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THIS Superhet sets an entirely new and higher stand-
ard in Battery Superhet performance. It incorporates

many refinements usually found only in mains
models, and consists of a 7 Stage Supethet circuit of a
special Anti- fading type. A Pentagrid Frequency
Changer, a Variable-Mu H.F. Pentode LF. Amplifier, a

SPECIFICATIO_N I_NCI.“UI?ES. """ Double Diode second detector, and High Slope Power
S‘{Z’ie}g Stages, g}""'f“d"&é’ Frv w';_;’ I{“,el’;m- Driver, together with a fine Moving Coil speaker
8grt reguency lqnger, V antavie-mu £ Ien. (] 1 : 2

L.F. Amplifier, Dcuble Diode Det., High Slope matched to Class. B” output, C,O.mblne to give the
Power Dviver awd Class 38> owtaws. Single complete answer to your most critical demands. But
Knob tuninz, sloping detachable Scale. Four- go to your usual wireless shop and hear it for yourself.

way combined On|Off, Wavechange and pick-up
Switch. Volume Control, 8" Moving Coil
Speaker. Cabinet with accommodation for

suitable Accumulatsr and Battery.
COUPON To A. C. COSSOR LTD,, Melody Dept.,
£9 19 0 Highbury Grove, London. N.5.
PRIC oVe ® . '
(exelusive of Balleries) E}Cﬁi: rSgEcm}i tt;ca tf:‘;g
H.P. Terms : 17/~ deposit and 12 monzhl ., f charge, literature
or, 40/-eZ:;as;l7aud?:‘:rfo‘:ghl;zj;g;r‘rien‘;,sp:fy ;';e/,-m % ]galx‘!sl ngoif ull‘h[éart;c:w Name.. = -
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Mr. F. J. CAMM'S MONITOR THREE!

YEXT week’s Special Enlarged

N Issue will be devoted to the

interests of the beginner and

will deal especially with the require-
ments of the newcomer to radio.

A Blueprint will be ‘presented
Free and will deal with the construc-
tion of Mr. F. J. Camm’s Monitor
Three, a simple and cheap three-
valver specially designed for begin-
ners, and which may be m. dified in
accordance with articles to be given
subsequently, until it is converted
into an Efficient Five-Valve Superhet.
No components need be scrapped
and the additions will cost only a
trifling sum.

-In addition to articles on One.
valve and Crystal Receivers, there will
be a complete .and up-to-date Chart
of Modern Wireless Circuit Symbols
and various Facts and Formulae.
Future issues will also devote a

considerable amount of space to the
newcomer, and articles will be given
in simple language so as to bring the
beginner right into line with the
experimenter who has been following
broadcasting since its inception.

These new features will be addi-
tional to those which we provide,
week by week, for the more experi-
enced experimenter.

All the usual features, such as
the Short-wave Section, Wrinkles,
etc., will also be included and the
constructor will find the simple
Short-wave Three receiver an admir-
able set for commencing experiments
on the short whilst the
advanced experimenter will also find

waves,

this a valuable receiver for the
purpose. i -

New Saarbruecken Station

THE reception of broadcasts from Radio

Nice Juan-les-Pins (France) has been
wiped out in the British Isles through the
advent of the new 17-kilowatt Saarbruecken
(Germany) station using the same channel,
namely, 240.2 ‘metres (1,249 kc/s) The
German transmitter is on the air daily from
"G.M.T. 10.55 until roughly G-BLT. 22.30.
In addition to its own programmes it relays
also broadcssts from - Deutschlandsender
and other German stations. The call is:
Hier Reichssender Saarbruecken: —

Alternative Broadcasts for Piague
RAGUE (II), which so far has been
using the old 5-kilowatt Strasnice
station for the purpose of a second pro-
gramme to listeners in the capital, is to
be given a 100-kilowatt transmitter, in
order that these entertainments may be

ALSO NEXT WEEK!

FREE BLUEPRINT OF Mr. F. J.

CAMM’S “MONITOR ” THRE

AND CONSTRUCTIONAL DE-

TAILS OF THE “PREFECT”
S.-W. THREE

: A Highly Efficient Short-wave

:  Receiver for the Beginner.

Full Constructional Details will
be given in Next Week’s Greatly !
Enlarged Number. l

3
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heard beyond the frontiers. The wavelength
is 249.2 metres (1,204 ke/s).

France’s New Provincial Station
IT is expected that the new 90-kilowatt
transmitter which the French State has
erected at Realtor, near Marseilles, will be
on the air regularly by now. It will take
over the channel used by the existing
station, namely, 400.6 metres (749 ke/s), a
wavelength shared with Pori, a small’
Finnish transmitter.

of WIRELESS

Listen to Marseilles
ALTHOUGH it was expected to bring
the Marseille-Realtor high - power
broadcasting station into operation by the
end of 1935, the station is still carrying out
its initial tests. They may be heard
nightly on 400.5 metres (740 ke/s) between
G.M.T. 23.00 and 01.00 at the end of the
day’s programme.

Both Early and Late
RUSSELS has extended its broadcasts
and is now on the air on Siindays
from G.M.T. 06.30 until midnight; on
weekdays the stations work ‘from G.M.T.
06.30-09.00, and from midday to midnight
a-one-or-other of the two wavelengths,

Alterations to Spanish Stations
LTHOUGH no new transmitters have
been built, certain changes have been
recently made in the power of the Spanish
stations. EAJ7, Madrid. on 274 metres,
now broadcasts on 10 kilowatts; Seville
EAJ5 (410.4 m.), on 5.5 kilowatts; Bar-
celona, EAJ1 (377.4 m.), on 7.5 kilowatts;
San Sebastian, EAJ8 (238.5 m.), on
the other hand, has been brought down to
1 kilowatt.

Is Breslau First on the Air Daily ?
ERMAN stations for some months have
been vieing with each other in estab-
lishing early broadcasts. Breslau at present
tops the list with a popular concert at
G.M.T. 04.00 daily, and a weather forecast
thirty minutes later.

New Musical Signal
ERLIN, with the advent of the new
year, has improved its interval signal
to make it of greater use to instrumen-
talists. The letter B in morse (-...) is
broadcast on a tone giving the normal A ;
then follows a stroke on a gong, one octave
lower.

The Berlin 1936 Radio Exhibition
N view of the fact that the Olympie
games are expected to attract large
numbers of foreign visitors to Berlin, the
1936 Radio Show will be held between
August 28th and September 6th.

Daily Television Transmissions
RO\E January 15th the Berlin Witzleben
television transmitter resumed its
daily broadcasts (except Wednesdays and
Saturdays) between G.M.T. 11.30-12.30,
16.00-19.00, and from 21.00-23.00. szmn
is on 6,772 metres. and sound on 7,053
metres.
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Variety from Morecambe
XCERPTS from the variety bill will be
broadcast from the Winter Gardens,
Morecambe, on February 5th, but no
details are yet available.

Air Force Band
HE Band of HM. Royal Air Force
College at Cran-
well, Lincolnshire,
broadcasts for the
first time from the
Leeds studios on
February 6th. This
famous military
band is well known |
to Midland listeners,
who have often heard
it broadcast in the
days when Lincoln-
shire was part of the
Midland Regiom.

“ After Sunset”
“ A FTER SUN-
SET” isthe
title of a programme
to be broadecast from
the Western Region-
al on February 3rd,
in which relays will
be taken from con-
trasting evening en-
tertainments in the
West Country.
Listeners will first
hear a sing-song from
the  Blackborough
House Home  for
Wayvfarers, then the
dog watch from a
ship in Bristol Har-
bour, and, lastly,
cabaret from the
Pump Room, Bath.

L |

Musical Mélange
ARTYN WEBSTER will present, on
January 29th, another musical mél-
ange on the lines of *“ Love is in the Air
Again.” It is entitled *“ What’s in a
Name ?”’,and a bachelor’s reverie, in which
he recalls names of places and girls, will
provide the cues for vocal and instrumental
numbers. There are four soloists—Ray-
mond Newell, Webster Booth, Mavis Ben-
nett-Levin, and Jack Wilson, the pianist.
Reginald Burston will conduct the B.B.C.
Midland Orchestra and Revue Chorus.

The Hougse Next Door
FOR the second of his talks in this series,
to be given on February 5th, Moore
Raymond has chosen a shilling-a-night
lodging house in Birmingham, with an
imaginary address, 79, Shard Lane. He
will give a realistic picture of the occupants.
Mr. Raymond, who came to this country
from Australia, wasa London journalistand
radio critic, and is now working in the Mid-
lands as a free-lance. He wrote the radio
burlesque “ The Marmalade Mystery.”

Sunday Afternoon Concerts
LIGHT programme by Jan Berenska
and his Orchestra will be relayed
from the Pump Room, Leamington Spa,
on February 2nd. The vocalist is Arthur
Wilkes, “a native of Birmingham now
resident in Manchester. He was tenor lay
clerk at the Birmingham Cathedral before
leaving to take up an appointment in

Manchester Cathedral. y
A studio recital follows ; it is devoted to

'8 i
INTERESTING and TOPICAL :

i PARAGRAPHS i

the songs of Wilfrid Sanderson, and is
given by Mark Mellers, the Nottingham
baritone.

Albert Enders and Sadie Cambridge, World's Professional Pair Skating Champions, who come frem

Australia, keep a Pye receiver in their dressing-rocm.

SOIVE THIS?

PROBLEM No. 176.

Hayes built the £4 Superhet 4 recently
described in PRACTICAL AND AMATEUR WIRE-
LESS, but was surprised to find that London
National tuned in at good volume at 261
metres—its normal wavelength—and also at
approximately 450 metres. Further tests
showed that other stations transmittinz on
wavelengths between 200 and approxi-
¢ mately 300 metres tuned in at their correct
wavelength setting, and also at points between
400 and 550 metres. He tested the coils but
found that these were in order. What was
the trouble ? Three books wilt be awarded for
the first three correct solutions opened.
Address your envelope to the Kditor, Prac-
TICAL AND AMATEUR WIRELESS, Geo. Newnes,
Ltd., 8-11, - Southampton Street, Strand,
London, W.C.2. Envelopes must be marked
Problem No. 176 in the bottom left-hand
corner, and must be posted to reach this office
not later than the first post Monday, February
3rd,'1936.

Solution to No. 175.

Carlton was using an external wave-change switch,
onc of its terminals being counnected to the junc-
tion of the medium and long-wave grid windings in the
usual manner, and the other terminal to earth. When
switched to medium waves the grid of the H.F. valve
was joined to earth through the medium-wave winding
and switch and, therefore, no bias could be applied to
the valve. A condenser of, approximately, .1 mfd.
should be connected between the wave-change lead of
the coil and the switch terminal or the switch should be
joined across the ends of the long-wave winding.

The following three readers successfully solved
Prohlem No. 174, and books are accordingly belng
forwarded to them :

J. Tollerton, 22. Oole Rd., Clcethorpes, Lines;
R. Elis, 2, Wrentham Estate, Old Tiverton Rd.,
Exeter, Devon; J. W. Bearon, 88, Maxwell 8t., Crewe.

Concert from Gloucester
N this concert, which is to be relayed from
the Guildhall at Gloucester, Cyril
Jackson .will conduct the Gloucester Mad-
rigal Singers, which he founded, in nine
part-songs, and Eda Kersey and Herbert
Sumsion will play the Bach Sonata in A
for Violin and Pianoforte. The Singers,
who have broadcast
several times, were
formed in 1929 and
specialise in Tudor
music. Dr. lee
Williams, himself an
enthusjastic radri-
galist, gave them
his warm support,
and they have given
anumberof “‘ period”
concerts. Mr. Sum-
sion is Organist and
Master of the
Choristers at
Gloucester Cathedral.
Thisbroadcast willbe
given in the Midland
Regional programme
on January 30th.

“1066 and All
That »

sccond act of
1066 and All
That,” presented by
the Birmingham
Repertory Theatre
Company, will be
relayed from the Mid-
land Regional on
opened at that
theatre in Christmas
week. ‘Reginald Ar-
kell based the play
on the well-known
book and also wrote
thelyrics. The musicis by Alfred Reynolds.
There have been previous Midland broad-
casts of Aet 2 and of the whole play. In this
performance James Hayter takes the part of
“The Common Man,” formerly taken by
Hugh E. Wright, and Charles Vietor is the
compére. The scenes include Henry VIII
(Stephen Murray) playing musicalchairs with
his wives; Guy Fawkes (Hilary Wontner)
being tried for failing to blow up the
Houses of Parliament; and Charles II
and Nell Gwynn (played by Donald Eceles
and Curigwen Lewis respectively). The
producer is Herbert M. Prentice.

* Rhythms Round the World ”

IS is the title of a programine which

will be given by the B.B.C. Welsh
Orchestra, conducted by Reginald Redman,
on Fcbruary 5th. This is another pro-
gramme in the series in which we travel
round the world giving representative
rhythms from various countries. Starting
from our own country with the March
* Knightsbridge,”” which has become the
signature tune of * In Town Tonight,” we
journey through most of the Kuropean
countries and reach the Far East by way of
Russia. Usually the B.B.C. have brought
listeners back home by way of Hawaii and
America, but this time, owing to the pro-
gramme being shorter than wusual, we
shall finish up in Japan with the Dance of
the Wolves from Gustav Holst’s Japanese
Suite. The tunes in this suite are authentic
and were supplied to the composer by the
Japanese dancer Michio Ito for whom

| the suite was written.
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A Description of the *

N interesting deviee which

b has been on the market
1 for some considerable

- | time and shows sigus of i increas-
mrr m popularity is the ** Tune-

* Indicator, which is, as its

. na,me implies, a neon-filled tube

| for tuning purposes. Before
describing how the Tuncon

. Indicator can be wired into a
| receiver, it may be interesting
to ascertain why such a device
is needed.

It is well known to radio
b amateurs that the older type of

4 non-selective receiver normally
tuned to a signal has a very
wide spread, or skirt, on cither
side of the carrier frequency,
due to the damping of the tuned
circuits. The effect of this
* side-band spread ”’ is to give
a tuning characteristic of the
shape shown in Fig. 1. With
such a tuned circuit it will
‘be seen that -a signal may
be conmderably off tune and yet the
voltage across the coil may not vary very
greatly for a wide band of audio frequencies.
Thus it is immaterial, from the point of
view_ of quality of reproduction, whether
the dial is dead in tune on the station or
not, and an error on eithet.side of the correct
funing point will not give a wvery great
difference in audible response of the differ-
ent audio frequencies.

-Such a receiver, in a locality where the
signal strength from a local station is
sufficiently strong to allow such a reduced
sensitivity as would wipe out rcception
on any other station, would be quite ade-
quate for quality reception without any
eritical tuning. Under modern conditions,
however, this state of affaivs very seldom
is possible.
to pick up a number of stations free from
interference from each other, is usually
made with selective tuned circuits, and the
addition of automatic volume -control,
designed with the object of enabling
reception of all these stations at ap-
proximately equal strength, considerably
complicates the matter of tuning. 1t is the
introduction of automatic volume control
which really necessitates some form of
visual tuning device.

70

PREVIOUS
M.F. STAGES

R1. MAX: VALUE
20,000 — 80,0002
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INDICATOR
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The modern receiver, in order .

‘Tuneon” Indicator, and How It

The Function of A.V.C.

Automatic volume control is simply a
means of suppressing the sensitivity of the
receiver to a given pre-determined level so
that any signal which would normally be
applied to the detector e2bove this level
must be diminished in strength by the
requirted amount. The seusitivity of an

?7' TUNE . T MAX. SENSITIVITY
ACCENTUATING NIGHER ﬁ[(flséﬂ witH A V%’.-
AYDIO-FREQUENCIES REMOVED

____________ N Ay JEveE

AUDIO . QUTPUT FROM
C WHEN .

TOR
RECEIVER 15 IN
PERFECT TUYE

L

5000~ NT 5000 v

PO
GIVING CORRECT FREQUENCY
CHARACTERISTIC

Figs. |1 and 2.—~Showing the difference in re-

sponse of a single circuit tuner and a selective

type of tuner, showing the necessity of providing
a visual indicaior.

effective automatic volume control (A.V.C.)
receiver must necessarily therefore be high,
or only the strongest stations will be
received at all. ’

The A.V.C. is effected by the carrier
wave of the received signal, and if this
exceeds a certain voltage the result is to
damp down, so to speak, the H.F. ampli-
fying valves when the set is tuned exactly
to the carrier frequency. At this point the
audible frequency response, which deter-
mines the quality of reproduction, is a
function of the design of tuned circuits
(neglecting distortion in the L.F. amplifier),
and the shape of the tuning resonance curve
is shown above in Figs. 1 and 2.

Now supposing the set is slightly off
tune; the effect of
this is to reducc the
control action on the
higher frequencies in
the side band, and the
whole shape of the
frequency response
curve is  changed,
resulting in over-
emphasis of the high
frequencies and a dis-
torted output in which
the signal becomes
exceedingly shrill and
unpleasant to listen
to. The better the
AV.C, the worse this
effect, and it is not
always easy to judge
by ear or by the
tuning dial when such

Fig. 3.—A typical circuit for the Neon Indicator.

4

a receiver is dead on
tune. Here is where
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@) A VISUAL TUNING DEVICE

Can be Wired Into a Receiver

the visual tuning device comes in, and
hence the reason for the introduction of
the Tuneon Indieator

How the Tuneon Indicator Operates
The Tuneon Indicator, supplied by
the General Electric Company, Ltd., con-
sists of a neon-filled tube containing three
clectrodes, two short and one much longer.
The long clectrode is the cathode, and the
two short electrodes may be described as
anodes. In operation, a luminous glow
creeps up the tube round the long cathode
as the signal approaches its correct tuning
point, reaching a maximum when the set is
dead on tune. One short electrode anode
is used to employ an inoreasing voltage,
depending upon the signal, and the other
short electrode (tickler anode) is used to
give the tube a pre-set voltage so -as to

| facilitate starting up of the glow.

It is not a difficult matter to apply the
Tuneon Indicator to a receiver, where it is
normally inserted in what is virtually
a potentiometer cireuit in conjunction with
one of the controlled variable-mu valves.
A typical circuit is shown in Fig. 3. In
this circuit it will be seen that a falling
anode current in the controlled valve
introduces a rising voltage across the
Tuneon, and when the anode current of the
controlled valve rises to the order of 1.5
milliamp. the glow completely covers the
long electrode. The Tuncon should, there«
fore, be used in a valve anode circuit where
there is at least 1.5 milliamp. change in
the valve anode current between the
strongest station with full A.V.C. volts
and the weakest station before A.V.C.
has commenced. The length of glow
obtained on the strongest station can be
controlled by a resistance Rl in series with
the anode, which should be made either in
the form of a tapped resistance or a semi-
variable pre-sct type, the maximum value
depending upon the maximum H.T. voltage
obtainable. This resistance R1 accomn-
modates the normal variations ketween
tubes and valves, but once adjusted for a
given set of valves and Tuneon Indicator,
no further adjustments are required until
the valves or tube are replaced. The
resistance should never be reduced below
a value sufficient to give a full length
glow on the strongest’station required.
If excessive brightness of glow is allowed
under this condition then the life of the
Tuneon may be appreciably shortened.

A further resistance R2 should be inserted
in circuit if, as will usually be the case,
the range of current variation obtained

(Continued overleaf)

Ry
ﬁ A > H.T+
B =¥
shia = —
s
Y Tt s
(BT 4. T~
Fig. 4—An alternative method of arranging
the circuit.
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(Continued from -previous page)

from the valve is greater than that required
by the Tuneon. This resistance may be a
fixed ome. The third resistance shown,
R3, is inscrted in series with the third,
or tickler electrode, and the positive H.T.
line. The value of this resistance determines
the amount of initial glow before a signal
is indicated.

As would normally be anticipated with
a gas discharge device depending for its
action on the ionisation of an inert gas,
there is to be expected a material variation
between tube and tube, and the striking
voltage may vary over a considerable
range. This, however, may largely be

PRACTICAL AND AMATEUR WIRELESS

taken up by the intelligent use of the
variable resistance Rl.

Advantages

Some of the advantages of the Tuneon
Indicator over other forms of visual tuning
device are that it does not ocecasion a
complete shut-down of the receiver should
a faillure occur in the neon tube or its
associated circuit. When a mreter device
is cmployed this is necessarily placed in
series with the anode circuit of one or other
of the valves, and should an open circuit
occur in the meter this would result in a
breakdown of rcception unless shunted by
a resistance in some way. With the ncon

February 1st, 1936

tube the only part of the associated circuit
in scries with the valve is a resistance
which could be so madec that the danger
of its breakdown is negligible. Also the
movement of a column of light, such as
in the Tuneon Indicator, is attractive,
and even though other devices to simplify
tuning were included in the receiver
design, there is no doubt that the appear-
ance of a receiver fitted with the Tuneon
is improved by the moving column of light
which it gives.

For convenience in fitting, the Tuneon
Indicator is usually supplied with a very
small four-pin base for which sockets are
readily obtainable on the market.

