed to ldentify the Values of Components

VERY constructor is now aware of the
fact that modern fixed resistors are
coloured to indicate the value—this

being regarded as a much more satisfactory
method than affixing a label which might
at some future date become lost or defaced
and thus prevent the value of the com-
ponent from being ascertained. In addition
to resistors, however, condensers are also
provided with such a code, although this
18 not in such common use in this country.
Manufacturers of complete receivers often
adopt a code for the wiring of the receiver
80 that their service engineers may more
easily locate certain leads when testing
the receiver. By adopting a colour code
for standardisation it becomes a simple
matter for a service man or experimenter
instantly to identify components or other
details in any make of receiver, and it has
been decided that such items as mains
transformers and battery leads shall also
be identified in a similar manner. To enable
every reader to become acquainted with
all these codes we give below those which
have so far been standardised, and although
these have been given before in various/issues
they are now collected in a single article
so that it may be cut out and kept in the
workshop for ready reference.

Resistance Codes

For fixed resistors the code consists of
three colours, and although these are
sometimes given in the form of three bands
or dots on the component the standard
way which is most generally adopted is to
colour the entire body of the component
for the first colour, one of the tips for the
second colour, and to display the third in
the form or a dot or band on the centre of
the body. This is the order in which the
colours are read, and the colours in each
case stand for the figures from 0 to 9. The
complete reference table is as follows :—

Colour Fig. No. of Noughts,
Black .. oo 1 el «. XNone
Brown .. bl 5 x "0
Red |= - e 00
Orange J 3 .o 000
Yellow .. oo kS . 0000
Green .. BeE 4 5 .. 00000
Blue, (1] .o 000000
Violet 7 35
Grey 8 30
White 9

An example will make the scheme quite
clear. Suppose we have a resistance with a
red body, a black tip and "an orange spot
or band. Then the value will be 2 (red body)
followed by one nought (indicated by the
black tip), followed by three noughts, or
in other words 20,000 ohms. If it is found
that a resistance does not bear a dot or
band on the body it indicates that the dot

"is of the same colour as the body.

Condenser Codes

. In the case of fixed condensers the code
is exactly similar but the basis, instead of
the ohm, is the micro-microfarad. Thus a
.001 mfd. condenser (which is the same as a
1,000 micro-microfarad) would be indicated
by a brown dot followed by a black dot
followed by a red dot. In addition to small
fixed condensers, however, a code is drawn

and Their Use in Modern Circuits

up for multiple condenser blocks provided
with cable or flexible leads for connection.
The following is the recommended code :—

The highest capacity positive voltage ,. Red
The second highest positive voltage «s Yellow
The third hlnhest g)osmve voltage .« Green
The fourth hlghes sitive voltage +« Blue
The fifth highest posmve voltage o0 .o Vioiet

Principal negative connection . +e  Black
Second negative connection b 0o

Third negzative connection Grey
Centre connection for voltnge doubler con-
densers .o v . . ..  White
BLACK
.

ORANGE

Fig. V. —Example of resistance colour coding.
This és a 20,000 ohm component.

Where a condenser has two terminal
wires only, they are red and black (for
posmve and negative respectively), irres-
pective of the capacity and voltage rating
of the condenser. Where two capacities
are equal, the higher voltage shall be given
the higher colour in the table. In addition
to the colours it is also necessary to mark
condensers in which two or more complete
units are embodied, and for this purpose
the following marks

g BARE WIRE
are adopted : FOR SCREEN
.- EAD
Common positive L \5\
junctions shall be BLACK&BROWsto -

marked -+.

« e RED

~ Common negative , , yercowY
junctions shall be
marked —.

Series connections BLACK
shall be marked +. AND GREEN =
) BLACK — 4
Unconnected -

Sections

Thus 8+8 denotes 2 sections with a
common positive.
8-8 denotes 2 sections with a
common negative.
848 denotes a series voltage doubler
connection,
8 & 8 denotes 2 isolated sections.