A Compact Twin-gang

HE great advantage of the twin-gang
condenser about to be described is
its compactness. It has one-hole

fixing, and thus can be removed from the
set in a few seconds, without the necessity
of unscrewing brackets, cte., from the base-
board. The completed component can be
clearly seen in the photograph, and the
various constructional dctails are shown
in the drawing.

The chief components required (probably
already to hand) are as follows. First, a
slow motion disc-drive, of the pattern
shown in the photograph. Second, two
solid dielectric condensers of equal capacity,
either .0003 or .0005 as desired. These
should preferably be of the type having a
nut on the end of the spindle for the fixture
of the pig-tail. Some fairly stout sheet
brass or aluminium will also be required to
make a supporting bracket, some thinner
gauge copper or aluminium for the sereen,
and four set screws with nuts. From the
thicker gauge sheet, éut out the strip to the
shape and size given in the sketch, but
leaving the miarking and drilling of the
bushing hole A until after bending the strip
into bracket form. This hole A should then
be drilled to coincide with that in the main
disc-drive bracket. As different condenser
spindles vary in length, it may be found
necessary to deviate from some of the
dimensions given, and it will be best to
check up the distances required for the
condensers it is proposed to use.

Assembling the Parts

One of the condensers should then be
taken, and an additional nut screwed on to
the spindle end, just sufficicnt to form a

The complete {win-gang assembly.

flat face, and solder should then be run in
to fix to the spindle. Fit this condenser to
the disc-drive, making sure that any
terminal screw which is connected to the
fixed vanes clears the bracket, otherwise
the condenser will be shorted and results
will be nil. One or two washers placed over
the condenser bush will give the necessary
spacing should this trouble occur. The
terminal screws referred to are marked B
in the side view. With the second con-
denser fitted to the constructed bracket
(again taking care as to clearance of
terminal screws) loosely fasten to the main
disc drive bracket by two set screws, as
shown. The clongated holes allow the
spindle of the rear condenser to be pushed
up against the soldered nut of the front one,
when the two should then be sweated
together, both sets of moving vanes being
first turned full in. The set screws can then
be tightened up.

It now only remains to construct the
screen from the thinner sheet of aluminium
or copper and fit it betwcen the two

Condenser Assembly

condensers by means of the remaining set
serews, and the component is completed.
Two trimmer condensers will, of course, be
necessary to match up the circuit, and these
might be old ncutrodyne condensers fixed
at convenient positions on the baseboard,
but as close as possible to their respective
condenser. '

The twin-gang condenser deseribed was
made up by the writer for use in a portable,
where very little space was available, and
gave a very good performance. A certain
amount of loss occurs, of course, due to the
solid dielectric condensers, and it cannot be
expected to give results equal to commercial
midget twin-gang condensers, which ave
air spaced, and which have been advertised
in these pages from time to time.

: NEXT WEEK!
FREE FULL-SIZE BLUEPRINT

OF
F.J.CAMM’S MONITOR THREE!
Specially Designed for Beginners

DISC TYPE DRIVE

\

CONDR. SPINOLE

25— SOLDERED TO NUT.
"
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AND STRIP FROM WHICH IT IS FORMED, ——
BUSHING HOLE A SHOULD BE DRILLED QUT
AFTER BENDING THE STRIP, AND SHOULD BE
CONCENTRIC WITH BUSHING HOLE IN MAIN

BRACKET OF DISC DRIVE

Full constructicnal details for making a twin-gang condenser.



~ February 1st, 1936

S was outlined in the previous arvicle
of this series, I propose to deal this
week with the construction of a
voltmeter which will enable the serviceman
or amateur to measure either A.C. voltages
irrespective of their frequency, or D.C.
voltages, without appreciably loading the
circuit to which it is connected. In fact, the
_current taken to operate the meter is so
small as to be negligible under ordinary
circumstances, and this is best illustrated
by stating that the meter connected across
a gramophone pick-up, for instance, will
indicate the voltage developed at the
pick-up terminals, and, if a constant
frequency ‘record is played, the character-
istic curve of the pick-up may be plotted.

I have no doubt that many of my readers
regard the valve-voltmeter as a highly
complicated piece of apparatus, so difficult
to calibrate and operate that it would be
quite out of the question to construct one,
far less use it. I will therefore endeavour
to touch lightly on the theory governing
the operation of the type of valve-voltmeter
which is to be constructed, in order that
this impression may be dispelled and a very
useful instrument added to the equipment
of every keen reader.

Most readers will be aware of the fact
that the grid of a valve used as an anode-
bend detector is biased negatively until no
current flows in its anode circuit. Now,
if a voltage be applied to the grid circuit
in opposition to the grid-bias voltage, i.c.,
positive to grid and negative to filament
cireuit, a certain percentage of the negative
bias will be cancelled out and current will
commence to flow in the anode circuit.
The magnitude of this current will be
governed by the reversed voltage applied,
and if we connect an appropriate D.C.
milliamp. range of our universal meter in
the anode circuit of the valve we shall be
able to measure this voltage by calibrating
the milliammeter in terms of the applied
voltage.

Alternating Voltage

When an alternating voltage is applied to
the grid of an anodec bend detector valve
the negative half-cycles are suppressed
because the valve is so heavily biased that
no further change in anode current can take
place with an increase of negative volts,
but the positive half-cycles reducc the
negative bias in precisely the same way as
a steady positive direct voltage, and the
anode current of the valve will rise in
sympathy.

PRACTICAL AND AMATEUR WIRELESS
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SERVICING SETS FOR PROFIT

In this Sixth Article of the Series, Constructional Details of a Simple Valve:
voltmeter for the Serviceman are Given

It will thus be seen that it is quite easy
to connect up & suitable valve in such a
way that the application of positive voltages
to its grid will produce visible indications
of current through a meter connected in its
anode circuit. When a given alternating
voltage is applied to the grid, exactly
identical indications will be obtained on
the anode milliammeter, no matter whether
the frequency of the applied voltage is
50 cyeles from the mains or an extremely
high frequency generated by a wireless
transmitter. Of course, there are limitations
to the frequency accuracy of a valve-
voltmeter, but as the limitations are set
by the grid-filament capacity of the valve
used, the shortness of the wiring to it, and
similar factors, an ordinary receiving valve
will operate quite satisfactorily in this
respect over a range of frequencies from 50
to 1,500,000 cycles per second, a range more

than sufficient to meet the needs of the.

majority of my readers.

The valve chosen for this valve-volbmeter
is the Marconi or Osram P2, hecause with
an anode voltage of 50 volts and 9 volts
on the grid the characteristics will allow
us to measure 5 volts D.C. or A.C. without

20. 100a METER
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Fig. 1 (akove)—
T he theoretical cir-
cuit of the valve-
voltmeter described
in this article, and
Fig. 2 (right) the
completed instru-
ment in ifs screened
box showing the
space left for the
calibration chart.

running into positive grid current. It may
seem unnecessary to provide a “ grid-base
of 9 volts in order to measure a change of
only 5 volts, but my readers will remember
that a R.M.S. voltage of 5 volts A.C. has
peaks which are 1.404 times the magnitude
of the R.M.S. volts which we are to measure,
and the voltage will actually rise to 7 volts
peak. Therefore, by allowing a grid base
of 9 volts we effectively prevent the flow
of grid current within the range of our
instrument.

If we wished to measure, say, 50 volts
directly, we should require a valve which
needed at least 70 volts grid bias to stop
anodecurrent flowing and a correspondingly
higheranode voltage. This would obviously
be impracticable with any battery-driven
valve, and s0 we must incorporate some
form of potential divider to multiply the
initial voltage range of our instrument.
Reference to Fig. 1 will show that the
voltage we wish to measure is applied
across a l-megohm potentiometer, the
slider of which is connected to the grid
of the valve. It will be seen that if the
slider is turned to the end of the potentio-
meter which is connected to input terminal
G, the whole of the external voltage applied
is received by the“grid of the P2 valve
and therefore our calibration will be direct,
but if we set the slider half-way down the
resistance element only half the applied
voltage will be received by the grid of the
valve and our calibration will be doubled.
This is extremely convenient and it has
been found possible to extend the range
of the instrument to read 50 volts quite
easily by this means.

(Continued overileaf)
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FOR THE EXPERIMENTER
(Continued from previous page)

Setting the Zero

The next point of interest in the circuit
is the method adopted for setting the
“zero” of the valve-voltmeter. It will
be appreciated that as we increase the
grid bias on our P2 valve its anode current
will fall, and as it will be very difficult to
read on the milliammeter in its anode
circuit the exact point when the current
falls to zero, it will be more convenient to
select an arbitrary point on the scale, say,
the first small division, or .01 milliamp. and
set the meter to read this value before we
commence to take readings. For this
purpose we must use a grid-bias battery
and select a negative tapping which will
reduce the anode current to approximately
the value we require, and then make our
final adjustment by rotating the 25-ohm

250 POTENTIOMETER
UPPER ﬁ
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with the milliammeter to 50 volts positive
H This resistance provides a means
of limiting the current taken by the valve
when grid bias is removed or neutralised
by an applied voltage. If we look at the
characteristic curves of a P2 valve we shall
find that with no volts on the grid and 50
volts positive on the anode the anode
current will rise to approximately 12 m/A.
This would obviously be greater than we
could read on the 0-1 m/A. scale of our
universal meter and, furthermore, would he
a fairly heavy load on the small capacity
H.T. battery weintend touse. If, however,
we include & resistance in the anode circuit
of the valve we can cut down the anode
current which will flow for low values of
grid bias without affecting the grid circuit
or the maximum range of our meter in any
way. Also, by making this resistance
variable we have an easy method of arrahg-

UNSPILLABLE
2v ACCUMULATOR
e T ]

i =1 Mo POTENTIOMETER
ON-OFF® SWITCH UPPER
Qa LOWER

3 H.T. BATTERY

GB+

G.B. BATTERY

Fig. 3.—The full wiring plan for the valve-voltmeter.

potentiometer across the filament cireuit
of the valve, which gives us a final control
over a range of 1 volt positive to 1 volt
negative. Fortunately a P2 valve with
50 volts on its anode and 9 volts negative
‘'on its grid is almost biased to *‘ cut-off 7
and the filament potential divider will be
found to give ample adjustment.

Coming next to the anode cireuit of the
valve we see that a variable resistance
of 20,000 ohms is connected in series

ing that our milliammeter shall read exactly
1 milliamp. when the maximum voltage
we wish to measure is applied to the
grid circuit of the ‘P.2. As will be seen
from Fig. 3, the 20,000-ohin resistance is
mounted on a hracket on the baseboard,
as it is unnecessary to adjust this con-
tinually and, provided it-is set at the
commencement of calibration or measure-
ment, all further adjustment is carried out
by the external controls.
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Constructional Details

The foregoing would appear to explain
all the major technical details of the meter,
and we can proceed with the constructional
details.

The whole apparatus is mounted on a
metal panel and wooden baseboard, which
should be inserted, as shown in Fig. 2, into
a metal screening box in order that the
readings obtained on the meter are
unaffected by stray H.F. fields. The size
of the screening-box is governed by the size
of the H.T. battery and unspillable accumu-
lator which the constructor wishes to
incorporate, and hard and fast dimensions
are, therefore, not given. At this juncture
it may as well be mentioned that the valve-
voltmeter will work quite satisfactorily
without the complete screening box pro-
vided that extremely high accuracy is not
required, but in all cases the metal panel
should be retained. This introduces slight
complications because three of the terminals
to be mounted on this panel are not at earth
potential and it will, therefore, be necessary
to insulate their stems by suitable insulating
bushes. Also the 1-megohm and 25-ohm

LIST OF PARTS REQUIRED FOR VALVE- :
VOLTMETER.

1 Screening Box (see text).

1 Panel (metal) and baseboard to fit above.

1 60-volt H.T. Battery.

1 9-volt G.B. Battery.

1 2-volt unspillable Accumulator.

11 megohm Potentiometer (ungraded and
with insulated spindle).

1 20,000 chmWire-wound Variable Resistance
(with insulated spindle).

1 Mounting Bracket for above.

1 25.ohm Filament Rheostat.

i 1 4-pin baseboard.mounting Valve-holder. H

i 2 0.01 mfd. Fixed Condensers.

i 1 “On-off”” Switch.

4 Terminals (three with insulating bushes for
metal panel).

Connecting Wire, Screws, etc.

foanphamen PETTors
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potentiometers should be of the type whose
spindles are not connected to the rotating
contact. Suitable components are made by,
Reliance and other manufacturers. Alter=
natively, the spindles could also be insulated
by suitable bushes, but this system is not
quite so satisfactory, as she screening is
impaired. by bringing ‘“‘live ” spindles
through the panel.

The remainder of the constructional work
and wiring is straightforward, and if the
explanatory drawings are followed carefully,
no difficulty should be experienced in
constructing the valve-voltmeter.

All that now remains is to calibrate the
1-megohm potentiometer and to set and
calibrate the meter, and this procedure, to-
gether with some of the uses of the meter,
will be dealt with in the next article of this
series.

Radio Grass Widows
l.\T the city of San Francisco, it is reported
that a number of women, whose hus-
bands devote the bulk of their leisure time
to amateur experimental transmission or
listening on short waves, propose to estab-
lish an exclusive club in which they can find
counter attractions,

Installation of Radio Linz

E 17-kilowatt station at Rosenhuegel,

which previous to the opening of the
new high-power transmitter broadcast the
Vienna programmes, has now been dis-
mantled and transferred to Linz. It has
been entirely brought up to date, and will
take over its service on 231.8 metres

. ;
i HERE and THERE :

Yaiir e e

(1,294 ke/s), a wavelength common to other
Austrian relays.

The Czechs Plan Something Big!
HE Czech Government has earmarked
the sum of twenty-seven million
kronen for the improvement of the broad-
casting system. A 'new 60-100 kilowatt
transmitter is to b€ installed at Prague as
a second station ; the Prague 11 (Strasnice)
5-kilowatt plant to be maintained as a
stand-by in case of emergency. A similar

transmitter is to be erected near Uzhorod,
and a new 100-kilowatt station built north
of Neutra, to extend the area now covered
by Bratislava. Finally, Brno is to be given
a 40-kilowatt transmitter. Possibly, also
smaller relays may be installed at Carlsbad
and Budweis.

Farthest North
OSCOW reports good reception of
broadecasts from a l-kilowatt station
which has been erected on the Taimir
Peninsula, on a site near Cape Chelyuskin,
possibly the most Northern station in
Siberia, and -is destined to provide news
bulletins and entertainments to the scat-
tered population in the Arctic Circle.



WRINKLES

Preventing Meter Leads Breaking
ERE is a dodge for preventing the wire
in meter leads breaking off where they
join the test points. Obtain an old lamp
socket and remove the springs from the

A dodge for pre-
venting meler leads
breaking.

two plungers. Pull these out a little and
slip one over each lead. Push one into the
end of each test prod and twist the spring
slightly so that it grips. The springs
prevent the leads from hending too sharply,
and I find they now last for months.—
W. Tayror (Derry).

A Fuse Hint

O test the anode current taken by a
valve under working conditions in a set
the milliammeter should be inserted in the
plate circuit of the valve on the H.T. side
of any transformers, resistances, etc., con-
nected to it. This often means breaking,
in turn, the leads from H.T. positive to
each valve—a lengthy and exasperating
process.
The following idea has been incorporated
with great success in a number of sets, and

A usefu! fuse-board arrangement.

serves several useful purposes. On a strip
of plywood mount as many fuse-holders,
of the flashlight bulb type, as there are
valves in the set, and mount this so that it
is accessible when the set is working.

All the terminals on one side are con-
nected together and to H.T.4+. The
terminals on the other side are wired up to
each valve and form convenient anchorages
for wire-ended decoupling resistances. A
Igngth of twin flex is connected to the
milliammeter and crocodile clips soldered to
the other ends. To obtain the anode
current reading of any valve it is then only
necessary to take out the fuse, connect
the appropriate clips (coloured red and
black) to the two terminals of the holder,
and switch on the set.

| of the

THAT DODGE OF YOURS!

Every Reader of “ PRACTICAL AND
AMATEUR WIRELESS’® must have
originated some little dodge which would
interest other readers. hy not pass it on
to us? We pay £1-10-0 for the best wrinkie
submitted, and for every other item published 3
on this page we will pay half-a-guinea. Turn !
that idea of yours to account by sending it
in to us addressed to the Editor, “ PRAC.
TICAL AND AMATEUR WIRELES
George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on everyitem. Please note that every
notion sent im must be original. Mark
envelopes “Radio Wrinkles.”” Do NOT
L enclose Queries with your Wrinkle.
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In addition, if a fault develops anywhere,
and the set will not work, all the valves
and current-carrying components can be
quickly tested by this means—often a most
valuable asset.—A. B. C. (Liverpool).

An Easily-made Microphone

A CARBON-BUTTON type microphone

can be very easily and cheaply made,
using paper for the diaphragm. All that is
required is a block of wood 2}in. by 24in.
by 13in., a piece of good hand-made drawing
.
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Marking out the wood block for a simple
microphone.
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paper such as “ Whatmans,” the micro-
phone button, and its mounting. The
block of wood is cut to the conventional
octagonal shape, and a hole 1%in. diameter
drilled through it, as shown in the sketch.
To make the diaphragm cut a piece of the
paper about 4in. by 4in. and ‘‘damp-
stretch ”’ it over one end of the block.
This is done by thoroughly soaking the
paper in water and pulling until it has been
stretched in every .direction as
much as it will go. While it is
still damp fix it round the edges
block with thin
glue, and allow it to dry
under pressure for about
twelve hours.

When dry, it will be
found that the paper is
tightly stretched over
the hole in the block.
Trim off the surplus paper
round the edges and care-
fully make a small hole in
the centre of the diaphragm.
By means of hard cardboard
orleatherwashersattachthe
button, which must also be

PAGE

firmly mounted at the back. Cover up the
back of the microphone with wood or
cardboard, and bring out the two wires
from the button to terminals or sockets.
The microphone can then be mounted on
one of the many stands which have been
described in this paper, and connected to
the set in the usual way.

This microphone has been found to give
as good quality, and to be slightly more
sensitive than a metal diaphragm micro-
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A section o
an easily-made
microphone.

phone with the same button, while it is
much simpler and cheaper to make.—
WiLLiam MuireEAD (Falkirk).

A Multi-contact Rotary Switch

{E accompanying sketch shows a

multi-contact rotary switch 1 have
devised from some sparc toggle switches,
an old potentiometer casing, a bush and
spindle from an old reaction condenser, and
a circular piece of brass. The sketch shows
the constructional details clearly.

As there are a number of different types
of toggle switches, and single and double
pole on-off types, a multi switch of this
kind could be made up to suit a dozen
different requirements that are always
cropping up in wireless construction.—
J OSEPH SvrcLIFrFE (Salford).

NEXT WEEK! Full-size Blue-
print of Mr. F. J. Camm’s Monitor
Three ! Specia'lly Designed for

Beginners.

TOGOLE
SWITCHES

A gt

SPINDLE & BUSH
FROM OLD CONDENSER

BAKELITE CASE FROM
TENTIOMETER

Two views of a multi-contact switch.
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Resistance, Inductance and

Do You Know What these Much-used Terms Mean and their Signi:

Capacity

HE terms forming the title of this
article are used so frequently in all
wireless work that the constructor

is apt to take them too much for
granted without understanding their mean-
ing and importance. When you talk of
ohms, megohms, microfarads, micro-micro-
farads, henries, millihenries, and microhen-
ries, do you know exactly what is meant,
and do you know the importance of keeping
resistance, inductance, and capacity in their
right places ? If you do, the following will
probably not prove very helpful to vou ; if
you do not, it should give you a clearer in-
sight into wireless-set construction.

Resistance, Current, and Voltage
Let us consider resistance first, because
this is perhaps most easily understood.
By resistance we mean the opposition
which any wire or material offers to the
passage of an electric current through it.
Thus, each material—more especially each

RESISTANCE

-

INDUCTANCE

Fig. 1.— A straight length of wire has resistance

only ; when it is coiled it has inductance (and

resistance), and when it is cul in two and the

two halves placed close together there is capacity
between them.

CAPACITY

ficance in the Design and Consiruction of Wireless Sets?
Article Tells You in Simple Language.

(actually there is a negligible proportion
of inductance), but if the wire is made
into a coil or helix it has both resistance and
capacity, whereas if it is cut in two and the
two lengths placed parallel to each other
and a small distance apart, capacity exists
between them. This is probably the sim-
plest method of noticing the relationship
between the three expressions.

Units of Measurement

Before going farther it might be de-
sirable to consider the units used in the
measurement and definition of the properties
which are being described. Resistance, as
we have seen, and as most readers know,
is measured in ohms, but it is often more
convenient to speak in terms of millions of
ohms, since it would be rather unwieldy to
write, say, 5,000,000 ohms. Thus, the term
megohm is used, and 1 megohm is equiva-
lent to 1,000,000 ohms.

The unit of capacity is the farad, but this
is far too high for most wireless purposes,
so we work in millionths of farads, or
microfarads. Even a microfarad is too large
a unit for nany purposes,andthis istherefore
split up again into millionths, which are
known as micro-microfarads. Thus, 25
micro-microfarads is the same as .000025
microfarad or .000000000025 farad.

A similar splitting-up has to be carvried
out in the unit of inductance—the henry.

metal—has a particular specific resi e,
by which is meant its resistance relative
to a standard. Thus, the specific resistance
of aluminium is 2.83 ; brass, 7.0; copper,
1.7 ; platinum, 10; zinc, 5.8, and so on.
The actual rvesistance of a piece of metal,
however, depends not only upon the
specific resistance, but upon the cross
section and length. It is obvious that a
thin wire must offer a higher resistance
than a thick one of the same material,
because its conducting path is narrower.

>HT+
HFC.
4 COUPLING
= CONDENSER
b >HT-

It may not at once be apparent, but it is
a fact that resistance, current, and voltage
in a circuit ave all allied, one being dependent
upon the other two. This fact is governed
by the well-known formula known as Ohm’s
Law, due ]go the discoverer. The formula

reads I=—, where I is the current flowing,
R

E is the voltage or electro-motive force
causing the current to flow, and R is the
resistance in circuit. The mathematical
aspect of this formula need not be con-
sidered here because it will be amply
covered in another article entitled ¢ Simple
Wireless Arithmetic,” in a later issue.

Changing Resistance into Inductance

and Capacity

Now we may turn our attention away
from resistance for a moment, and con-
sider the other two terms to which reference
has previously been made—inductance and
capacity. These are most easily understood
by considering a length of wire and making
reference to Fig. 1. When the wire is in a
straight length it has resistance only

Fig. 2.— A condenser used for coupling two
valves, as indicated in this circuit, acts as a
complete insulator to the D.C. supply from
the high-tension battery. but offers a low
resistance to H.F. currents.

Here we have millionths of henries, or micro-

henries, and, though not very often used,.

thousandths of henries or millihenries. Sum-
ming up the above we see that micro-micro-
means one billionth, micro means one
millionth, milli means one thousandth, and
meg. or mega means one million.

The Importance of Inductance
Inductance is often wrongly understood,
but an idea of the meaning of the term can
best be grasped by considering it as being the
resistance to alternating or high-frequency
current. No matter how a length of wire
is coiled its resistance to D.C., which is
governed by Ohm’s Law, does not change,
but its resistance (impedance or reactance
is a more correct term) to alternating
currents alters vastly. For example, the

This
By FRANK PRESTON

length of wire used for the average high
frequency choke has a resistance to direct
current of about 300 ohms, whilst its
inductance may be approximately 250,000
microhenries. This means that its impedance
to low-frequency currents having a fre-
quency of 1,000 cycles per second (equiva-
lent to the highest note of the human voice)
is 1,600 ohms, whilst the impedance to
currents of 1,000,000 cycles per second (the
frequency equivalent to-a wavelength of
300 metres) is 1,500,000 ohms. These
figures are not necessarily perfectly accurate,
but are sufficiently so for our present
purpose.

Function of L.F. Chokes

A similar position exists with regard to
low-frequency chokes, for a choke ratcd at,
say, 20 henries would have an approximate
D.C. resistance of 250 ohms. But the impe-
dance of the choke to an A.C. current at 50
cycles would be about 6,000 ohms, or 12,000
ohms if the frequency were doubled.
These examples show one important use
of inductance : an inductance coil or choke
can be designed to provide an easy path
for direct current whilst offering a con-
siderable resistance to alternating currents,
or, by using a smaller inductance value,
to offer a comparatively low impedance
to low-frequency alternating currents and
a high impedance to high-frequency cur-
rents. It will have been gathered from the
foregoing that the impedance of a choke
increases with inductance and frequency,
and vice versa ; it is important to remember
this simple fact.

The Effect of Capacity

So far we have said very little about
capacity, but this generally indicates the
property of a condenser for storing elec-
tricity, just as the capacity of a water
tank indicates the amount of water that
the tank will hold. Thus, a 1-mfd. con-
denser will hold twice as much as a .5-mfd.
condenser, and so on. This particular
property of capacity is used to only a
small extent in wireless practice, however,

DECOUPLING
CONDENSER..

ECOUPLING
ESISTANCE. %
HT*

£ —HE-

| Fig. 3.—A decoupling condenser 'provides a

perfect barrier to direct current, but has a
comparatively low resistance to low-frequency
currents.

and the main point to consider is that a
condenser offers infinite resistance to direct
current (it can be considered as an almost
perfect insulator, in fact), but it does not
prevent the passage of alternating or high-
frequency current. This can readily be

(Continued on page 638)
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Two Drydex H.T. bat-
teries, (Above) a triple
capacity  baltery, and
(right}) a standard 120
volts battery.

HEN the purchase of a new car is

contemplated the question of

upkeep and running expenses is
one of the first to be considered, since the
answer to this generally enables one to
decide whether or not one can afford
the car. In radio, unfortunately, the
corresponding question is rarely given the
attention it deserves ; probably the reason
is that the cost is so much less, and that the
difference in running expense between
various receivers is also less.  But if the
matter is considered on a basis of percentage
difference between, say, a three-valve
receiver with S.G. and pentode stages and a
five-valve superhet with frequency-changer
and push-pull output the result might be
surprising to many.

A Two-valve Battery Set

Suppose we examine a few figures in order
to obtain more definite results. In the first
place we might take as an example a two-
valve battery receiver with detector and
pentode valves intended for loud-speaker
operations. In order to ensure a reasonable
output from this, 120 volts H.T. will be
cssential, and the total current consumption
—assuming the use of a high-efficiency
pentode giving an output of about 500
milliwatts—will be about 7 m/A for the
pentode and 1 m/A for the detector, or 8 m/A
altogether. A set of this kind could be
operated from a battery of the lower-
capacity type having a rated discharge of
6-8 m/A costing about 7s. 6d., and about
300 hours’ service would be obtained. On
the other hand, use could be made of a
super-capacity battery rated at about
12 m/A discharge and costing approxi-

mately 10s. 6d. When using the larger |

battery costing only about 40 per cent.
more, however, the hours of useful service
would be just about doubled ; the saving in
expense when using the larger battery is
cvident.

Economy of Super-capacity Batteries

If the receiver were a three-valver with an
average current consumption of, say,
12 mA. the economy effected by using the
larger battery would be still more pro-
nounced, since the life of a normal-capacity
battery wauld be relatively short. For
example, the cheaper battery would have a
useful life of only about 120 hours, whilst
the other could be expected to last for at
least 320 hours. In other words, the
running costs, so far as H.T. is concerned,
are only very slightly higher for a set taking
12 m/A and operated from a super-capacity
battery than for the smaller set when used
with a battery of normal or standard
capacity. 3

I

As to actual costs
of  high - tension
current when the
receiver is normally used 25 hours per
week, and when using a battery at its
average rated output, a useful life of about
twelve weeks can be expected. This means
that a two-valve set of the type first referred
to would cost 2s. 6d. per month for H.T.
current when operated from a normal-

| capacity battery, or about 1s. 9d. when

a super-capacity battery were used.

The larger rcceiver would cost approxi-
mately 5s. per month when usingv normal-
capacity battery, or less than 3s. 6d. per
month with the super-capacity battery. In
estimating the cost of battery current for
other types of receiver a fairly close
approximationrcan be obtained by assuming
that a lifc of at least 300 hours should be
obtained when the battery is operated at its
average rated output, whilst 600 hours is a
safe estimate when it is operated at about
‘“ two-thirds load.” The saving is still
greater when using a battery of larger
relative capacity, because the length of
service is not proportional to the capacity
of the battery, but almost to the square of
the capacity. This means that a battery of,
say, 5,000 milliampere-hours’ capacity
would last very nearly four times as long
as one of 2,500 milliampere hours on the
same load. It might be mentioned,
incidentally, that milliampere-hour ratings
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A Sie;rlens Standard 108 volts battery.

are of little value in computing the probable
life of the battery, since so much depends
upon the regularity of use, maximum
current at any time, and several other
factors, and the above figures arc used
merely to illustrate the point in question.

Special Cases

A receiver with a class B or Q.P.P.
output stage is extremely economical of
current in proportion to the output which
it gives, but can be expensive to run if the
battery is not correctly chosen. It is
frequently thought because the average H.T.
consumption is only about 10 milliamps.,
that a battery intended to supply this
output is perfectly satisfactory. This is
far from correct, because the maximum
current consumption may be as high as
30 milliamps, although such a current is
drawn only for a very few seconds per hour.
In order to cope with these ¢ peaks’ the

PRACTI_CAL AND AMATEUR WIRELESS
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A Simple Explanation of the methods of determining

Various types of Receiver.
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Costs

the Amount of Power, and Hence the Cost of Running

The Question of Ensuring

Economy is Also Considered

battery employed should have a rated
output of at least 16 m/A if economy is to
be considered. With a battery of such a
rating a useful life of 4 to 6 months is to
be expected, and thus, taking the price of a
120-volt, 20 m/A battery as 15s., the cost
per month will average 3s. 6d., which is
little more than the cost of current for a
normal threesvalve receiver with pentode
output when used with a 12 m/A battery.

Accumulators

One of these forms of supply becomes a'
practical essential if a continuous current
in excess of about 20 milliamps. is required,
especially where economy must con-
sidered. The eliminator will be considered
later after dealing with mains-operated
receivers, so we are left to consider the
advantages of accumulators. The normal
type of lead-plate accumulator is best
known and is ideal when there are good
facilities for charging, but it is rather a
nuisance if the accumulator has to be
carried for some distance to the charging
station. The price wvaries according to
capacity rating, but an average figure is
6s. per 10-volt section. Having a capacity
of about 5,000 milliampere-hours, such
accumulators will give a discharge of
20 milliamps. for about 250 hours. Thus
the battery will give about three months’
service per charge, the latter costing about
2s. per 60 volts. When a discharge rate
up to, say, 40 milliamps. is required it is
best to use accumulators having a capacity
of 10,000 milliampere-hours and costing
about 12s. per 10 volts. Such batteries.
will run for at least six months at 20
milliamps., or for between two and three
months at double the output, and cost a
little more for charging.

(To be continued)

The S-iemens Super Radio 50 volts H.T. battery.
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Cats and Mice
IME has come, the walrus said, to talk
of many things, and one of the things
of which I wish to speak this week is cats,
if you will allow me to be ungrammatical.
I read the other day that cats and mice
have actually got in the news. One wan-
‘dered into the apparatus at Radio-Nor-
mandie the other day and the short circuit
which resulted caused a small fire. It is not
known what happened to the cat, but I will
refrain from making the obvious joke about
its whiskers ; and a mouse ate the insulation
off the mains transformer of a set owned by
a"feader. When he switched on, I am
informed that the mouse had about 350
‘volts to help its digestion. I hope thisitem
of news will not inspire the many budding
inventors who frequently write to me to
'design special mouse-traps of which the
home radio forms the integral part.
et

“ Wanted—a Volume Control”’
. J. C., of Sutton, writes: “In reply
to your article in PRACTICAL AND
AMaTEUR WIRELESS of January 4th, Vol.
7, No. 172, you write ¢ Wanted—A Volume
Control.’
“WWell, I wish to state that T have had

More about cais—one caused a small fire at
Radio-Normandic the other day.

aggolume control in use from November,
1931.

“ The potentiometer called for, and still

in use to-day, is made by Claude Lyons,
Ltd., 76, Oldhall Street, Liverpool, or 40,
Buckingham Gate, London, and is sold in
many resistances from 100 ohms to 50,000
ohws. One in use is 4,000 ochms, type M4,
for two variable-mu valves.
. “I have nothing but praise for this
potentiometer, as I had several potentio-
méters, which were not all they should
have been.

“This potentiometer has been in constant
use since November, 1931. and has done
all and above what a good ‘potentiometer
should do. They are not dear, about
ps. 6d. each. C. Lyons also stock the
¢ Hum-Dinger,” which is another fine
article.

“ The usual ‘I have no connection with
C. Lyons, Ltd.,’ ete.

“Trusting you will try one of these
potentiometers yourself, and find what a
good job they are.” -

Floods—A Compensation
ACHEERFUL correspondent who refuses
to have fhis ‘high spirits submerged
even by floods tells me that he has been
living in his bedroom for some time as the

By Jhermion

water has entered the ground floor of his
demesne and the furniture s afloat. He
managed to retrieve the wireless set and
rigged it up in vhe bedroom aforesaid. He
noticed a marked improvement in reception
which he puts down to the improved earth
provided by the water. At last, he says,
he is surc that he has got a good earth.

The Luxembourg Effect

CAN’T anything be done about the

‘ Luxembourg effect > ? 1 heard a
man say the other day: ‘“ What’s the good
of buying a good or expensive set if every
station is to be ruined by a background of
advertising announcements ? This is an
exaggeration, but trade is bound to be
affected by people buying cheaper ‘ local ”
receivers unless the trade make some
appearance of ‘“ doing something about it
and not just saying ‘‘ For technical reasons
it can’t be helped.”

Debates

HE B.B.C. announce that there are to
be fewer debates. I am glad to hear
it. A recent debate completely ruined an
evening for me. I had asked a friend round
for a quiet evening and switched on the
wireless. We had not listened to much of
the debate before it became obvious that
on that subject we could not agree. We
parted at the end of the evening mortal
enemies. Unfortunately, he is one of those
people who becomes abusive in the heat of
argument.

Tuning Dials

lT is many moons since I stated that the

tuning dial should . be dispensed with.
Since that day the manufacturers seem to
have gone even more whole-heartedly into
the question of devising intricate and
elaborate tuning devices, and I must say
that I am intrigued by some of the schemes
which have been produced. However, I
still maintain that the tuning scale is not
an ideal device for the location of stations.
But, unfortunately, many listeners still
seem to want a wireless receiver to do
things outside its capabilities. They want
this station and that station at all times
of the day or night, without first considering
whether or not the receiver is suitable for
the reception of that station. Consequently,
there is much searching and manipulation
of the controls in an endeavour to make
a very weak signal audible, and it seems
that if the tuning dial is crammed full of the
names of stations it gives the user an added
sense of superiority. My ideal receiver
only gets two stations, and there is no tuning
dial. A simple switch has two positions
marked National and Regional, and I hear
nothing but these. But the quality is
astounding to those who are used to the
more usual type of reception, and there is
no reaction or other artifice for bringing
up the strength of more or less inaudible
stations. Two ftatly-tuned H.F. stages feed

a diode which feeds a super-power output
stage with 500 volts H.T., delivering at maxi-
mum over 6 watts. A volume control is
fitted, and normally the output is adjusted
to about 2 watts level. After using this
no member of my household would be
bothered with a tuning dial and various
tuning adjusters, and I am sure that the
production of a commercial receiver with
a neat row of buttons, limited to no more
than half a dozen, would have an appeal
to those who are interested in good quality
signals. What about it, manufacturers ?

Portable Troubles

T is a long time since I saw a portable
which had broken down due to accumu-
lator fumes. This was a very common
complaint in the early days of broadcasting,
but seems to have died out quite con-
siderably of recent years. The fumes from
the accumulator play upon the finer wires in
the receiver (such as the frame aerial),
and corrosion sets in with eventual breakage.
This trouble generallyymakes itself evident
by crackling noises which inerease steadily
in intensity. If you have a portable in
which the accumulator is of the ‘frec
acid >’ type, and this is enclosed in amongst
the wiring or near the frame aerial, you
should take steps to avoid the trouble.
A very simple and efficient dodge is to fit
a short length of rubber tubing to the
vent cap of the accumulator and lead this
out through a hole in the side of the case.
Alternatively, the adjacent parts may be
painted with anti-sulphuric paint, or a
thin sheet ofglass may be supported above
the accumulator to prevent the fumes from
coming into contact with the wires. The
first arrangement is the most efficient.

Incompetent Radio Dealets v
l HAVE written on this subject before,
but I am constantly being reminded of
the lack of elementary radio knowledge
and equipment by so-called service en-
gineers, dealers, and their assistants. It
seems that a large number of these people
have not the slightest idea how to check a
tuning coil or a transformer, and about all

At last ke has a good carth.

they seem capable of doing is applying a
voltmeter to the terminals of the high- and
low-tension batteries. Even then they are
frequently very uncertain as to the exact
meaning of the readings which they obtain,
and either forget all about the variation
in voltage which occurs when the battery
is ‘““loaded,” or otherwise use a low-re-
sistance meter which is itself an appreciable
(Continued overleaf)
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*load.”” Therc is no excuse whatever for
any professional wireless engineer to
tolerate cheap and inefficient meters to-day,
for perfeetly reliable ones can be bought at
reasonable prices, and they are made by
nearly every instrument maker. I strongly
recommend every person engaged in the
scrvice business to obtain—if he already
does not possess one—a reliable multi-
purpose test meter which. is suitable for
measuring both A.C. and D.C. After that,
I recommend him to learn how to use it
correetly, and to study the makers’ litera-
ture. When he has mastered that side of
the Business, he might invest in a ‘good
resistance and capacity bridge and a local
oscillator ; these must be uséd still more
skilfully, but practicc makes perfect !

All About Fog
N this interesting feature programme
(Regional, February 3rd) an endeavour
will be made to portray some of the many
activities of the public services in- their
eitforts to reduce to a minimum the incon-
venience which fog causes to the public,

Can't anything be done about the Luxembourg
effect ?

On land, sea, and air, life is held up, but
. great efforts are made to overcome the
dangers and delays which we all know only
too well.

In the air the difficulties can be partly
overcome by means of wireless telegraphy,
and on the sea, ships can find their positions
by means of echo sounding apparatus and
by means of wireless telegraphy, asin the
case of aeroplanes ; but the danger to large
and well-equipped vessels as well as to the
smaller fishing vessels remains considerable.
On land, the railway and underground
companies, as well as the omnibus and
tramm campanies; are hard at work to keep
their services running ; and indirectly, fog
affects the Post Office, the electric light and
power supplies, as well as numerous varie-
ties of business firms.

All these difficulties and the steps taken
to counteract them will be illustrated and
explained in this programme, listeners to
which will realise that, although in times
of fog they may feel themselves abandoned
to the whim of nature, there are in actual
fact large and efficient organisations doing
everything in their power to enable them to
continue life with as little interruption and
inconvenience as possible. The programme
has been devised and will be produced by
Robin Whitworth.

Conquest of the Air

HO owns the air ? Does the future

of aviation depend on subsidy ?

Can air-raid precautions ever be effective ?
These are a few of the many questions which
the layman asks himself about aviation,
and a series of talks, beginning on February
11th, in the National programme, has
been arranged in which these questions will
be discussed by leading authorities. To
introduce this series a feature programme
has been arranged, which will show how from
an isolated pioneer’s experiment with man-

: H.F. Transformers

IF good selectivity is to be obtained with
only two tuned stages, it is advisable
ito employ H.F. transformer coupling
: between the aerial and the first valve,
i and lso between the first valve and the
: detector. This type of coupler is generally
: less efficient than the tuned grid type,
: however, unless the coils are very well
: designed. In the cheaper type of H.F.
transformer it is often found that the
efficiency is very low, and therefore
readers are advised to use well-tried
i components of well-known make. It
: would seem that the most difficult poin
in the construction of H.F. transformer
is the'size and disposition of the primary
winding, and in several cheap samples
which we have tested it has been found

the wavebands.
satisfactory on the medium waveband
have been inefficient on the long wave-
band, and vice versa. This is almost
invariably due to the ‘use of a common
primary winding for both wavebands.
To obtain best results it is desirable to
have separate primary windings for the
; two bands, with a switch to short-circuit
{ the long-wave section at the same time

winding. This procedure complicates the
switching, of course, but will, in most
cases, prové worth while. - -

£4 Superhet Addition

whether they can substitute a
Class B output stage in the £4 Superhet
in place of the pentode stage. This sub-
stitution is not recommended as the
sensitivity . would be greatly lowered
; thereby ; the amplification obtained from
ta Class stage is much lower than that
: obtainable from a good pentode stage.
{If a Class B valve is to be used in the
: output stage, it should be preceded by a
triode driver. The existing pentode could
be used as a driver valve if desired, but
it would be necessary to connect its
priming grid (ceéntre pin) to approxi-
mately 60 volts and reduce its bias voltage
to 6 or 73 volts. Used in this manner in
conjunction with a correctly-matched
driver transformer and Class B valve good
results should be obtained. This modifica-
tion would reduce the total H.T. current
consumption, but would increase the L.T.
consumption. :

Class B Consumption
HEN using Class B valves a reliable
dry or wet H.T. battery should
be used, as the small type of dry battery
has too low a current output to satis-
factorily feed this type of valve; this

in connection with Class B and Q.P.P.
: four-valve set the total L. T. consumption
can therefore be of the order of .8 amp.
becomes unsuitable.

plate accumulator.