Fuses

Fuses for use in battery or mains receivers
are also coded to indicate the value, the
colour usually being shown by a strip of
coloured paper inside the glass tubular
container. The code is as follows :—

60 mA ., Black 1 amp .. Dark Blne
100 mA .. Grey 14 amp . Light Blus
150 mA . ed 2 amp .. Qurple
250 mA .. Brown 8 amp. White
500 mA .., Yellow 5amp ,.Black& White
750 mA ., Green

Mains Transformers.

In the case of modern mains- trans-
formers flexible leads are used for connec-
tion in place of terminals, and these leads
are covered either with coloured cotton or
passed through insulated sleeving with the

appropriate colour embodied. The primary
has a black lead for the 0 connection (one
side of the primary), and for the remaining
tappings a combination of black and
another colour is employed. Usually the
lead is striped for this purpose. Black and
green indicates 10 volts, black and yellow
210 volts, black and red 230 volts, and
black and brown 250 volts. The screen
sometimes interposed between primary
and secondary is generally a bare wire.

For the secondaries red is employed for
the high voltage, the centre tap being red
and yellow. The rectifier heater is green,
with a green and yellow centre tap, and for
the heaters brown, with a brown and yellow
centre-tap is used. Any additional L.T.
winding is coloured blue with blue and
yellow centre tap. It will thus be seen
that centre taps are indicated by a yellow
lead bearing a stripe corresponding to the
remaining connections to the section which
is tapped.

Battery Leads and Plugs

In the case of combination leads for
battery voltages, or for the plugs which are
fitted to the ends of such leads, the code
adopted to indicate the various tapping
points is as follows :—

s eemme A s o mean

Highest positive voltage (H.T.) .. e+ Red
Second positlve voitage (H.T.) .. « Ycllow
GREEN
% GREEN & YELLOW RECTIFIER HEATER
GREEN
RED
HIGH VOLTAGE
SECONDARY
RED & YELLOW RED & RED/YELLOW
TO BE USED FOR
WESTINGHOUSE OR
HALFWAVE RECTIFIERS
RED
BROWN
BROWN & YELLOW VALVE HEATERS
BROWN
BLUE
ADDITIONAL LT,
BLUE & YELLOW WINDING,
BLUE i
Fig. 2 ——Dmgram illustrating the code
Jor mains transformér leads.
Third positive voltage (T1.T.) o «s Oreen
Fourth positive voltage (H.T.) .. .. Blue
Low tension positive (L.T.) Pink
Common negative (L.T.—~, H.T, —, G B. ). . Black
Maximum G.B. negative .. .o «. Brown
Second G.B. negative . . oo Grey
Third G.B. negative co “lute

Any additional point sueh as 4th greatest
G.B. negative, or bth greatest H.T. positive,
or positive bias is violet, and any centre
tap, white.

UNEWNES’ TELEVISION AND
| "SHORT-WAVE HANDBOOK

o

2nd Edition
3 By F. J. CAMM
¢ Price 3/6 or 4/- by post from the Publishing Dept.,

ewne‘ Ltd., Tower House, Southampton

Street, Slrand London, W.C.2,
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A Robot Timer

Some Interesting Details of a Method Used in America to
Overcome Distortion on a Dual-wavelength Programme

ISTENERS in London or other big
cities do not know of some of the
difficulties which are encountered

in country districts, although little has
beecn heard in this country of difficulties
met with in the case of those B.B.C.
stations which operate on a common wave-
length. In America, however, people
living between Chicago and Lincoln,
Nebraska, were annoyed by a barrel-like
effect that linked the WBBM and KFAB
programmes from either or both stations.
They complained to the Columbia Broad-
casting System, and set in motion the
engineering force. Eventually a queer
contraption resulted, and the problem
was cleared up. The following data con-
cerning the interesting problem was col-
lected by the Radio News of America.

It took twenty-three thousandths of a
second for an electrical current to travel
the five hundred miles of telephone wire
betwcen stations WBBM in Chicago and
KFAB in Lincoln, Nebraska. Conse-
quently, a programme wired from WBBM
to KFAB would go on the air just twenty-
three thousandths of a second later in
Lincoln than in Chicago.

Ordinarily, a delay of this kind would
make no difference. But, with both
stations operating on a frequency of 770
kilocycles, there was a fifty-or sixty-mile
strip of territory between them where a
receiver set at 770 kilocyeles would bring
in both stations.

Controlled Wavelength

This presented no problem of heterodyn-
ing, because the precision equipment at
both stations kept both transmitters exactly
on the assigned frequency. However, the
overlapping area was nearly midway be-
twcen the stations, and since radio waves
travel with the speed of light (less than
three thousandths of a second for five hun-
dred miles), reception from KFAB coming
in twenty-three thousandths of a second
behind WBBM gave a hollow, barrel-
like quality that is so unpleasant.

Frank B. Falknor, chief engineer of Co-
lumbia’s central division, tackled the prob-
lem. The only cure was to get exact time
synchronization. = The problem reduced
itself to delaying WBBM'’s broadcast by
exactly twenty-thrce thousandths of a
second. This was much more difficult
than it sounded, for the delay had to be
effected without reducing the tone quality
of the broadcast. For this the tone
frequencies ranging from 50 to 6,000 cycles
had to be equalised.

It was impossible to buy equipment; for
the good and sufficient reason that nobody
had ever faced the problem before. The
nearest approach was in transatlantie
telephone work, where the telephone com-
pany had installed equipment to delay the
voice long enough for an automatic volume
control tube to function and control fading.

This meant that CBS would have to
devise its own electrical equipment, a job
that would take several months. In the
meantime, Falknor went to work on a
makeshift mechanical delay to fill in while
the electrical delay was being developed
and installed.

Mechanical System

Sound travels through air at the rate of
1080 feet per second. Hence, if WBBM’s
programme were to travel through twenty-
three feet of air before reaching the mike,
it would be delayed by the necessary twenty-
three thousandths of a second.

Falknor had a section of lead sewer pipe
cut to the proper length, and set it up with
a loudspeaker at one end and a dynamic
mike at the other. He killed echoes at
the speaker end by installing an exponential

TCRMINATING
NETWORK ¢

cAavzZE

27LEAD PIPE

MATCHING
(V12

LovD

ov L
‘SPHR MATERIAL MIKE

EQUALIZER E£QUALIZER

AnP

—-— AMP
ouT

Fig. 1.—The physical problem.

matching unit made of an aluminium cast-
ing. It was designed to match the imped-
ance of the speaker with that of the pipe.
This functioned so well that sound {eaving
the speaker went into the pipe without
distortion.

However, there was sound reflected
from the mike diaphragm. These waves,

SPEED OF LICHT

: ; RAADIO RADIO : ;
BARREL

€FreECT KFAB

LINCOLN
NEB

wBBM
CHICAGO

¢TIM[ DELAY - = WIRE LINE I
e
T

023 SEC,
( o365EC. NOW)
Fig. 2—The first solution.

meeting those coming from the speaker,
caused a series of beats that distorted the
sound picked up by the speaker.

The cure for this was a terminating net-
work or cloth placed in the pipe near the
mike end. Because of the wide range of
audio frequencies encountered, Falknor be-
gan by putting gauze near the centre of

19 —
AMP

= ed, WET i . I SR

The finished contraption worked as
shown in the accompanying illustrations.
Programmes were fed into the loudspeaker
at the same time as they left for KFAB.
Sound from the speaker went through the
matching unit to the lead pipe, and at the
end of twenty-three thousandths of a
second had reached the mske. The cloth
network eliminated most echoes, but cut
the entire volume enough so the mike out-
put was fed through an amplificr. It then
passed through a series of equalisers and
amplifiers to eliminate all humps, and
then to the transmitter. While all this
was happening the identical programme
was travelling the wires to Lincoln, and was
broadcast from KFAB at the exact instant
it left the aerial of WBBM. It gave
satisfactory results over a tone range from
100 to 5,000 cycles from the day the two
stations were synchronised, and was used
for several months.