[ P R P S Ty CRySrr

that efficiency is low on one or other of :
Coils that have proved :

:as the long-wave section of the grid :

FEW readers have written to ask us

valves is their L.T. consumption, which, }
fin some cases, i8 .4 amp. If used in a

and the small mass-plate accumulator :
For sets of this:
type it is advisable to use a large multiple- :

PRACTICAL AND AMATEUR WIRELESS:

precaution also applies in cases where a :
power pentode or super-power valve is ;
employed. Another point worth noting :
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lifting kites, the science of -aviation has
reached the complexity and importance
of to-day. The history of aviation is a
peculiarly interesting and exciting one.
The programme will deseribe in turn the
reckless and immensely valuable experi-
ments of the early pioneers, the amazingly
rapid development during the war, and the
almost equally rapid organisation and
expansion which has continued from the
end of the war to the present day. Finally,
mention will be made of some of the
problems, still to be overcome, which have
arisen from man’s conquest of the air.

Films and Television

IN these columns recently we drew atten:

tion to the concern shgwn by the
Cinematograph  Exhibitors’ ~ Association
towards the televigsing of films. It is now
learned that a new standard contract
between the film renters and exhibitors is
under consideration, and this contains a
clause to the effect that there is to be a ban
on the televising of films until the expiry
of three months after exhibition in British
cinemas. This veto, which by all accounts

A radio debate sgoiled my evening.

seems certain of adaption, will produce an
awkward situation for the B.B.C. in the
provision of suitable programme material.
It is hoped, however, that a suitable
arrangement will be effected, and in the
meantime further effort is being made to
effect improvements in direct pick-up
scanners, so that all forms of studio subjects
can. be televised without the necessity of
employing subject matter from films.

The Television Cable

HE installation of the new co-axial
cable between London and Birming-
ham is now well in hand, and if anticipated
hoopes are realized this will be capable of
handling signals with a frequency extending
up to one million. Apart from multiple
telephonic communications on tlie one line,
and its use for television programme
distribution, the idea is already being
mooted abroad that it could Le employed as
a visiotelephony link between the two cities.
Then not only will subscribers from special
booths be able to converse with one
another, but they will have the added
advantage of being able to see one another’s
features in the form of television pictures.
For certain business matters and on
domestic anniversaries this will be of great
value, and if properly exploited should
prove quite remunerative to the Post
Office.

FREE BLUEPRINT
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Replacements

There are Many Ways in which Expense may be Saved, and a Receiver
Probably Improved, by Using Alternative Parts when a Breakdown Occurs

or when Opportunity Arises. Some
By W. J

ANY listeners are under the impres-
sion that when a component or
valve breaks down or develops a
fault, a similar item must be obtained as
a replacement. In general, this statement
is perfectly true, but with a little careful
thought it is often possible to utilise
another component or valve with a view
to subsequent changes in some other part
of the circuit, so that the general scheme
may be improved or modified in order to
take advantage of some new idea. A
‘similar state of affairs exists when an
‘opportunity is presented for the acquisition
of some component which at the moment
may not be of any use in the receiver, and
it may be used as a substitute with a view
to some future scheme.
It is, of course, ':nwise to make such
substitutions and K;:changes when the
theoretical knowledge which you possess
is insufficient to enablé a full understanding
of such change to be obtained, but the
following notes will give some idea of the
possibilities of the scheme.

Breakdowns

Let us deal first with breakdowns which
might occur and prevent a receiver from
‘working. In general, the only components
~which are likely to suddenly break down
and prevent reception are those across
.which a difference in potential exists, or,
in other words, those which are carrying a
‘current. In the average receiver these will
consist of the coils, chokes, and trans-
formers. A breakdown of a component
in an anode circuit will prevent signals,

HT+
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Fig. 2—An L.F. transformer primary may break down. It may be Yeplaced by a resistance ||

and condenszer

Interesting Schemes are here Discussed

. DELANEY

and in this position we find chokes and
transformers—components which are gener-
ally found to fail when an excess current
is passed. Under normal conditions, there-
fore, a breakdown will indicate that an
excessive current has been passed, and
before carrying out any replacement an
examination should be made to ascertain
the cause of the breakdown.

When this has been located and the
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Fig. 1.—An H.F. choke may be replaced by a
resistance in most circuils‘wilhaul marring the
performance.

fault sremedied, a new component will be
indicated, and it may so happen that a
similar item is not readily obtainable. In
the case of an H.F. choke a resistance may
be included in many cases with very little
loss of efficiency, and the only general
trouble will be found in a reduced voltage

HT.+

cs shown here.
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Fig. 3—As a substitute for a broken condenscr,
one of the schemes shown above may be employed.

on the valve. In many cases this may be
remedied in a very few moments by con-
necting the H.T. lead from that valve to a
higher tapping on the H.T. battery, or
connecting it to the nfaximum H.T. positive
lead. For normal reaction circuits the
value of the substitute resistance will not
be found critical, and_for-1nany types of
H.F. coupling also the resistance will be
found to function as well as the choke,
except, perhaps, on the lower wavelength
ranges.

Transformers and Resistances

In the case of a transformer breakdown
it may be safely taken for granted that
only the primary will be found faulty,~as*
there is no current ofgany magnitude
flowing through the secofidary. Tempor-
arily, the secondary could be used in the

.anode -circuit, but such a course is not

recommended in view of the fact that it is
not designed for the passage of a steady
D.C. Therefore, in order to enable recep-

-tion to be carrigd out, a resistance may be

placed in the anode lead, with a coupling
condenser between the anode and the grid
of the following valve, the secondary
remaining in its original position, but now
gerving as a grid leak in the form of a
choke. It may even be found that results
are improved by this scheme. If desired,
subsequent modification would consist only
of a resistance in place of the transformer
secondary, thus substituting R.C. coupling
for transformer coupling. )

Where a resistance has failed, it may
generally be found that only another
resistance may be used inits place, although
in the case of a decoupling resistance it may
betaken for granted that an H.F. choke will
answer the same purpose, but will permit
the application of a higher voltage to the
valve. This point should therefore be
borne in mind when making this sub-
stitution.

Condensers and Valves -
A condenser of one value may generally
be replaced by a component of another

‘| value for temporary listening purposes,

although if the condenser ‘forms part of
the main tuning circuits it is possible for
ganged tuning schemes to be put out of
alignment. A temporary expedient in such
a case may be toalter the necessary trimmers
for the time being, or until a correct value
of component may be obtained. If the
faulty condenser is of a low value, a
temporary condenser may be readily con-
structed by twisting together a length of
wire, the capacity varying according to the
thickness of the wire, the insulation thick-
ness, and the length of the wire. Two
alternative schemes are also shown in
Fig. 3. It may even be found that by
adopting one of these schemes in place cf
a condenser already in use a much more
critical value is found, with consequent
improved performance.
(Continued on page 632)
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Fig. |.—A rear view of the completed H.F. unif.

F you are ’ne possessor of a good two-
or three-valye '‘ straight ¥’ receiver, this
H.F. unit will no doubt appeal to vou,

as its purpose is to oyercome many of the
snags which are now present with a large
majority of the simple sets. By straight
sets T mean those of the detector and L.F.
variety.

While most of the owners of such sets
seem very happy and content with the
results they obtain, they have to admit
that they could do with a little extra
pulling power—just to bring one or.two
foreigners. up to scratch—while “the
selectivity, of course, is not all that it
could be. But the old set is too good to.
scrap or.else it is a question of time and-
trouble to build a new ofic. It is for these
listeners that this simpl¢ H.F. unit has
been designed. By its u:- not caly will
the range and sclectivity ¢ your receiver
be improved, but there will be less fiddling
about with the reaction control and pushing
the set to its utmost, with the attendant
loss of quality.

General Considerations
In designing the unit, the first thing

that had to be considered was ease of

attachment to _ani ‘existing receiver.
Secondly, iv had fo be capable of handling
a powerful signal without distortion, .for
those living near, a transmiiter, and
thirdly, it had to give a reasonable degree
of amplification withouv being sufficiently
gensitive to set up background noises amnd
instability ‘under -¥arous condifions.

The first requirement is dealt with in the
following manner. Fig. 3 shows the circuit
of an. H.F. stage in which a very popular
form of coupling v used, namely, *‘ tuned
&1id,” and you will
coils are used, one for the aerial circuit, and
one for the coupling. £

Such an arrangement is yuite usual in
receivers employirig one or more 'stages
of H.F. amplification but in this instance
we already have, an acrial coil in the
receiver.

As the unit has to be simple; we can
dispense with the present aersal coil in the

- - HT+
L 7'. H_t_+
g
4 L
A
¢
=
= - ! =
4 =1
L oy GB+ o
GB~

Fig. 3—An H.F. stege emphoyivg funed-grid coupling.
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also notice that two,.
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set as the aerial coil
in the unit, and use
the acrial coil as the
tuned grid coil and provide another -coil

for the aerial circuit of the unit. Fdr}

after all, the output of the unit is identical ;
to the signals received in the aerial, only

more powerful ; therefore, ,there seems no.
reason why the output should not be taken |
to the aerial terminal of the receiver.

The Circuit

On referring to Fig. 6,"which shows the
actual circuit of the H.F. unmit, you will
note that it is the same as Fig. 3, with the
exception that no tuned-grid coupling coil
is provided, as the aerial coil in the receivei
will now serve its purpose.

The second item, handling a powerful -

signal, is taken care of by using a Mﬂzda;

variable mu H.F. pentode, which ean cope |

with a very large input without the_feak"
C

g

.

1

ity g

et

TR

HIoOIi1ttitiy

B Aernae :
Con In
KECEWVER HTF g
i zor  Gg-
Fig. 4—The wiring diagram for.l
A D PO e D |

One type P.I.C. Tuning Coil (Wearite).
One .0005 mfd., type No. 4, Tuning Con€enser
(Polar).
ne S.M. Dial (panel mounting type) (Polar).
One .0005 mfd. Fixed Condenser (Graham Fazish).
Two I mfd. type 9200 Fixed Condensérs (Dubilier).
One pre-set Condenser, .0003 mifd. (Ward and
Goldstone).
One Terminal Mount (Belling Lee).
Two Terminals (type R—A. lg.) (Belting Lee)
Two G.B. Battery Clips {No. 1) iBulgin}.

el

o e am (| o

.

LIST OF COMPONE|



AN

Eeb.rqary 1st, 1936

| - | - | ()

PRACTICAL AND AMATEUR WIRELESS

D ST D - —

p_le Unit for Addiug an H.F. Stage toea Straight Thrce-valver

wond S Parle} of\listortion, whije

4 the variable® “mu

characteristics allow

a very satisfactory form of volume control

to 'be obtained, together with other ad-
 vantages.

The third requirement, icient ampli-
fication without backgro se, is settled
by using only one “sta mplification.
- Bearing in mind the fact that only signals
reaching the aerial with a certain strength
are really wofth amplifying, it :will be
found that the single walve will give very
satisfactory. results. » Y

_From Fig, 6 will be secen that the aérial
circult employ’s one of the latest -Wearite
P.I.C. coils, which is of the iron-cored
. type, and is designed to eliminate & break-

+ through?>&ffects, a valuable agset for those

.. operating near a transmitter.
Bias is provided by means of the 9-volt
G.B. battery, the yoltage being controlled

a4 -
b’."lz*_

JERAMINAL
OnJSEr

this ‘interesting and efficient unit.

> - -

NTS FOR H.F. UNIT

OnE _SC)0,000~ohm Potentiomeier Volume Control
cie).. L

Or(le Screened H.F. Choke (type HFP) (Wearite).
One baseboard., tgpe 7-pin Valveholder (W.B.). |
One woodlen baseboard, 10in. by 7in.

One wooden panel {10in. by 7in.).

©Cne rocodile Clip (Bulgin).

Flex, Wire, Screws, etc.

One, Var.-Mu. H.F. Pentode, type VP. 215
v Mazda).

g (- -

- — 1

U NI

-
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Fig. 2—~A three-quarler fron! view of the unit showing the panel arrangement.

by the 50,000.ohm Erie potentiometer
which allows a very smooth adjustment to
he obtained. As usual, in a circuit of this
type, the coils are not connected direct to
earth, hut are anchored to one’side of the
1 wmfd. fixed condenser.

In the anode eircuit of she V.P.215 is
inserted a reliable H.F. choke. As it is
ngs}essary that this component must be
cfficient. a choke .of well-known make
such as the Wearite H.F.P. should be used.

he oatput from the valve is fed to the
receiver through the small fixed condenser
C.3, which acti:as the coupling condenser,
and prevents. the passage of apy direet
current from the H.T. on the .anode. So
much for the actual ciréuit. Now let us
see how the unit is eonnected to areceiver.

-Connecting_the Unit
Fhere is ely one point to watch’

Practically every receiver has the common
negative connected to the earth circuit,
that is, the L.T. and H.T. negatives are
joined to the earth terminal. This arrange-
ment is desirable as it simplifies coupling
between the unit and the receiver.

Four leads are provided. Black, red,
green and blue.  First of all, remaove the
earth wire fiom the receiver and connect
it to the Ebterminal on the unit. and
then do like\’%e with the aerial lead? Now
connect the lack wire to the earth terminal
on the receiver, the blue ta the positive
L'F. tefminal -on the accumulater, the
red one t0 the 120-volt tapping:in the
HF. supply, and the green £o-°a bO& or T0-
voits tapping, >Pi vacant terinina on‘C.3
must ‘?’%w be conugeted to the aerialtesminal
on thofteceiver oy, beiter still, the associated
terniinal on the ‘set’s aerial coil,¥in case

(Contimued overicaf.)
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A SIMPLE H.F. UNIT
(Continued from previous page)

condensers are inserted between the coil
and the aerial terminal. The unit is now
ready for use, so, with the bias control set
.somewhere near its maximum, commence
to tune in by adjusting the tuning con-
~densers on both the unit and the receiver.
The reaction control will be used in the
normal manner, but you will not need to
use it as much as before.
It will be noticed that no switch has been
provided as the L.T. should be controlled

Y
E TemamAL

ON SeT
BLack
g
v 50,000
v 68— oums GB+9V.

Fig. 6—The lheorcll';:al circuit diagram of the
. unit,

by the switch on the receiver. ‘However,
if you have a spare switch handyit can be
fitted between the negative filament
terminal on the valve-holder and the
carth t_e‘rminal. Another point is, it is
advisable 6 pull out the positive plug in
the G.B. battery when the unit is not in
use. The lead and clip on the aerial series
condenser is provided to allow the con-
denser to be shorted out when the long
waves are being received, as it is not likely
to be required for that wave-band.

SUBSTITUTES AND REPLACEMENTS
(Continwad from page 629)

In the case of valves there is not the
same latitude, although it is possible to
make preparations for circuit modification
at a future date. For instance, take the
case of a straight three receiver of the
detector and two L.F. arrangement in
which a valve breaks down. In obtaining a
new valve one of the S.G. type could be
obtained and used in the present detector
stage. If the L.F. valve was the faulty
valve, a change round should be made to
enable the S.G. valve to be used in the
detector valve-holder. The necessary extra
items could then be obtained at odd times
and the circuit eventually converted to
an S.G. detector-power arrangement with
increased range and volume. Y

Old-type coils will certainly be replaced
by modern components, and no attempt

should be made to obtain out-of-date ¢
because they were originally used.
majority of manufacturers to-day su
diagram with the coil showing the ¢
tions and wiring details, and it is
difficult matter to incorporate this in an.
existing circuit. The improvement will be
well worth the expenditure involved, and
it may even be said that such a course
should be adopted with all receivers in
which the coil is two years old or more.
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The Physncal Society Exhlbmon
THIS year’s Physical Society Exhibition
wag flllly up to past standards, but
general regret was expressed by the com-
mittee’s ruling that no television exhibits
would be allowed. In other years demon-
strations of this science have been featured
by various firms and the only approach
towards a practical exhibit of this nature
was a working model of a cathode-ray tube.
A line scan was shown without any {&m of
picture modulation. With the tu
bright it was possible to notice a trice of
flicker at scanning speeds of 25 per sefond,
but it is conceded that when modulation is
applied the degree of apparent flicke
reduces very considerably. This is some
what similar to the mains hum present in
a radio set. When not tuncd to a station
the hum is heard distinctly, but when the
broadcast is heard the hum disappears
completely or is noticed only as a faint

run | of activity in telévisi

background.

R

Herc is the largest cathode-ray tube madc in England with Dr ] B. Kramer, of the GE.C.,

be encouraged during the early days of the
service.

Revival of Television Inventions
LTHOUGH the official * figures for
patent applications during 1935 have
not yet been revealed, it is estimated that
over 3600:0n were made: This is up to
normal average, although about a thousand
léss than 1934. A leading patent agent
reports that there has been a marked revival
inventions, par-
with a view
¥ pictures free

ticularly on the receivi
to securing bright, -flic
o interference.

Sequel

British film industryor at least
ertain sections of M, still seem to be
antagonistic towards any idea that the
B.B.C. should use up-to-date films "for
televisigg. Surely this situation has arisen
as a result of a misunderstanding on the

who have just produced it, indicating the frosted end upon which a 12in. X 9in. plclurc of any

colour is viewed. No other apparatus save amplzjur comprises the Plciure receiver,” while at the

studio a special camers-which develops the artist’'s photograph immediately it has secured it,
projects it $0 the transmitter, and then resensitises its endless film.

Being Up-to-Date
ALTHOUGH not in a position to make
any tests in order to ascertain local
conditions for ultra-short-wave-high-defini-
tion television reception, it has been
announced that a block of flats in’ London
offers as an extra inducement to wpuld-be
purchasers the advantage e= ‘“wild for
television reception.” This seems a trifle
too previous although the idea is one which
should commend itself to builders once t
B.B.C. service isin full swing, . Synomymou
iith: this comes the information that tele,
ion sets are shortly to be installed én a
ber of hotels and railway stations in the
stern part of the United States of America.
e manufacturers of the sets are said to be
responsible for -the scheme, and no doubt
they feel that it will enable travellers to
become acclimatised to the service offered,
while the_time factor is not a pressing oue.
It is equivalent to the free televiewing
rooms proposed for this country, and should

part of the exhibitors ahd film companies.
It was never intended that long feature
films should be included in any high-
definition television programme in the
present state of the art’s development.
This would only give an unnecessary eye
strain unless the film was produced specially
for television. The intention of the B.B.C.
was to televise trailers or excerpts from
films and these shorts would be an excellent
free advertisement for ‘the film proper,
;ust the same as single play acts or a vaude-
vidle turn broadcast on the normal sound
“wayelengthis. No doubt the film trade will
appreciate this point ere long, but, in any
casc; the B.B.C. can secure a v -y large
number of interest films which have been
made as * shorts ” by the Post Office. Filns
Unit. Added to-this there are the films
which have been made by various Empire -
governments and commercial interests,-and
are ideally suited to the requirements of
‘present-day . television pictures.
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THE SET FOR MODERN CONDITIONS

e L Send for book giving full technical

I 4 STARRED ‘ j EndId consfrtc::ftionz;\l“ngetails. e”c glt:t

ilding this fine set . Fill in the

FEATURESL ui is fin now. Fill in the
x1

7
= Eheo.dbmls Coupon and send 1/- P.O. to

. Designed by Westiaghouse Engineers. %* 9. 3.watts output. Westinghouse Brake & Signal Ce., Ltd.,
2, B-valve “ reflex ” superhet giving 5-valve % 10. Very low *“hum” level. 82, York Road, King’s Cross, London, H.1. -
performance. 3% 11. Reception of at least eight stations during
#3. Universal operation oa A.C. or D.C, daylight.
Mains. % 12. Reception of most Contimental stations ‘Nameng o 5. AL 0T 0N O T gl
+* 4, WESTECTOR 2nd detector. during darkness.
% 5. WESTINGHOUSE Metal Rectifier for % 13. All components specially chosen for
H.T. Supply. ‘reliability and efficiency. Addh eSS, oot N AT .- S5 -
% 6. Automatic Volume Control. % 14. Just as safe as an A.C. Receiver. Chassis ~
% 7. High Selectivity. at carth potential.
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Switeh off ! . . . If sopranos

bore you, why listen ? Here is a stor ». yence
y y 5 and Prefere

of a girl who was absolutely base. You o k
z h E ] q - I l I! i s 3

are bound to be interested. e mud be

. I g - boundary i but no limit need B

' e's

» ) | et Yo the en}oymen\ from oM :
l i Price and preference cal

- | ‘\;Ipe;econci|ed. Hosts of smokers

er y

‘bF who first considered'c.oshhn:e.
“(ll up' with » Ajrman’ for cho

SATAN

THE WORST BOOK
OF THE YEAR

This- is a novel of a girl who
listened in to Life without paying
her licence. She wanted everything
for nothing, and she nearly got it!
Bad CONNECTIONS however
brought her to EARTH, and
she was eventually ensnared in the
COILS of sin. You will be en-
thralled . . . and you will laugh!

- From Your Library
For Goodness Sake
Read 1it!
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Given in This Article.