The Electrical System

The electrical delay system that was put
in permanent service has an even wider
range, equalising frequency extrcimes from
50 to 6,000 cycles.

It is made up of filter sections having
attenuation characteristics '~ similar to
ordinary telephone cable. The problems of
equalisation and repeating are similar to
those encountered with cable.

Each filter section gives the greatest time
delay possible while having the ratio of
loss between the lowest and highest frequen-
cies such that transmission at the two
extremes may be equalised,

The programme is fed to the first filter
section. Then it goes to an equaliser, which,
of course, reduces total volume, and then to
an amplifier. From here it goes to the
second filter section, ete., until it has been
delayed the correct time interval.

‘Since the robot timer was put in service,
new telephone cable between WBBM and
KFAB has increased the time lag to thirty-

_8ix thousandths of a second.. In the equip-

ment now used it takes twenty filter
sections to delay transmission this long, and
the programmes radiate from the two
stations at exactly the same instant.

Thus, sometimes does the broadcast
engineer face and solve problems which are
‘“not in the book > and for which he must
use his ingenuity. Falknor is modest: he
says it is all in the day’s work.
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Fig. 3.—The final solution.

the pipe. Working toward the mike end,
he used heavier and heavier fabrics, con-
cluding with some pieces cut from a
mechanic’s overalls.

This improvised damping equipment
worked duite well, but there were still
humps in the sound. These were elimin-
ated by feeding the output from the mike
through electrical equalisers, one equaliser
for each hump. Since each equaliser cut
the total volume, an amplifier was installed
after every equaliser.
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receiver described in the issue

dated April 3rd, 1937, has proved
extremely popular, and many readers have
written to tell us of the excellent results
which they have obtained with it. As the
name suggests, the main feature of the
set was its real simplicity, which was
eombined with sane and sound design. It
would not be easy to improve the range or
reliability of the set without adding to the

: I "HE very simple two-valve short-wave

-

EP}-:ONEi

=

HT =
G.8.+

Fig. 2.—Theoretical and pictorial diagram of
the change from R.C.C. to transformer coupling.

number of valves, but there are a few
refinements which many experimenters
might wish to add. .
I will make it clear in the first place,
however, that the refinements will not
make the set more efficient, any more than
‘the fitting of more comfortable seats to a
‘car will improve speed. They will make
the receiver rather easier to handle, and
some of them will have the effect of
permitting of quicker tuning; this is
especially desirable when listening to
amateur transmitters who operate for only
a few minutes before *“ changing over > for
reception from a fellow experimenter.

Band-spread Tuning

One modification that is especially
desirable in this connection concerns the
tuning system. Alteration from a single
tuning condenser to a band-spread system
is nearly always fully justified and worth
the additional cost. The simplest method
of changing is by fitting a .00016-mfd.
variable condenser with simple knob and
pointer, just above the .0003-mfd. reaction
condenser—see Fig. 1—and mounting a
25 mmfd. tuning condenser on the slow-
motion drive in place of the .0005-mfd.

ortWave
Section

Adding Refinements to

PRACTICAL AND AMATEUR WIRELESS

« THE SIMPLEST SHORT-WAVE TWO”

‘Details of a Few Interesting Modifications which can be

made to the Original Receiver Described in PRACTICAL
AND AMATEUR WIRELESS, dated April 3rd, 1937.

By FRANK PRESTON.

condenser. This is shown in Fig. 3. The
.00016-mfd. condenser (or a component of
approximately this value) should be of the
midget type, since there is insufficient
space on the panel for a larger one. It
will also be appreciated that the .0005-
mfd. pre-set condenser is no longer
required, since the fixed vanes of the two
tuning condensers are connected directly
to the top of the grid winding on the coil.

The larger of the two new condensers
constitutes the ¢ tank,”’ and is used merely
to select the required band of frequencies,
while the 25-mmfd. component is the tuner,
or trimmer ; this is used for station selection
once the required band has been chosen.
In consequence of this arrangement, tuning
is considerably