N the first article of this series the
various stages through which the
sound, or its. electrical equivalent,
passes before reaching the listener were

discussed in brief, and a description of

the first component in the series—the
microphone—was given. The carbon
microphone was dealv with, as this is the
type most commonly used by home-
constructors. It is pointed out, however,
that the B.B.C. favours the moving-coil
microphone, but readers need not trouble
about the principle of operation of this
type at the moment ; a brief description
of this will be given when discussing mov-
ing-coil speakers in a later: article.

The Carrier Wave

As previously mentioned, the low or
audible-frequency vibrations produced
in the microphone are carried from the
transmitter to the receiver by means of
the carrier wave—a high-speed electrical
vibration. At this junctire most stu-
dents are naturally apt to ask why the

A ) - ) D) A1 | D | G G | D D | S D | G D) |
| c:

1 -

FROM STUDIO TO LISTENER.—2.

The Principles of Transmission and Details of a Simple Transmitting Circuit are

By IDRIS EVANS,

that this ripple is only slightly less at the
far end than at the end which is jerked.
If the rope is moved slowly, however,
the ripple will not be produced, and the
rope movement at the end remote from
the hand will be negligible.

PMICROPHONE
AL

17/1CROPHONE
TRANSFORMER
=3

BATTERY
]

Fig. 1. —Showing the oulpul circuit of the
microphone.

"

TUNING
CONDENSER

-

ACCUMULATOR

&

low-frequency wibrations in the micro-
phone circuit eannot be amplified and
fed direct to the aerial and transmitted
through space. Low-frequency electrical
vibrations can, of course, be passed along
a wire as is exemplified in the land line
telephone system, but unfortunately
transmission through space cannot be
effected so easily : the following simple
mechanical analogy will help the reader
to understand why the high-frequency
carrier is necessary.

Mechanical Analogy

If a long length of rope is tied to a post
and its free end is held in the hand and
is given a sudden jerk, the section of the
rope near the hand will follow the move-
ment of the latter, but towards the end
of the rope the movement will occur
a short time after the movement of the
hand. The resultant effect will be the
! production of a ripple along the whole

length of the ‘rope, and it will be noted

l.i

¥

T () G )

o

Fig. 2—A simple oscillator circuit.

In the same way, if the electrical
vibration in the transmitting aerial is
rapid, the ripples formed in the surround-
ing air (or ether) will travel a long distance
without becoming reduced in strength,
whereas with a slow vibration (low fre-
quency) the ripple is negligible and can
only be detected at a short distance fromy
its source. The ripples produced by the
high-frequency electrical vibrations are
known as electro-magnetic waves, and
the distance between the crests of these
waves i8 known as wavelength—a term
commonly known to all listéners.

Velocity

The distance travelled by the ripple
or wave in one second 1s equal to
300,000,000 metres per second ; this is
known as the velocity of the wave, and
is equivalent to the velocity of light. As
the circumference of the earth is much
less than 300,000,000 metres it will
therefore be clear that for all practical
purposes transmission and reception are
instantaneous.

As each electrical vibration
or oscillation produces one
ripple or wave, the frequency
of the oscillation multiplied by
the length of the wave will be
equal to the veloeity, and as
the velocity is 300,000,000
metres per second, frequency multiplied
by wavelength is equal to 300,000,000,
It will therefore be seen that frequency
and wavelength (as marked on the tuning
scale of the receiver) are interdependent—
e.£., 300 metresis equivalent to a frequency
ot 1,000,000 cycles persecond, or 1,000 kilo-
cycles—kilocycles are commonly referred
toaske/s. The wavelengths normallyused
for broadcasting lie between approxi-
mately 200 and 2,000 metres, but much
lower wavelengths are now being used
for special long-distance broadcasts and

the short and ultra-short wave-bands.
High wavelengths between 2,000 and
30,000 metres are also utilised, mostly
for long-distance telegraphic communica-
tion.

Producing Oscillations

There arc several methods of producing
high-frequency vibrations for trans-
mission work, but the valve oscillator
is the one most commonly used nowadays ;
the spark, arc, and alternator methods
are gradually falling into disuse and will
not, therefore, be discussed in this short
series.

(Continued on page 637)
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experimental work ; these are known as 1

-

EFARTH LEAD

.

BATTERY

Fig. 3.—Showing the simplest type of transmitler.
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N- spite of the fact that the number of
components in a short-wave set is
usually small when compared with

those in a normal broadcast receiver, the
fact remains that a percentage of these
components is special to this wave-band,
and the beginner finds it necessary to pay
out hard cash when building his first short-
wave receiver.

It is the purpose of this article to suggest
ways and means of adapting normal receiver
components so that, in the early stages,
they can be substituted for the theoretically
correct parts pending the gradual purchase
of the orthodox components.

The tuning condenser is of paramount
importance, and if this is to be an adapted
component a small well-made condenser
should be chosen. A small tuning condenser
is preferable, first because of the smaller
“ mass >’ of metal, and also because of its
greater solidity and consequent lesser
tendency taq vanation due to vibration.

An air-spaced reaction condenser, pos-
sibly fitted with a pigtail, should prove
suitable in this position, and a similar
component, dismantled and rebuilt .with
double spacing forms an ideal band-spread
component. These points are illustrated
in Figure 5.

Chokes and Valve-holders

Short-wave chokes are perhaps the most
elementary parts as far as construction is
concerned,. the major parts consisting of
wire and a former. The lattér may be
paxolin, ebonite, or bakelite, the former
two being the easiest to procure.. About an

lf

Fig. |.—Easily made but cfhicient coil formers
may be made from paxolin tube and ordinary
valve bases.

inch in diameter is suitable, a length of
two inches of this being necessary. The
winding may be continuous or section
weund, enamelled or silk-covered wire of
about 34 s.w.g. being both convenient and
suitable. Asarough guide a choke consisting
of 125 turns of 34 s.w.g. enamelled or silk-
covered wire (13in. winding length) on an
inch diameter former has an inductance of
200 microhenries.

V4 QWdl

/ 220
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An Article Dealing With the Adaptation of Ordinary Components
for Short-wave work for Experimental Purpeses

Valve-holders can be a source of trouble,
but here again if well-made components are
used, or adapted, trouble from faulty con-
tacts should be non-existent. Figure 4
shows a W.B. horizontal type valve-
holder in which the top has been sawn off
(after removal of the sockets) thus making
a low-loss component. The normal *“ verti-
cal” type may be treated in the samnc
manner, and they are suitable either for
coils or valves. Small pillars of ebonite
will in some cases assist in shortening the
wiring and thus increase efficiency.

Coil Construction
As to the coils, ribbed formers may be
bought (threaded) for 2s. 3d., or paxolin

METAL Waswer
JocosRED 70
Jo/NoLE

Fig. 2—Friction drives for condensers and
similar panel controls.

tubes may be used. The latter can be
mounted on old valve bases (Fig. 1),
provided that the inside diameteris approxi-
mately correct, nuts and. bolts or stout
thread binding being used for fixing pur-
poses. Enamelled wire of 20 s.w.g. is suit-
able for the spaced grid winding, and the
reaction may be a bunched winding of thin,
insulated wire.

Possibly the constructor possesses one
of the old type slow-motion dials illustrated
in Figure 3. Their only disadvantage is
their appearance, and as thisis relatively un-
important, the smooth movement, absence
of backlash, and high reduction ratio make
them ideal for tuning or band-spreading.
If insulated extension spindles are used in
conjunction with this type of dial, tuning
becomes a comparatively simple operation,
conspicuous by its lack of hand capacity,
even with minimum shielding, and even

ultra-modern tuning devices have few
i(jlvgntages to offer over a system of this
ind.

Previous articles in this paper have dealt
with slow-motion dials, and possibly one or
more of the suggestions might be of use
if no spare dial is at hand.

Awerorine Pin
forR Djad

Fig. 3.— A removable slow-motion drive and some
examples of extension spindles.

Control Knobs and Switches

At least two manufacturers list 2in.
diameter knobs, and these are an extremely
useful size. - They- afford much better grip
than the smaller wvariety, and in effect
they are similar to a very low ratio, slow-
motion dial. Figure 2 illustrates a remov-
able knob, which will convert a 2in. dial
to a 4-1 reduction control, the small knob
is pressed in slightly, when in use, thus keep-
ing the lin. diameter rubber or cork disc
in contact with the sloping side of the
2in. knob.

Chassis Construction

Opinions differ as to the amount of
screening necessary, but whatever is re-
quired may be made at home from alu-
minium sheet. If a chassis is to be con-
structed, 1/16in. material is the thinnest
that should be used, but for normal screen-
ing 1/32in. material will prove to be
adequate, and it can be easily shaped.

For the really non-mechanical men
metallised paper should prove a boon. This
may be glued on a wooden chassis or to
cardbeard when intended for screens, and
providing it does not have to carry any
current it should prove to be quite capable
of separating the stray capacities.

With reasonably accurate construction
flexible couplings for spindles may seem
superfluous, but if the constructor feels that
they are advisable it is possible to purchase
them for as low as 6d. each.

The suggestion for a home-made coupling

N (Continued overleaf)
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is to use a piece of stout rubber tubing
about an inch long, the ends being clamped
or bound if there is any tendency to slip.

Small Metal Parts

Some constructors may not be aware of
the fact that small metal parts may be
purchased. Amongst the comprehensive
list available is sheet tin plate, insulating
and bushing washers, plain and locking
washers, shaft couplings, threaded rod,
soldering tags, and brown bakelite sheet.

These items are necessary at certain times,

PRACTICAL AND AMATEUR WIRELESS

speaker is a personal one, but apart from
the question of convenience the former
appears to score on many points. It is
obviously easier to read a weak signal on
’phones than on a loud-speaker; one can
listen-in independent of any (normal) out-

‘side noise, and less power 1s needed to

produce equivalent volume. In conjunction
with the latter a comparatively small H.T.

Fig. 4—(right) Con-
verting a well-known
type of valve-holder HETER
for short-wave work.

Lot E y
Sqco anEs

especially from the point of view of economy.
Incidentally, it is often worth while dis-
mantling obsolete parts for the sake of the
terminals and other metal parts so obtained.

The question of ’phones versus loud-

Fig. 5. (left)— The
vanes in a condenser
may be®double spaced
{o reduce the capacily
and make the conden-
ser suitable for short-
wave work.

voltage is sufficient, and the lower current
ensures longer life for the battery.

It is, of coutse, essential that the "phones
be sensitive. Possibly some of the *phones
used in *‘ crystal >’ days are available, but

GHHIH HHH T HEH B R HH
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they are almost sure to be weak after
several years storage. It is possible to get
these re-magnetised and generally over-
hauled, and a few firms do this for a reason-
able figure, and any ’phones entrusted to
their care should prove to be eminently
suitable for short-wave work.

Fixed condensers hardly seem worth the
trouble of making, but if the constructor
decides to build one of the air-spaced type
which are achieving popularity,
it may be of interest to know
that two plates over-lapping for
an area of one square inch and

-
e

spaced 1/50in. (half millimetre) apart,have
a capacity of approximately 26 micro-
microfarads (.000025 mid.).

In conclusion it should be pointed out that
these adaptations (apart from the tuning
dial suggestion), arc intended only as
temporary measures. They may prove quite

j serviceable and efficient, but in the majority

of cases it will probably be found that the
substitution of properly designed and
manufactured components (as funds permit)
will improve reception to a considerable
degree.

International Conference
O many mushroom stations,
in particular in South
America, have made their
appearance during the past
twelve months that in many in-
stances the more serious ones are
in danger of being crowded out
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Short-wave Log
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New Spanish Station

Last week I picked up test
transmissions by a new station
on, roughly, 45.32 metres, which
would appear to be situated
near Madrid. So far, I have
not secured full particulars, but
the call included the name of

and some drastic steps are to be
taken to protect their interests.

An International Conference, to which

representatives of all broadcasting asso-
ciations will be invited to attend, is to
take place in February at Paris., There,
amongst other radio matters, experts will
be asked to devise a plan for the allot-
‘ment of channels to short-wave trans-
_mitters, in a way similar to that intro-
‘duced at Lucerne for the stations working
on the medium- and long-wave channels,
* If the different nations interested in the
matter can agree as to the allocation of the
ywavelengths and secure the authority of
their respective governments, it would be
possible to evolve a plan which would
give a better all-round allotment than at
present exists.

The number of official short-wave stations
is growing daily, and, in consequence, it is
essential that some steps should be taken
to secure, 80 far as possible, clear channels,
not only for the old stagers, but also for the
newcomers. In the meantime, one country
at least, Bolivia, has taken measures to
check an outerop of mushroom transmitters
which was threatening to get out of hand.
No .transmitting licences' are granted to

-

any stations, barring experimental
amateurs working in a restricted band,
unless the power of the transmission exceeds
500 watts ; failing this, it must remove to
an ordinary broadcast channel.

CT1AA, Lisbon, which was working for
many months on 31.25 metres, appears to
have lowered its wavelength to secure a
better position. It is to be found now on
31.09 metres (9,650 kefs), just under the
Roeme (12R03) station, which is next on
the dial. CTI1AA, easily identified by the
familiar cuckoo call, maintains a regular
tri-weekly schedule of transmissions,
namely, Tuesdays, Thursdays. and Satur-
days, between G.M.T. 21.00-24.00. Do not
be misled by the call Radio Colonial,
which you might mistake for that of the
Paris short-waver ; it is always followed by
either the call letters CT1AA (say-tay-oono-
ah-ah) or the word Lisboa.

There are but few regular broadcasts in
the Portuguese language on the air, the
only two others being PRAS,Pernambuco,
and PRF5, Rio de Janeiro, of which
details were published in PRACTICAL AND
AMATEUR WIRELESS (January 18th).

- Philips-Tberica. Has any other

listener logged this transmission?
The signals were very strong, and announce-
ments were made in several languages;
unfortunately, I came in at the end of the
test and missed some which may have
given details such as wavelength, power,
and locality.

Cali and Bogota

A new South American station has made
its appearance on the ether ; it is HI5ABG,
Cali, which is reported to be a 500-watter.
You should find it on favourable nights, in
the amateur waveband, on 41.946 metres
(7,150 kefs). It was recently heard in
London.

Occasionally, reports are received of
broadecasts picked up in the British Isles
of HJN, Bogota (Colombia), which styles
itself the Radioemisora Nagional, on
49.42 metres (6,070 ke/s). It works daily
from G.M.T. 23.00-02.30. If veri’s are
desired, reports should be addressed to
Sefior Luis Ramirez Arana, Jefe del
Servicio de Inalambricos, Ministerio de
Correos v Telegrafos, Bogota, Colombia.
The dial reading is a fraction above Vienna
(OER2).
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| DIFFICULTIES EXPERIENCED |
j WITH THE £4 SUPERHET |
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Halifax (Nova Scotia)

URING the week under review, CJHX
(formerly VE9HX), Halifax (Nova
Scotia), was captured at excellent

strength on 49.1 metres (6,110 ke/s), the
channel used by Daventry GSL. ) The pro-
gramme was one from the Canadian Radio
Commission, and was simultaneously broad-
cast by Bowmanville (CRCX), on 49.26
metres (6,090 ke/s), part of it having beenre-
layed from the N.B.C. Network. On most
nights it was possible to tune in one or other
of these Canadian short-wavers,

Musical Interval Signals

In view of the fact that short-wave
stations, similarly to those on the broadcast
band, are adopting some kind of musical
interval =ignal to identify themselves to
their listeners, I have heen compiling an
index which has already proved itself of
considerable assistance on many occasions.
Tt is a simple matter to take a small ring
loose-leaf file, obtainable at most cheap
stores, and in it enter under different
headings the name, wavelength, and
frequency of stations using certain signals.
As an instance, I have such headings as :
bird calls (such as VK2ME, CT1AA, and
50 on), bugle calls, carillons (chimes),
metronomes, closing signals (given in full),
gongs, bells (divided into number of notes
and combinations bf notes, etc.). It
bhappens frequently that the call of the
station is not received, but that an interval
signal is picked up. Incidentally, as the
same file serves for medium- and long-wave
transmitters, its helpfulness is increased.
A few minutes only are needed to trace the
interval signal, and if by chance more than
one station uses it, the wavelength or
frequency indicated will always permit
identification.

With the number of stations increasing,
as it does, every month, one cannot equip
oneself with too many aids to assist in
tracing the source of a broadeast, and this,
frequently, is far from easy on the higher
frequencies.

' -
5 BEGINNER’S SUPPLEMENT.
(Continued from page 634.)

Most listeners will be accustomed to
the effect produced in the receiver when
the reaction condenser is rotated too far
—a rushing noise is set up, and a whistle
is heard when tuned to a station. When
this happens the valve to which the
jreaction condenser is connected is said
:to be in a state of oscillation. The
!valve has, in fact, become a miniature
transmitter, and if it is connected to the
aerial circuit, radiation will occur and
interference will be caused to neighbour-
ing receivers ; this interference takes the
form of a whistle. Fig. 2 shows the sim-
plest form of oscillating circuit—this is
known as the Hartley ecircuit. i

Before transmission of intelligiblez
sounds can be effected it is necessary to‘
control the duration of the high-fre-
zquency waves. In the telegraph trans-;
I mitter this is done by means of a key;i
ithe diagram of the simplest form of i
transmitter is shown in Fig. 3. By:
depressing and releasing the key at regular{
intervals the oscillations are set in motion'
and stopped in unison with the key;
motion. In a telephone transmitter the
Zmicrophone takes the place of the key,i
land the low-frequency vibrations from;
the former are superimposed on the high- 3
frequency oscillations. i
—_—

i

ri

-— e e e e

E have received hundreds of

satisfactory reports concerning the

£4 Superhet, and it would
therefore seem that the majority of con-
structors have not experienced any diffi-
culty in the construction and operation
of this set. A few snags have been met with
by some readers, however, especially in
connection with the IF. transformers.
The positions of the leads in the later
models are not the same as those of the
ones used in our laboratory reeeiver, and
several constructors have written to ask
us whether they should ignore the position
of the leads and wire in accordarnee with
the markings on the bottom baseplate, or
vice-versa. The baseplate markings should
be adhered to in all cases, and it is
advisable to ascertain that there is con-
tinuity between P and HT leads, and
between G and GB leads before screwing
these components down. Another precau-
tion is necessary: an insulated screw-
driver should be used for trimming pur-
poses, or a small insulated bush should be
dropped into the trimming holes before
inserting a metal screwdriver.

Trimming

Trimming is proving a troublesome
procedure to some readers, but this should
not present any difficulties even if an
oscillator is not available. C2 trimmer
should be set at approximately } of a turn
from the full-in (clockwise rotation) posi-
tion, and the [.F. trimmers should be
rotated in an anti-clockwise direction until
at least half-way out. A station should
then be tuned in at approximately 250
metres and C2 adjusted slightly until the
correct wavelength reading is obtained on
the dial. The tuning control should then
be rotated to approximately 500 metres
and another station tuned in. If it is found
that stations tune high at this setting, it
will indicate that the I.F. transformer
trimmers require to be rotated in an anti-
clockwise direction. A setting of C2 and
the I.F. trimmers should bo found at
which all stations on the medium wave-
band tune at the correct wavelength setting
on the specified Polar tuning drive. In
some cases it i8 found that the capacity
of the long-wave padding condenser is
insufficient, and therefore it is suggested
that the connection of a .0001 mfd. or a
.0002 mfd. fixed condenser across the
existing .0004 mfd. be tried.

L.T. Leads

Some readers have gqueried the filament
wiring. Twisted wires are shown in the
wiring diagram, and the querists have
traced these and state that they are not

PRACTICAL AND AMATEUR WIRELESS

correctly wired. It is not intended that the

constructor should trace every twist of the
flex between the valve-holder pins. Each
set of filament pins is marked 4+ and —
respectively, and constructors should wire
these pins accordingly—positive (+) to
positive, and negative (—) to negative of
each valve in turn.

Constructors should also definitely asccr-
tain that the tuning condenser is of the
465 kefs Superhet type; C2 section should
have much smaller moving vanes than Cl.

It is therefore advisable to remove the
screening can of this component and care-
fully examine the vanes before commenc-
ing the wiring. If the condenser has already
been mounted the can may easily be lifted
if the four fixing screws {two each side) are
removed.
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THOUSANDS BUILT!

Peto-Scotlt 1936=
UP-TO-DATE

==SENSITIVE $.6.3. KIT

HE latest Peto-Scott Kit Set
triumph !  This wonderful
receiver is the last word in sensi-
tivity and selectivity, in high
fideity regroduction under
modern broadcasting con-
ditions, as the thousands
who have built it will testify. 1]
Build it and see for yourselt ! Nk

@ 2gang Air Dielectric
Tuning Condenser

: Automatic Grid Bias
Full Vision Slow
Motion Tuning

@ Detector, S.G., Pen-

w—=
ElQ

tode Valves COMES TO
@ lgqt:ern Air-spaced  YOU FOR
oils

5% CASH or €.0.D.
KIT A Carriage Paid 35/'
Or 2/6 down and 9 monthly pay-
. ments of 4/- k 3 _
Comprises ail parts, including ready-drilled chassis
and panel, fess Valves, Speaker and Cabinet.

1 3 ”» 134
KIT“B"& KIT “CT” KIT *“CC
but with set of 3  As “A” but fnclnd-  As “A” but includ-
valves less speaker Iug valvesand Peto- * ing valves and Peto-
and cabinet. Cash  Scott Walnut Table Scott Walnat Con-
or. CO.D, Carr. Cabinet,Jess speaker. solette Cabinef, less
Paid, £2/19/9, or Cash or 0.0.D. Car- speaker. Cash or
0.0.D. Carr. Pald,
monthly puyments or 12 menthly  £3/19/3,0r,12month-
ol §,6 payments of 8/9. ly payments of 7;3.

RPOST THIS COUPON Now

|FOR FREE BLUEPRINT!!

PETO-SEOTT C€Q., LTD., 77, Pr.W12, City Road, Londen,
I E.C1. Tel : Clerkenwell 8406/7.

I Please send me full details and FREE BLUEPRINT of
the PetoeScott 1936 Up-to-Date Semsitive 8.G.3.

TTe SRR R " S
| spDREss ...

&% Down and 11 riage Paid, £3/14/9,

Pr.Wi2. o
Est.: 1919

IT PAYS TO BUY

THE BEST

WIDE
VISION
PRECISION
DIAL.

\ Built particularly for
t Short Wave tuning
purposes where
accuracy and smoothness of movement are
‘ essential. Free from backlash with 22:1

slow-motion ratio.
No. 973. Price 10/6d.

SHORT WAVE H.F. CHOKE.

Eddystone patent design with no metal or
shorted wire loop at ends to cause losses.
Greatest effiefency, small size and light
weight for mounting in wiring.
No. 1010. 5-180 metres.
STRATTON & CO., LTD.,
Bromsgrove Street, BIRMINGHAM.

London Service Depot: Webb's Radio Btores, 14, Soho
Btreet, Oxford Btreet, W.1.

DDY.

SHORT WAVE COMPONMNENTS
e e ——————————

Price 2/-.
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THE PYE MATCHED DIPOLE
LT e AERI AL T A = |

An Interesting Aerial Kit Designed Especially for Use with All-wave Receivers

T is often found that the commercial , a good opportunity of being received as

type of receiver which has been

designed for ‘‘all-wave’ wuse will
function much more satisfactorily on the
short wavelengths when a special type of
.aerial is employed. It is difficult for the
average listener to arrange to erect two
aerials, and thus it is generally found that
the standard type of broadcast aerial is
fitted and the results on the short waves
naturally fall off and the maximum per-
formance is not obtained from the receiver.

A Novel Idea

To meet this case Messrs. Pye have
developed an interesting kit which is
primarily designed for use with their
*“ Empire” receivers, and which permits
of the advantages of both types of aerial to
be obtained. As may be seen from the
illustration below, the kit comprises a
length of twisted lead (of the unscreened
type) and a special impedance-matching

transformer for attachment to the receiver.
The makers instructions regarding this
aerial may briefly be summarised as
follows : The aerial should be erected as
high as possible and clear of houses, trees,
etc. It is looped at the centre and joined
by means of an insulator and all supporting
leads must consist of rope. On no account
should wire be used. The two ends of the
special lead are attached to the centre point
of the split aerial, or, in other words, the
twin lead passes from the receiver and rises
tc a certain level, when the two ends are
gseparated and pass outwards on a level
in opposite directions.

Directional Effects

An aerial of this type is, of course,
strictly directional, the pick-up being
greatest in directions at right angles to the
horizontal portion. When erecting this
type of aerial, therefore, it is necessary
first to ascertain the direction of the most
important short-wave station which it is
desired to hear, so that this directional
effect may be used to good purpose. Where
1o definite station is required, it may
prove worth while to arrange the aerial so
that America, for instance, will be given

against stations in the direction of India,
etc. Listeners abroad who wish to receive
the Empire transmissions should arrange
for maximum reception from the British Isles
and so on. At the receiver a small unit is
fitted to the cabinet side, and the two plugs
at the end of the twisted lead are inserted
into sockets on top of the transformer.
The two leads from the bottom of the trans-
former are inserted in the aerial and earth
terminals of the receiver, and the normal
earth lead is inserted into the socket on
the dipole earth plug.

Using Both Schemes

A switch is mounted on the base of the
transformer and two positions are marked
Dipole and T Aerial, and when this switch
is adjusted the aerial is automatically con-
verted from one type of aerial to the other,
without the necessity of modifying any
connections.

This is the complete Pye
Aerial Kit referred to in
this article.

L4
When a weak station is received it is

worth while trying both positions of the
switch, but generally on and around 25

metres it will be found that best reception

will be obtained when the dipole arrange-
ment is in use. At 50 metres and above
maximum results will be obtained with
the T aerial arrangement, that is, with the
two ends joined together. In the case of the
latter arrangement experiments may be
tried in tuning it by connecting a very low
minimum capacity condenser in series with
the lead to the receiver. On rotating this
condenser a point should be found at which
appreciable increasc of strength is obtained
on a weak station. If, however, no such
increase is observed, then a small coil
(50 to 70 turns of 34 s.w.g. s.c.c. wire
close wound on a lin. former) may be in-
serted also in series and the experiment
repeated.

The price of the complete equipment is
25/-, and it may be obtained from all
accredited Pye agents or direct from the
makers.
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RESISTANCE, INDUCTANCE AND
CAPACITY
(Continued from page 624)

appreciated by considering for a moment
the fixed condenser, generally having a
capacity of .0002 mfd., which is connected
between the anode of an H.F. valve and
the tuned-grid coil of the detector, as
shown in Fig. 2. The condenser has to
prevent the passage of current from H.T.+
to earth and H.T.—, but it has to provide
an easy path for the signal currents. And
the impedance of a .0002-mfd. condenser
to a current having a frequency of 1,000,000~
cycles per second, or 1,000 ke/s, is only
800 ohms, which is negligible in a circuit
of this nature.

The Bypass Condenser

The same idea holds good when con-
sidering a bypass condenser used in an
anode-decoupling circuit, as shown in
Fig. 3. The purpose of this condenser
is to provide an easy path to earth for
low-frequency currents, but at the same
time it must, of course, act as a complete
barrier to the high-tension current, for
otherwise the H.T. supply would be short-
circuited. A capacity of 2mfd. is com-
monly used, and the resistance of such a
condenser to a frequency of 1,000 cyeles
is only about 80 ohms. If the capacity
were halved the impedance would be
doubled, and also if the frequency were
only 500 cycles the impedance would be
doubled ; alternatively, the impedance
would be half the value mentioned if the
frequency were doubled. It can be seen
from this that the effect of a condenser is
the opposite of that of a choke or induct-
ance. "

Combined Inductance and Capacity

Although capacity, inductance, and re-
sistance have been considered as existing
alone, it is usual to find that components
have two or all three of these properties.
This may lead to difficulties, and that is
why we have so-called non-inductive
condensers, non-inductive resistances, and
low-capacity chokes. If a condenser used
in a high-frequency circuit had an appre-
ciable inductance it would offer a much
higher impedance than it should and its
useful effect might be nil. In the same
manner, if a grid-bias resistance in a mains
receiver were inductive it would offer too
great an impedance to high-frequency or
alternating currents passing : through it,
with a result that instability or other form
of trouble would arise.

Choke Effect Nullified

Then again, if the capacity between the
turns of a choke were other than extremely
small the effect of the choke might easily
be nullified, because the capacity would
allow an easy passage to the alternating
currents which it is the purpose of the choke
to check. 5

There is only one part of the circuit
where inductance and capacity must be
used together, this being in the tuning
portion. Here, a variable condenser is
connected in parallel with the inductance,
or tuning coil, so that the impedance of
the circuit can be varied. Actually, the
object is not simply to vary the impedance
of the circuit, but to keep this at & maximam
for any particular wavelength or frequency.
This subject is too lengthy to be dealt
with adequately in this article, so we must
leave it after stating merely the elementary
facts.

FREE BLUEPRINT OF F. ). CAMM’S
MONITOR THREE IN NEXT WEEK’S ISSUE!
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'IMPRESSIONS ON |
THE WAX

By T. ONEARM

O

Sandler’s Serenades
ANDLER’S name is associated with
numerous serenades, and for his
latest he has recorded the serenade
from ‘ Hassan.” That he regards this as
a classic may be gauged from the fact that
he has coupled it with Tschaikowsky’s
“ None But the Weary Heart,” and it is
a safe assertion that both will find as
ready a welcome as his lighter pieces. The
number of the record is Columbia DB16186.
Robert McEachern, of ‘‘ Flotsam and
Jetsam ” fame, sings in his deep bass voice
“Old Stay at Home” and “ Speed ”” on
his latest record, Columbia DB1618.

A Novelty

NOVELTY in Columbia’s January
¥, list 1s a record entitled simply

““ Bugles.” It is an authentic
rendering by the 2nd Battalion of the
King’s Light Infantry of Bugle Calls and
Fanfares, introducing * Light Cavalry,”
“ Marching thro’ Georgia,” and other tunes
.popular with regimental bands, and winding
up with the Shropshires’ own march.
Army men, and the thousands who an-
nually visit the various tattoos, where
bugles and fanfares are always a strong

feature, will be interested in this record,
Columbia FB12417.

Humour
OLLOWING up the success of their
previous issue, with its list of leading
comedians, Columbia again present
more famous mnames that create
laughs in their popular 1s. 6d. series.
Clapham and Dwyer do their ‘“‘ Day’s
Broadcasting ’ skit on Columbia FB1242,
Flanagan and Allen their “ New M.P.”
on Columbia FB1241, Haver and Lee raise
the wind with their ““Smash and Grab
Raid” on Columbia FB1243, while
Norman Long’s * Anything Can Happen
Nowadays > and *“ Wot For,” on Columbia
FB1245, are cockney cameos in his funniest
vein.

¢ Theatre Memories **
HE Yacht Club Boys, appearing in
the current musica! film™* Thanks a
Million,” sing four snappy songs
vn Columbia FB1237-8, whilst ‘‘Theatre
Memories >’ on Columbic FB1239-40, recall
Harry Welchman in his best-known songs
from “Rose Marie,” ¢ Desert Song,”
“ New Moon,” ete.

Songs of the Backwoods
STABLISHED by their broadcasts
E and gramophone records, the Rocky
Mountaineers have been nicknamed
“The B.B.C. Hill Billies.” Their songs
are those of the backwoods and the singers
themselves are authentic Canadians. Their
latest recordings are ‘ Little Red Caboose
Behind the Train,” coupled with ‘ Red
River Valley” (a famous landmark in
North America) and “In 1992” (an
amusing peep into the future) on Columbia
FB1249.

Betty Balfour was one of Britain’s first
big stars in pictures, and she is introduced
on Columbia FB1225 this month singing
“One Way Street” and ° Londonola,”
both numbers coming from her recent
film ‘Squibs.” Stanley Holloway is also
in the film, and does his famous ‘‘ Beef-
eater ” number from his record Columbia
DX603.

REPLIES IN BRIEF"

The following replies to queries are given
abbreviated form either because of non-compliance i

.} withourrules, or becausethe pointraised is not of
< general interest.

- - —

H. C. (Southall). We regret that there is no blue-

print for this particular receiver, and the issue in which
it was described is now out of print.

W. A. C. (King’s Cross). Blueprints cost 1s. each,
but there are many types of three-valve set. If yvou
could give further details we may be able to suggest
a suitable receiver, or you may be able to select one
from the list of blueprints included in each issue.

A. K. (Hawick). Ifsufficient interest is shown in the
speaker in question we may publish further details.

A. H. M. (Acton), The valve is no longer on the
market. The filament was rated at 1.5 volts and the
H.T. at about 80 volts.

S. M, (Blendon), The circuit Intricacies using the
separate valves you mention would render the circuit
less inefficient and more difficult to put into good
working condition than when using the combination
valves. We do not agree with your suggestion, and
many readers who previously thought as you do have

‘been converted upon trying one of the reoeivers in

question.

H. T. P. (Woolston). You cannot put a voltage-
dropping resistance in the A.C. supply leads. The
only alternative is to use another niins transformer
built to deliver 210 volts from the 240-volt supply
and rated to give the_correct current for the mains
unit. Is there no tapping point-on the mains primary
winding 7

J. W. A, (Newton Mearns). We would consider that
your speaker is defective. The output, valve delivers
an output of 1 watt, which, should be ample. The
speaker must, of course, be matched to the valve,
and the required load is 7,500 ohms:

E. W. T. (Leytonsfone). As we pointed out on page
545 the tapping point on the primary is terminal No. 8.
We reiterate our previous remarks, and cannot enter
further into this discussion. If you wish for confirina-
tion we suggest you communicate with the nakers of
the coils.

H. J. C. (Edinburgh 12). We rperetthat we cannot
suggest what is wrong, but it is obvious that there is
some mistake in your wiring or a fauity cornponent.
You should certainly hear a click when making the
H.T. circuit, and the speaker which we specified was
mentioned as it gives suitable results in this particular
receiver. It istrue you could use any speaker, but best
results will be obtained with the specified parts and
speaker.

D. W. (Rhondda). . We regret that we gannot give
you the coil-winding details. We hopc to publish an
article on the gubject iu the near future.,

EASY PAYMENTS

““ THERE'S NO PLACE LIKE HOLMES.”

Monthly
SPEAKERS Deposit. Payments
W.B. DUPLEX .. co co 84/~ S8 110t 78
W.B. SENIOR .. o . .. 420 4/7 9 ot 4/2}
W.B. JUNIOR .. .. 326 4/5 7 ot 4/5
BLUE SPOT .. s - .. 198 28 7ot
ROLA F. 720 .. . .. .. 35/ 310 9 of 3/10
Any make of speaker supplied.

KiT SETS
LISSEN Skyscraper 3, with valves .. 60/~ 65/6 11 of 5/8
GRAHAM FARISH STENTORTIAN A. 54/8 3/10 9 of 3/10
GRAHAM FARISH Sensity Super 50(- 4 11 of 4/7
B.T.S. OCEANIC 3 .. . [ 5/- 11 of 5/
B.T.5. S.W. ADAPTOR - 52/8 4/10 11 ot 4/10
ACCESSORIES of merit and fins value,
3 VALVES §.6.DP. ., o %gj- 3/6 7 of 3/8
ATLAS ELIMINATOR T. 10/30 /6 8/ 11 of 64
AVOMINOR METER .. . . 40/ 58 7 of 5/8
B.T.H. LATEST PICK.UP ., 40/~ 45 9 o! 4/5

PARTS FOR ANY SET. ANY MAKE OF SPEAKER,

New goods obtained for every order.
Send ux a list of paris or volves you require or any speaker or sel you
may select and we will forward you a definite quotalion.
advertiser in the Wirelcos Press. ds of satisfied

H. W. HOLMES:

NEW ADDRESS :
333, EUSTO.IX ROAD, LONDON,

hone : Museum 1414.

N.W.1.

THE FAMOUS H.J.B. VOICE

MICR( &) PHONE

Never in the i Incorporating
history of Radio { Heayberd Transformer.
has such value been } Voice and Song clearly
offered to the § reproduced from any
Public. 4l receiver.

10/6 Post Free.

H. J Trade Enquiries
- Invited.
BEMNETT 287, PENTONVILLE

ROAD, KING!S X.
"Phone ; Terminas 4876,

Ten years®
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Let Us Send You
This 40-Page
Booklet — Free
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It gives full.information regarding various
1.C.S. Courses of Instruction in Radio worl.

The Radio_industry is progressing with
amazing rapidity. Only by knowing thoroughly
the basic principles can pace be kept with it.
I.C.S, Instruction includes American broad-
casting as well as British wireless practice. It
is a modern education, covering every depart-
ment of the industry.

OUR COURSES

Included in the I.C.S. range are Courses
dealing with the Installing of radio sets and,
in particular, with their Servicing, which to-day
intimately concerns every wireless dealer and
his employees. The Equmipment Course gives
sound instruction in radio principles and
practice,

There is also a: Course for the Wireless
Salesman. This, in addition to inculcating the
art’ of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers.

Then there are the Preparatory Courses for
the City and Guilds and I. W.T. Exams. ~

We will be pleased to send you details and
free advice on any or all of these snbjects.
Just fill in, and post the coupon, or write in
any other way,

N G G S S T D G En W I Ge e S Fre G

International Correspondence Schools,
Dept. 94, International Buildings,
Kingsway, London, W.C.2,

Ltd.,

Without cost, or obligation, 'please send me your
* Radio”’ booklet of informatlon about the Courses
I have marked X

1 COMPLETE RADIO

1 RADIO SERVICING

I1 RADIO EQUIPMENT

1 RADIO SERVICING AND SALESMANSHIP
1 WIRELES8 ENGINEERING

0 EXAMINATION (state which)
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LETTERS FROM READERS

The Editor “ does not

necessarily agree with

opinions expressed by his
cotrespondents.

Midget Coils
IR,—I noticed that you published my
letter concerning my ** Midget '’ coil
in the issue for January 4th, and I now give
a few details of its construction.

The coil former is a piece of thin card-
board tube, §in. diameter and $in. long,
and is wound with 50 turns, tapped at the
25th turn, which is gt E. The wire used was
taken from an old transformer, and is very
fine and shellacked. The turns are ‘ pile ™’
wound and are only about }in. in width

All letters must be accom-
panied by the name and
address of the sender-(not
necessarily for

tion.)

and I have always found coils having a
narrow width of windings give much
superior results to any other. The coils
are fixed in the cabinet and secured to the
sockets, as illustrated.

Fig. 2 shows the theoretical ecircuit
diagram of the set I am using at present.
I can tune in 40 to 50 stations any evening
on this set, every one at full strength and
stations such as the Regionals, Athlone,

Luxzembourg, etc., in broad daylight. For
this sct I use an A.C. climinator, 150
volts, 35 milliamps, which 1

made myself. The tone is well

>HT+
150+ balanced and the qualityis excel-
lent, the volume being cqual to
the average mains set. Sometimes
I put another super-power valve
in parallel with the present one
and the volume then is large
enough to fill a cinema and the
quality is fine.
The coils are shown connected

=5 78 9

6B+ BB
£

Fig. 2 (above).—Circuit diagram of
Mr. Tucker's three-valve receiver.
Valves—P.M.20X, PM.\L.F., P.M.
202S.P. Transformers—(1) Max, (2)
Ferranti A.F.87 Resistances—Graham
Farish. Condensers—Graham Farish
and T.CC. Coils—Own make.
- Speaker—W .B. Stentorian.

Fig. | (right).—Diagram showing

coils and deteclor slage.

when finished. This coil of 50
turns, when used with a .0005
tuning condenser in an old-
fashioned det. and 2 L.F. set
using ‘condenser controlled reactioh, with a
meg. grid leak and .0002 grid condenser
in parallel, will tune in nearly every station
from 200 to 400 metres, all at loud-speaker
strength. This coil is No. 1 in the accom-
panying sketch (Fig. 1).

The No. 2 coil is composed of 75 turns
of the same wire but wound on a 1}in.
tube, and tapped at the 25th turn, which is
earth, the start of the 25 turns goes to
re{lgtion, the end of 756 turns going to the
grid.

No. 3 is the long-wave coil, and is wound
on a 2in. tube. It has 60 turns for reaction
and 100 turns for the grid. After the turns
are wound on, the ends are cleaned and
soldered to a short piece of 24 D.C.C. wire.

The three coils are then mounted on top
of one another with an intervening card-
board strip, the three earths are coupled
together and soldered to the main earth.
There is no break-through with this method
of mounting.

Six sockets are now flxed at the side of
the cabinet, and two plugs with two pieces
of flex complete the connections, as shown,
and tuning -is simplicity itself.

Some years ago, it was pointed out in an
article that the efficiency of a coil varies
in proportion to the width of its winding,

e
"FLEX.G.

| to their sockets, the flex leads
.- completing the circuits with plugs.
The in-
I germediate

eoil enables
me 1_; o

STRIPS

the North Reg., Athlone, etc., at full
strength. There may be some features
in this design of interest, such as L.T.4
going to earth, coils, grid leak, A.l., etc.
They all have their respective merits and
join together in making an excellent set.—
Wum. Tucker (Swansea).

Back Number of ¢ A.W.” Wanted
IR,—I shall be very glad if you can
put me in touch with any reader
who has a spare copy of Amateur Wireless,
No. 648.—H. Baker, 30, Harrow Road,
Barkmg, E.

Component Prices

IR,—As a regular reader and a proud

possessor of one of your receivers, may

I make a suggestion ? Accompanying all
your excellent receivers is a column Leaded
“ List of Parts.” This column, I think,
plays a great part to the constructor, and
I suggest that it would be a good plan if
the prices, or approximate prices, were
inserted after each item. This, I think,
would save constructors from scarching for
prices, and perhaps purchasing cheap or
inferior parts, and damaging the quality
of reproduction. — JoAN W. LEEcCH
(Llandudno).

(What do other readers think 7—ED.)

publica- -
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Activity on the 160-metre Band

IR,—Itv will be interesting to all short-

wave amateurs to know that the 160-

metre amateur band is again very active.

From station G2JG I had the great:
pleasurc to contact and pass on the greet-
ings for the new year to a good number
of amateur stations, the last being G6SR
from Scotland, this was at about 4 a.m.
Although a ‘radio dealer, like many other
short-wave amateurs I find time after the
long hours of the day in the shop to give
to my hobby, short-wave radio. It really
is a break from the BCL class and stimu-
lates a new interest, one I shall be very
reluetant to give up. One can pick up
almost at will any of the ordinary broad-
cast stations, but what a thrill to pick up
an American amateur and to learn he
is only working on low power. The W
stations are luckier than most of the
Englishmen because they seem to be able-
to get high-power tickets much easier
than us, but still we claim the biggest
honours here, as we get out on very low
power, and get just as much of a thrill as
the Yanks do.—W. T. CooPERr, (2AYB),
Walth'lmstow

'RADIO CLUBS
AND SOCIETIES

Club Reporls should no! cxceed 200 iwrords in length
and should bhe vreceived Firsl. Poxt cach Mondap
morning for publication in the following week's isfuc
NEWPORT AND DISTRICT S.W. RADIO CLUSB
SHORT-WAYE radio club, known asthe Newport
and Distriet Short-wa ve Society, hasbeen formed
in Newport, Monmouthshire.

The society will welcome heartily any PRACTICAL
AND AMATEUR WIRELESS readers who are short-wave
enthusiasts and membership is open to allthose readers
who live in Moumouthshire or near thereto. There is
no subseription.

Monthly meetings are to be held at the Queens
Hotel, Newport, whereat there will be discussions
and lectures on points of interest to all members.

I shall be glad to hear from those interested in these
arrangements and invite them to write to me at the
undermantloned address.—R, V. Albright (G2JL).
Hon. Sec., 2, Palmyra Place, Newport, Mon.

SPHERE S.W. CLUB.

WING to its increasing membership the above

club is having to look for bigger quarters. The

ciub now possesses a receiving licence, thus enablinuz
experiments to be carried out with different types
of clrenits and aerials. I'or those interested in morse
an instruction class’is being inaugurated. A hearty
welcome is offered to any new member. The member-
ship fee : 5s. per year, which may be paid quarterly.
Hon. Sec.: G. Walker, 33, Napier Road, Thornbury,
Bradford, Yorks.

SHORT-WAVE RADIO AND TELEVISION SOCIETY
(THORNTON HEATH)
A[MFETING_of this society was held at St. Paul’s
Hall, Norfolk Road, on Tuesday the 14th ult.
under the chairmanship of Mr. R. E. G. Copp.

The subject of the evening was a talk and demon-
stration by Mr, O. L. Crossley, M.P.8., on 5-metre
receivers. Mr. Crossley said that the idea that
5-metre waves were quasi-optical had had to be
revised in view of the long distances over which these
waves had been received and the theory now receiving
attention is that there is another ionised layer above
the Heavlside and Appleton layers. Apart from
long-distance communication in the U.S.A_, G5CYV has
radiated a signal from the top of Mount Snowdon
which was plcked up over 200 miles away and G6SL
in Birmingham was received over 100 miles away.
In both these cases the optical distance was very
considerably shorter than the distance received,

Mr. Crossley then gave the dlagram of his receiver
and also demonstrated its capabilities. The meeting
closed with a vote of thanks to Mr. Crossley.

The Hon. Secretary is Mr. Jas. T. Webber, 268,
Brigstock Road, Thoruton Heath,

The Editor will be pleased to consider articles of a
practical nature suitable for publication in PRACTICAL
AND AMATEUR WIRELESS. Suéh articles should  le
written on one side of the paper only, and should contain
the name and address of-the sender. Whilst the Editor
does not hold himself responsible for manuseripts, erery
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 AMATREUR WIRELESS, Geo. Aewms,
Ltd., 8-11, Southampton Street, Strami w.c.2.

sz ng to the rapid progress in the demgn of wireless
appuratus and to our efforts Lo Ieep our readers in touch
with the latest developments, we give no warranty that
apparatus deseribed in our columns is not the subject

‘| of letters patent.



February 1st, 1936

PRACTICAL

H.M.V. All-Wave Receiver

& IS MASTER’S VOICE ” announce

the release of their first all-wave
receiver, which is a six-valve (including
rectifier) A.C. mains-operated instrument.
It is capable of receiving programmes
broadcasting on the short-wave range
between 16.7 metres and 141 metres with-
out any gaps, in addition to stations on the
medium and long wavébands,

Priced at 17} guineas the instrument has
an undistorted output of three watts, and
incorporates many useful features to
ensure easy location of short-wave stations.
These include an “aeroplane type tuning
dial, four separate tuning scales (each being
calibrated in wavelengths), the medium
and long wavebands also bearing the station
names. In addition, another scale calibra-
ted in degrees is situated in the centre of the
main scales. A fine tuning knob moves a
pointer against this latter scale, thus
enabling it to act as a vernier adjustment
and providing duplex tuning controls.

Other important features of this instru-
ment include separate tone controls for bass
and treble, and a waveband indicator which
shows visually which waveband is in use.

Westinghouse A.C.-D.C. Three-Valve
Superhet

AN interesting constructional booklet

has now been relcased by the makers
of the Westinghouse Metal Rectifier, giving
full details of an interesting universal mains
type superhet. The booklet costs 1s., and
is complete with a full-size wiring and panel-
drilling diagram. The circuit employed in
this receiver is of the triode-pentode,
variable-mu, Westector, and L.F. pentode
type, with the mains section completed by
means of an H.T.10 rectifier but, of course,
without a mains transformer. The main
novelty liesin the fact that the second valve
(the variable-mu pentode) functions both
as the intermediate-frequency amplifier
and as a low-frequeney amplifier, the recti-
fied signals from the Westector being fed
back to this particular stage. The coupling
is .entirely resistance-capacity and thus
losses are reduced and the Westector and
the valve are enabled to operate at maxi-

COMPONENTS TESTED IN

| battery user. The price is 6s. 6d.

Tuwo of the Telsen Meters mentioned in the above report.

OUR NEW LABORATORY

mum efficiency. Refinements in the circuit
consist of A.V.C., volumec control on the
output stage, and a wavelength calibrated
dial. The receiver is strictly of the * one-
knob *’ type, the only controls on the panel
consisting of tuning, wavechange, volume
control, and on-off switch. The approximate
cost of all the components, including valves
and loud-speaker, is £14 10s. The booklet
may be obtained on application to the
Westinghouse Brake Company, at 82,
York Road, King’s Cross, London, N.1.

Telsen Test Meters

HE value of a test meter is now
apparent to every listener, and

although it was at one time only the
experimenter who could afford a good
meter, it is now possible for every listener,
no matter how modest his means, to obtain
an instrument of the utmost value in the
correct and most economical operation of
a radio receiver. The two meters shown
at the foot of this page are taken from the
Telsen range of components, and that on
the left is the multimeter designed for use
on A.C. or D.C., and giving readings from
0 to 8 and from 0 to 16 volts for L.T.
circuits, up to 240 voits for H.T. circuits,
and current readings up to 300 m/A.
There are, of course, numerous applications
for an instrument of this nature, such
as continuity tests, valves, and circuit
tests, and to facilitate the warious con-
nections which may have to be made the
instrument is supplied with twin flexible
leads fitted with. pin connections to which
spade ends (supplied with the instrument)
may be readily attached. The case is
finished in walnut shade bakelite and the
price is 12s. 6d. (ref. No. W.520). The
remaining instrument is a three-range
meter, giving direct readings from 0 to 9
volts, from O to 180 volts, and from
0 to 30 m/A. It is thus suitable for use in
the measurement of H.T., L.T., and G.B.
batteries, and for the reading of certain
circuit currents. The resistance is not
sufficiently high to enable it to be used for
the measurement of eliminator outputs nor |
detector voltages under working conditions,
but it will be found an cxtremely useful
meter for all normal requirements for the

AND AMATEUR WIRELESS

“I'm better  connected
thar most,”
Said Miss Rady O, Selt.
I can boast
4 Pure FLUXITE
slrain
Which indicates brain,
1 noto have a very high
post.”

See that FLUXITE is always by you—in the
ouse — garage — workshop — wherever speedy
soldering is needed. Used for 30 years in
government works and by leading engineers 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 ** solder-
ing and ask for Leaflet on CASE-HARDENING
STEEL end TEMPERING TOOLS with
FLUXITE.

k k{eb round and true unless the spokes are tied :
t with fine wire at the crossingg AND SOL- :

i DERED. This makes a much stronger :
: wheel. It's_ simplewwith FLUXITE—but :
| IMPORTANT. :

THE FLUXITE GUN

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

ALL MECHANICS WL HAVEN, -

FLUXITE

IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD. (Dept. W.P,) DRAGON WORKS,
BERMONDSEY STREELT, S.E.1.

EASY TERMS™]

We specialise in the supply of all good quality

Radio sets, p ts, an ies.

Send list of requirements and keen quotation
will be sent promptly.

W.B. STENTORIAN 36S

Cash Price £2 2 0 or 2/6 with order and
« 11 monthiy payments of 4/-

CASH & C.0.D. ORDERS DESPATCHED
BY RETURN POST. PRICE LIST gREE.

Estd. 1925 carsonar 1977

NATIONAL

COMPANY

1.OAT.LANE-NOBLE STREET-LONDON.£-(-€

That on

the left is of the A.C.-D.C. type, whilst on the right is an cfficient

3-range mater obtainable for 6s. 6d.

POLISHED

No Middle Profits.
Famous malker offers finest Radio
Furniture. As supplied to B.B.C.,
a quality and value impossible to
better. Beautifully hand-polished !
GUARANTEED Piano-tono
acoustically. L
(or 10/- monthly) £
LIST FREE ! From makers’

i
=

r R | Cabinet (P.R.) Works, Albion Road,
Bexleyheath, near London.
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BLUEPRINT SERVICE

PRACTICAL WIRELESS.
STRAIGHT SETS. Battery Operated
One-Valve : Blueprints, 1s, each.
Date of Issue,
All-Wave Unipen (pentode) .. 141033
Two-valve : Blueprints, 1s. each.
lollu-r)ange Super Mag., Two (D,

11.8.34

Three-valve : Blueprints, 1s. each.
Selectone Battery Three (D, 2 L]:‘
o (trans.))) . —
Alpha Q.P. P, Threc (D, Q P.P. ) 25.3.33
Ferrocart Q P.P. Hi-Mag Threc

(8G, D, Q.P.P.) 54 .. 25.3.33
Sixty-Shilling Three (D, 2 LF

(R.C. & trans}) . 212,33
Y.cader Three (3G, D, Pow ) —
Summit Three (HF Pen, D, Pen) 18.8.34
All-Pentode Three (H.F. Pen D

(pen), Pen) 22.9.34
Hall-Mark Three (SG D Pow) -—
Hall-Mark Cadet (D, LI‘ Pen

(RC)) .. ! B .. 23333
F. J. Camm’s Silver Souvenir (BF

Pen, D (pen), Pen) (All-wuve

Three 13.4.35
Geuet ¥ idget (D, STIF (trans)) June '35
Cameo Midget Three (D, 2 L

(trans)) .. 8.6.35
1936 Sonotone Three-Four (HF

Pen, HF DPen, Westector

Pen) 17.8,35
Dattery All- w'tve Thrce (D LF _

( L)) .. .. 31835
Four-valve : Blueﬁrm(s, ls each.

Fury Four (2 8G, -—
Beta Unlversal Four (SG D, LF

Cl. B 15.4.33
Nucleon Clnss B’ Four (SG D

(8G), LY, Cl. B) 6.1.34
Tury ¥our Super(SG SG D Pcn) -
Battery Hall-Mark 4 (HF Pen D, ]

PuslP Pull) 2.2.35
F. J. (‘amm s Superformer (SG, -

$G, D, P . o5 .. 12.10.35

Mains Operaled
Two-valve Blueprm(s. 1s. each.
A C, Twin (D {pen), Pen) e 282:4:33

A.C.-D.C. Two (SG, Power) . 71033
Selection A.C. Radiogram Two

(D, Pow.) o) o .o 20433
Three-valve : Blueprints, 1s. each.
Double-Diode-Triode Three (HF

Pen, D.D.T., Pen) 1] .. 10.6.33
D.C. Ace (86G, D Yen) .. .. 15233
A.C. Three (8G, D Pen) 16.9.33
A.C. Leader (HF Pen Power) 7.4.34
D:C, Premicr (HI Pen D Pen) 31.3.34
Thbique (HF Pen, D (Pen) Pen).. 28.7.3%
Armnda Mains Three (HY Pen, D

en) 18.8.34
F.J. Camm’s A.C. All-Wave Silver

Souvenir Three (HV, Pen, D,

Pen) oA = o ..o 11535
“ Allwave” A.C. Three (D, 2LF

(R.C.)) 17.8.35
AC. 1936 Sonotone (HF Pen, HF

Pen, Westector, Pen) .. 31835
Four-valve: Blueprints,” 1s. each,

ALC. Fury Four (8G, 8G, D, Pen) 25.2.33

Al g I‘)un Four Super (SG, 8G,

Al C‘ H:\ll Mnrk (BF Pen, D Push-

bni\ ersal Hall-Mark (HF Pen D
Push-Pull) ol o e O 36

SUPE R HETS.

Battery Sets : Blueprints, 1s. each.

£5 Superhet (lhree valve) —

¥. J. Camm's 2-valve buperhet

(two valve) .. 13735
F.J. Camm’s £4 Superhet s .o 16.11.35
Mnns 8ets : Blueprints, 1s. each.

AC £5 Supexhet (threc valve) .. —
D.C. £5 Superhet(three valve) .. 1,12.3¢
Universal £5 Superhet (three

valve) .. 15.12.34
F J. Camm’s A.C. £4 Supcrhet PR ST

F. J. Capun’s Universal £4 Super.

het 4 . 11.1.36

SHORT-WAVE SETS.

Two-valve : Biueprints, 1s. each.
Midget Short-wave Two (D, Pen) 15.0.34

Three-valve : Blueprints, 1s. each.

Experimenter’s Short-wave Three
(3G, D, Power) .. 3 .. 23033

o PORTABLES.

Three-vaive : Blueprints, 1s. each.

Atom Lightweight Portable (SG,
en) .. . oo oo 2038

Four-va ive : Blueprints, 1s. each.

¥ eatlmnvelgh’t—l’ortable Four (SG,
D, LF, Cl. . . .  6.5.33

No. of

lueprint.

I’W31A

PW36D

rwio
PWi14

PWi5
PW34A
PW35
PW37

PW39
PWil

PW4S
PW490

PM1
PW51

PW53
PW55
PWI1
PW17

PW34B
PW34C

PW46
PW57

PW18
PW31

PWio

PW3s

PW350
PW54
PW56

rw2o

- PW34D

PWi5
PW47

PWi0
PW52
PW58
PW43
PW42

PWit
W59

Iweo

|

PWV38A

w304

PW30

rwiz

MISCELLANEOUS,
8.W. Converter-Adapter ( valve) 23.2.35

L]

Wi8A

AMATEUR WIRcLESS AND WIRELESS MAGAZINE,

CRYSTAL SETS,

Blueprints, 6d. each.

Four-station Crystal Set .,
1934 Crystal Set .. o
150-mile Crystal Set ¥

STRAIGHT SETS.
One-valve : Blueprints, 1s. each.
B.B.C. Special One-valver
Twenty-station Loud-spcaker

One-valver (Class B)

Two-valve : Blueprints, 1s. each.

Melody Ranger Two (D, Trans) .

Full-volume Two (8@, Det, Pen)

Iron-core Two (D, Trans)

Tron-core Two (D, Q.P.P.)

B.B.C. National Two with Lucerne
Coil (D, Trans) .

Big-power Melody Two mth
Lucerne Coil (8G, Trans) o5

Lucerne Minor (D, Pen) ..

.8.33

.o

Three-valve : Blueprints, 1s. each.

P.T.P. Three (Pentode-Triode-
Pentode) .. June '35

Class-B Three (D, Trans, Class B) 224338

New Britain’s Favourite Three
(D, Trans, Class B) .. 8 15.7.33

Home-Built' Coil Three (G,
Trans) 14 10.33

Fan and Famlly Three (D Trans,
Class B) .

£5 bs, 8.G.3 (SG D Tmna) :

1934 Ether Searcher : Baseboard
Model (8G, D, Pen g

1934 Ether Searcher:
Model (8G, D, Pen) ..

Lucerne Runger (8G, D, Tmns)

Cogsor Melody Maker w ith Lucerne
0ils

P.W.H, Mascot with Lucerne Coils
(D, BC, Trans) ..

Mullard  Master ~ Three with
Lucerne Coils .

€5 3. Three: De Luxe Version
(8G, D, Trans). .

Lucerne Stlm"ht Three (D M
Trans) .

All Britain Three (HI‘ Pen, D, Pen)

‘“Wireless League’ Three ( )
Pen, D, Pen)

Tmnsportable Three (SG, D en)

£6 63, Radiogramn (D, RC, l‘nns) Apr. *33

Simple tune Three ($G; D Pen).. June, "33

C.B. Three (D, LF, Class B) L —

Economy-pentodc Three (3G, D,

en) o0
“W\I" 1034 Standard Three
(8G, D, Pen e ==
£3 3s. Three (SG D Tmm) .. Mar. 34
June '34

Chassis

19.5.34

3.1.34

Oct. 33

Iron-core Band-pa&s Three (SG, D,
QP21) .. . £ =5
1935 £6 6s. Battery Three (8G, D,

en; &
Graduating to a Low frequencv
8tage (D, 2LF) 00

—

Four-valve : Blueprmks, 15 6d. each.
65/- Four (SG D, RC, ns) -
©A.W.” Ideal four (2SG D l’en) 16.9.33
2 H.T. Four (28G, D, Pen) . -
Crusadery’ A.V.C. 1 (‘.’.HF, D,
Qrz1) .
(Pentode and Class-B Outpucs for
above : blueprints 6d. each) ..
Quadradyne (ZSG D, Pen) Bo
Calibrator (8G, R(, Trans) ..
Table Quad (3G, b RC Tmus)
Calibrator do Luxe (3G, D

Trans)

Self-contained Four (SG D LF
Class-B) .

Lu’i.‘erne)stmlnht Four (S(} D, LI“

£5 bBs. Battery Fom' (HF, D,
2LF

) . .o
The H.K, Four

18.8.34

2

Aug. ‘33

oo Feb '35
oo Mar.’35

.o

Five-valve : Blueprints, 1s. 6d. each.
Super-quality Five (2HI‘ D, RC,

Trans) . May "33
New Class-B Five (2aG D LF,

Class B) . Now. "33
Class- B Quudradyne (ZSG D LF,

Class B . Dec. ’83
19;&5t)Super “Five (Bﬁttery Supcl-

e .o . o E==

AWi27
AW444
AW450

. Battery Operated.

AW387
AW449

AW388
AW392
AW395

AW396

AW377A

AW338A
AW426

WM389
AW386

AW394
AW404

AW410
AW412

AW417

AW419
AW422

AW423 |

AW337A
AWd424
AW435

AW437
AW448

AW451

WM333
WM337

WM351
WM354

WM362
WM371
WM378

AW370
AW402
AW421
AW
AWL45A
WM273
WM300
‘WHM303
WM316
WM331
WM350

WM3s1
WM384

WM320

WM340
WM344
WM379
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These blueprints are full size.

can in_most cases

Practlcal Wireless '’ at 4d.,
at 4d., * Practical Mechanics
letters “ P,W.,””
“P.M.” to “ Practical Mechanics ”’
refer to

to “ Wireless Magazine ”’

sets.

Newnes,
Street, Strand, W.

Dept., Geo.

Copies of appro-
prmte issues containing descriptions of these sets
be obtained as follows :—
“ Amateur Wireless”
’? at 73d
ereless Magazine’’ at 1/3, post paid. Index
refer to Praﬂlcalereless ‘
sets, ¢ A,
“ Amateur Wireless’ sets, and “ W.M. ”
Send (preferably),
a postal order (stamps over sixpence unacceptable)
to “ Practical and Amateur Wireless’’ Blueprint
Ldd., 8(-211. Southampton

. and

sets.

Mains Operated.

Two-valve : Blueprints, 1s. each.

Two-valveiMains Short-waver (D,
Pen) A.C.

* W.M.”” Band-spread Short-waver
(D Pen) A.C. /p .C. o .. Aug.
W.M.”" Longwave-Converter ..

Three-valve : Blueprints, 1s. each.

Emigrator (3G, D, Pen), A.C. ..

Four-valve : Blueprints, 1s. 6d. each,

GoAchonstct (8G, D, RC, Trans)

Trickle Chu;éer Mo ‘Jan. ;'35
MISCELLANEOUS.

Enthusiasts Power Amplifier (1/8) June '35
Newstyle Short-wave Adaptor (1/-) June '35

. "34

Mains Operated.
Two-valve : Blueprints, 1s. each.

Consolectric Two (D, Pen) A.C. .. 23.9.33
Economy A.C, Two (D, Trans)A 0. —_
Three-valve : Blueprints, 1s. each.
Home-lover’s New All- electnc
Three (8G, D, Trans) A.C. . —_
8.G. Three (SG. D Pen)AC. .. 3.6.33
A.C. Triodyne (SG D, Pen) A. C. 19.8.33
4 A C Pentaquester (HF Pen, D,
en) A.C. 23.6.34
D. C Calibrator (SG D, Push- pull
Pen) D.C. . July 33

n)
Simplicity A.C. Radxogram (S(}
, Pen) A.C. Oct. '33
Six- guinea A.C. /D C. Thrce (HF,
Pen, D, Trans) A.C./D.
Mantovam A.C. Three (H F Pen,
D, Pen) A.C. .. Non, "34
Four-valve ¢ Blue, rmts. 1s. 6d." each.
A.C./D.0. Straight A.V.C.4 (2
HF, D, Pen) A.C./D.C 8.9
guadradyne (284G, D Trans)

A " —
All Metal Four (2 SG D, Pen) . July 33
“WAL” A.C./D.C. Snper Four .. Feb. '35
Harris Jubilee Radiogram . May '35

SUPERHETS.
Battery Sets. Blueprints, 1s. 6d. each.
‘“ W.M.” Stenode .. 05 b3
Modern Super Senior .
Mains Sets : Blueprints,

.34

"1s. 6d. each.

1934 A.C. Century Super, A.C. .. 10.3.3¢
Seventy-scven Super A.C. —

‘“ W.M."” D.C. Super, D.C. May '33
Merrymaker Super, A.C. .. Dec. '33
Heptode Super Three, A.C. Ma/ '34
“ W.M."” Radiogram Super A. c. -

“ W.M.” Stenode, A.C. .. .. Sep,’3¢
1935 A.C, Stenode . .. Apl. '35

PORTABLES.
Four-valve : Blueprints, 1s. 6d. each.
Midget Clnss-B Portable (8G, D,

L,F, Class B) 20.5.33
Holiduy Portable (SG D LI"

Class B) . 1.7.33
Famlly Portable (HF, D, RC,

Trans 22.9.3¢
Town and Country ‘Four (SG D

RC, Trans) -
Two H.F. Portable 2 '8¢, D,

QP21 . June '34
Tyers Portable (SG D, 2 Trans) Aug. *34

SHORT-WAVERS-—-Battery Operated.
One-valve : Blueprints, 15, each.

8.W. One-valve converter (price 6d.) —
8.W. One-valve for America &

Romna 8hort-waver

Two-valve : Blueprints, 1s.
Home-made Coil Two (D Pen) oo 147,34

Three-valve : Blueprints, 1s. each.
World-ranger Short-wave 3 (D,

RC, Trans)
Experimenter’s 5-metre Set (D
rans, Super-regen) ., .. 30.6.3%
Experimenter’s Short-waver  Jan. 18,°35
Short-wave Adapter A Dec. 1, ’34
Superhet, Converter 08 Dee. 1, '34
The Carrier Short-waver ., oo July’35

Four-valve : Blueprints, 1s. 6d. each.
A.W. 8hort-wave World Beater
(HF Pen, D, RC, Trans)
Emyiire Short-waver (3G, D,
Tians)
Standard Four-valve Short-waver .llar 35

2.6.34

AW453

WMa368
WM380

WM352
WM292
AW462

WM387
WH388

AW403
WM286

AW383
AW300
AW399
AW439
WM328
WM333
WM364
WM374

AW446

WHM279
WM329
WM382
WM386

WM373
WM375

T AW425

WM305
WM321
WM345
WM859
WM366
WM370
WM385

AW389
AW303
AW447
WH2s2

WM363
WM367

AW329
AW 429
AW452

AW440

AW335

AW438
AW463 -
AW456
AW457
WM3v0

AW436

WM313
WM383
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It a postal reply is desired, a stamped addressed envelope must be

enclosed. Every query and drawing which is sent must bear the name

and address of the sender. Send your queries to the Editor, PRACTI-

CAL AND AMATEUR WIRELESS, Geo. Newnes, Ltd,, 8-11, South~
ampton Street, Strand, London, W.(.2.

SPECIAL NOTE
We wish to draw the reader’s attention to the
fact that the Queries Service 18 intended onty
for the solution of problems or difficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
‘Weregret that we cannot, for obvious reasons—

(1) Supply circult diagrams of complete
multi-valve receivers.

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

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.

(5) Grant interviews to querists.

Please note also that queries must be limited
to two per reader, and all sketches and draw-
ings which are sent to us should bear the
name and address of the sender, .

-I-J

) | ) |G- D | D | D | | D () G- | - | aSy

ra— ¥

Adding an H.F. Stage

“I have a two-valve A.C. receiver (det.
and pen.), but find that the selectivity and
range is not adequate for my present needs.
I think the best improvement would be to
add an H.F. stage, preferably var. mu, and
should be glad if you could recommend a
blueprint or issue in which the construction
of such a unit was given. Any other detalls
would be appreciated.”’—B. T. R. (Penge).

LTHOUGH the addition of an H.F.
stage is not normally a difficult
matter, as yours is an A.C. receiver, there
are one or two difficulties. Firstly, it is to
be taken for granted that the mains section
has been designed to deliver the output
voltage and current required by the present
two valves. An extra valve would impose
a further load on the mains section, which,
if unaltered, would probably result in
reduced supplies to the remaining two valves
with consequent loss of power. Secondly,
there may be no provision for an additional
heater winding on the transformer and a
further load may result in a drop in voltage.
These facts depend, of course, upon the
regulation properties of the mains trans-
former and the general circuit arrangements.
It will thus probably be found desirable to
build the H.F. unit complete with its own
mains section, but we have not previously
described a unit of this type.

A Portable and Reaction

¢ I have built the Goodwill Portable, and
whilst this proves admirable in most respeets
there is one point upon which I should like
advice. On medium waves volume and
quality are all that ean be desired, but on the
long waves the reaction control does not
function satisfactorily. I have increased
the H.T. on the detector valve, changed the
valve, but cannot get the same reaction

control as is obtained on the medinm waves.
What can you suggest ? *>—J. E. T. (West-
cliff-on-Sea).
F the frame aerial is examined it will be
found that there are three separate
windings. One is the medium-wave grid
winding, one the long-wave loading coil,
and one the reaction winding, This is
arranged in between the two grid windings,
and thus produces coupling between both
coils. When trouble such as you have
experienced is found the wusual cure is
to move the reaction winding bodily
towards the long-wave section, and this
may generally be accomplished without
difficulty. The spaeing may be found
critical, but there should be a position
where a given number of turns will provide
smooth reaction control on both bands. In
the event of reducing the reaction effect on
the medium waves, a further turn or two
should be wound on the reaction winding.

Dipole Aerial

‘“ Would I gain anything by making my
aerial into a centre-tapped or dipole arrange-
ment for use with my Silver Souvenir
receiver ? I find results very good taken
as a whole, but the lower short-wave ranges
do not come up'to the remaining wave-
bands and I feel that this is due to the aerial.
I should be glad if you could suggest some
device to avoid using two different aerials
fof this recelver.””—G. B. (Watford).

F you wish to avoid aerial changing

_ (which is undoubtedly the most efficient
way of overcoming your difficulty) you
could compromise by adopting a dipolc
aerial. The article on page 638 may prove
of assistance to you.

A Conclusive Test
% My three-valve receiver recently gave
very much reduced signal strength, and I
searched everywhere for the trouble. After
failing to trace it I switched on again and
noticed a still further falling off and even-
tually signals ceased altogether. I only own
a cheap dual-reading meter, but when I
joined this in each anode circuit I found
there was only a kick on the needle in the
first L.F. stage and no direct reading. Does
this indicate that the transformer primary
has gone ? If so, why does the needle
kick when I connect it in circuit ? ’—F. L.
(Aberdeen).
HE needle kick is no doubt due to a
condenser charging effect, but if
there is no steady current reading with
varying H.T. and G.B. veltages the indica-
tion is definitely that the primary or other
anode component has broken down. If
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you are using a parallel-fed transformer
device, or if there is a decoupling condenser
in the anode circuit, it would be possible to
obtain a kick on some types of meter when
the circuit was switched on, but without a
wiring diagram we cannot state whether
or not this is definitely the case. It may
be possible that the transformer primary
is broken in such a manner that a small
discharge takes place when the H.T. circuit
is made, and this discharge ecaused a
breakdown of the insulation ecausing the
broken ends of the wire to open and thus
break the circuit. A new transformer is
indicated.. .

Interference Elimination
1 am running a three-phase rotary
converter -in the house, and .I find bad
interference on the domestic broadeast
receiver. I often want the converter on
while the family are listenlng in, but have
so far failed to find any device to use with
the set to stop the trouble. What is the best
way of doing this at the lowest expense and
without interfering with the internal arrange-
ments of the receiver ? *>—H. B. L. (Brighton)
A NETWORK of condensers of suitable
rating should be fitted to the
converter, and you will no doubt find it
essential to employ no less than six of these
condensers arranged in * bridge ” forma-
tion. Capacities and actual connections
will depend upon the particular piece of
apparatus and it will, in view of the lack
of particulars which you supply, be pre-
ferable to write to one of the firms who
specialise in interference-reducing apparatus

for details of a suitable unit.

Screened Transformer Primary

‘I have a rather old mains transformer,
and in view of the hum difficulties which I
am experiencing I have come to the conelu-
sion that the transformer primary is respon-
sible. I think it would solve the difficulty
if this were screened. Is it praeticable to
carry out such screening on the transformer
without dismantling, and if so, what is the
best way >—B. H. F. (Newport).
lT will depend upon the method of winding

whether or not you can carry out your

idea. If the windings are overwound one
upon the other you willundoubtedly find the
primary is on the inside immediately next
to the core, and under such conditions it
would not be practicable to carry out the
screening. If, on the other' hand, the
windings are carried on separate bobbins,
arranged vertically on the core, each
separate winding being placed side by
side, then it is possible to screen the
primary in either of the following ways.
A thin piece of copper foil may be cut to
slide between the former carrying the
primary and the remaining formers, but
the foil must not be complete—that is to
say, a small slot should be left to permit
the coils to couple inductively. An alter-
native scheme is to remove all of the bobbins
and to replace them with the L.T. windings
interposed between the primary and the
H.T. secondary winding.

The coupon on page 644 must be
attached to every query.

-

THE ONE AERIAL roRTHE MODERN

INVISIBLE

)

PIX

AERIAL

LONDO N S E i

Highly efficient, self adhesive

aluminium strip—gives

wonderful pick-up elear o -

interference—fixed in a jiffy =

without tools—just
and it sticks.

press it
Dowble
Length

36
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Miscelianeous Advertisements

Adverhsemen!s are accepted for these

columns at the rate of 3d. per word. Words

in black face and/or 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,”

© 8, Southampton Street, Strand, London.

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

PREMIER SUPPLY STORES
PREMIER SUPPLY STORES
PREMIER SUPPLY STORES

ALL previous hargains advertised arestill available.
Send 38d. for large illustrate®-catalogue including
Bargain Supplement.

WATCH for next week’s special annoancement.

PREMIER SUPPLY STORES

20-22, High St., Clapham, 8. W.4 ('Phone: Macaulay
2381), and 165, Fleet St., E.C.4 (next door to Anderton’s
Hotel). 'Phone: Central 2833.

ESTERN ELECTRIC MIKES, 1/9 eacb. List
price, 21/-. Transformer to mutch 1/3 each.

4 mfd. B.1.C. Electrolytic condensers, 450 volts work-
ing, 1/8 each, and 600 clearance Tines. Catalogues 3d.
each.—J. Bearﬂeld 105, Upper Strect, London, N.1.

IGHEST possible allowance made on your old

set or components in part exchange for any new

set or Peto-Scott kit—R. Wigfield, Furlong Road,
Goldthorpe, Yorks.

MORE G. W. BARGAINS

SPECIAL PURCHASES

Special offer, 134 only ORMOND CLASS B3
Battery Receivers, housed in magnificent grained
walnut cabinet; fitted with two matched P.M.
speakers and covering wave range of 200/550
metres and 1,000/2,000 metres; has alternative
aerial tappings, plugs for gramophone pick-up,
provision for extension speaker, fitted with
Mullard valves, C.A.V. battery and Exide accumu-
lator. Cabinet size 233ins. wide x 1lins. wide x
93ins. Brand new and fully guaranteed in sealed
cartons. List pricc £7/10/-; our Price £%/6/-,
carriage paid,

50 only Ormond A.C./D.C. Mains Receivers complete
with 3 Mulard Valves and Barretter, Moving
Coil Speaker, Wave range 200-550 and 1,000-
2,000 metres. Provision for Extension Loud-
apcakel' and Gramophone Pick-up. Brand new
and fully guaranteed, in sealed cartons, listed
£7/10/-, our price £4/10/-, carriage paid.

Cash with order or deposit and balance C.0.D.
Money refunded if not satisfactory within 7 days.

G. W, RADIO; 7, Chapel Street, Lamb’s
Conduit StreetiLondon, W.C.1.

‘Phone : Holborn 4434,

ARE YOU EARNING
LESS THAN £10pER WEEK

1f »o, you cannot afford to carry on without reading our 268-
page Handbook. The book explains clearly and definitely
many ways of carving out a successful career. Among other
things it explains the Services of our unique Appointments
Departinent, outlines Home-study Courses in all branches of
Civll Mechanical, Electncal Motor, Aero, Wireless, ¢ Talkie,”®
Gost. Employment, etc., and gives

VAUXHALL —T.C.C. 4 and 8 mfds. Electrolytic
condensers, 550, 3/-; 50O v., 2/6.
VA ALL—T.C.C. condensers, tubular, non-
inductive, 0.1, 6d. ;

60 mfd., 50v. working, 1/6;
50 mfd., 15v., 1/3 005 6d.; 0.002, 0.0002, 0.001,
0.0001, 4(1 ea

AUXHALL—T. C.C. mica 0.002. 2,000 volt test,
10d.; 0.0001, 6d4.; 0.001, 0.01, 1/-; 1 infd.
Mansbndge, 1£3
AUXHALL.—Resistances by well-known manufac-
turers, 1-watt type, 6d. each; all values.
AUXHALL.—Colvern G.1, G.2, G.3, or G.1, G.2
and G.8. superhet. type 30/ Colpaks ﬁ."/4
VAUXHALL .—Volume controls, FErie, Colvern,
Centralab, 2/-; withswitch, 3/-; all values, from
3,000 to 2 meg., Benjamin, class ** B "' transformers,
1-1} to 1, 6/6.
VAUXHALL.—I’olar station named seales, for hori-
zontal dials, latest settings; 1/9 each.
vAUXHALL .—Polar Midget 3-gang condensers,
straight or superhet, 8/¢ ; Polar full vision, hori-
zontal or Arcuate dial and driv es, 4/6.
AUXHALL.—Centre tapped iron cored L.F. trans-
foriners, bases, terminals, 110 k/c; 6/6 guaran-

eed,
AUXHALL.—Set manufacturers’ surplus, skeleton
type Westinghouse rectifiers, H.T.8, 9/6; H.T.9,
H.T.10, 10/-; complete with ﬁmng brack ts; Westec-
tors, W.4, W.X.6, 5/9.
AUXHALL —Guaranteed for twelve months ;
mains energised, 2,600 or 6,500 field coil, mm

cone, 17/6 7iu. cone, 12/6
VA L.—Permanent magnets, universal, suit-
nble for Class ““ B’ power or pentode, 7in. cone,
16/6; lOm cone, 22/-.
VA L—The above complete with hum-
bucking coils ; state power or pentode trans-
former ; immediate delivery.
A

UXHALL.—B.T.H. Minor, 16/6; Senior needle.

armature, 29/-; Radiophone, 14/6; others from
b AUXHALL—B.T.H, Tr

eed geamophone motor
80/-; Unlversnl D.C. é ,47/6 : sealed cartons.
AUXHALL.—Collaro 32 model 3’/6 Unlversal

model, 47/6; complete unit, A. c. 2 00-250v., first
quality plck u s and volume control, 48/-
—T.C.C., 200 mfd., 10-volt, 2/6. Con-
tinental valve holders for Universal valv cs, with
terminals, 9d.
AUXHALL . —Clix valve holders, terminals, 7-pin,
od., 5- pm, 7d.,, W.B. 5-pin 4}d.; baseboard
mounting, 6d post, paid 2/6 or over, or ¢.0.d.
VA XHALL —Hivac Valves, all types Mains and
Battery in stock for immediate delivery.
AUXHALL UTILITIES, 163a, Strand, W.C.2,
over Denny’s, the Booksellers. Temple Bar
9338. Send postcard for lists free.

NEW RECEIVERS, COMPONENTS,
AND ACCESSORIES

30, SHORT-WAVE CONVERTER/ADAPTORS.
* Quaranteed. - Metal Cabinet. 13/52 metres,
TUse with your present set. Descriptive leaflet free.
BENNETT TELEVISION CO., REDHILL.

details of B.B(‘_, AMICE AMILEE, AMILMechE.,
.IAE. AMIWT., AMIRE,
GP 0., MATRIC., and all Exams. We
Gnumntee—“ NO PASS NO FEE.”
Whether youa be an old hand or 2 budding
apprentice, get this book to-day—
FREE and POST FREE. BRITISH
INSTITUTE OF ENGINEERING TECH-
© NOLOGY.

409, Shakespeare House, 17/19, Stratford
Place, London, W.1,

NEW RECEIVERS, COMPONENTS
AND ACCESSORIES

HORT WAVE SETS8.—Canadian 5 valve short-
wave superhets with medium-wave band., Ultra
selective and powerful, Complete with 6in. movin
coll speaker in handsome cabinet. A.C. mains, £12.
Free delivered in U.K.—Dickson Radio Inc., 210
Earl's Court Rd., London, 8.W.5. Fla. 1360.

cLARlON VAI.VES.—-All brand new; battery types

2-volt, H.2, HL2, L.P.2, 1/9; super power
P.2, 2/6; screens and L. 'F. pentodes, 3/9; A.C. mains,
4\olt lamp general purpose, 3/3; power, 4/-;
screens and L.F. pentodes, 4/6; full-wave rectifiers,
3/6; postage paid, cash wit order or C.0.D. over
]0/- —Clarion Valves, Dept. 2, 885 Tyburn Road,
Erdington, Birmingham.

MISCELLANEOUS

EPAIRS to Moving Coil Speakers, Cones and Coils
fitted or rewound. Fields altered.  Prices
Quoted including Eliminators. Loud-speakers Re-
gurcd, 4/-. L.F. and Speech Transformers, 4/- Post
Trade \nvited. Guaranteed Satisfaction.
Prompt Service, Estimates Free. L.S. Repair Serv[ce
5, Balham Grove, London, 8.W.12. DBattersea 13‘71

L. ORMOND SPARKS, Late Technical Staff Amateur

‘Wireless and Wireless Magazine, is still THE
CONSTRUCTOR’S CONSULTANT, Technical Queries
1/- each. Blueprint alterations, Theoretlcal Diagrams
and Plan Drawings quoted i)y return. Stamped
envelope requested with all letters.

gzg’:wzbeth Road, Brockley, 8.E.4. ‘Phone, Lee Green

[
:
H

FREE ADVICE BUREAU

COUPON

This con:lpon is available until February 8,
1936, an must be attnehed to all letters con-
aining quer
PRACTICAL AND A/L;/\TEUR WIRELESS,
1

0488 arh el ennith o s v
SO0 0t bt me g g B 010

St

February 1st, 1936

RADIO CLEARANCE

3, HIGH HOLBORN, W.C.1.
TEL : HOLBORN 4631
Owing to increase of business we have found it necess-
ary to remove to larger and more spacious premises at
Number 63, High Holborn. All orders in future should
be sent to tlus Address. All orders to the value of 10/-,

or over, carriage paid in Umted Kingdom. Orders
under 10/- must be p dbyar ble amount
of postage.

s SPECIAL” “ SPECIAL”

10, LISSEN 4-VALVE A.C. SET complete in
Cabinet with Valves and P.M. Moving
Coil Speaker, Aerial tested. Few only.
60, LISSEN 4-VALVE D.C. ,SET complete in
Cabinet with Valves aud Moving Coil
Speaker, Aerial tested. Few only.
105, 4-VALVE A.C. SET. "00 to 250 volts.
By well-known é)rletnry manufac-
turer. Muliard Valves, Movlng oil Speaker, Band
Pass tuned, In handsome Walnut Cabinet. Brand
new, boxed. H.P.termscan be arranged on application.
15, 4-YALVE Ac MAINS CHASSIS. 200 to 250
volts. By well-known é)ropriet,ary manu-
facturer. Mullard Valves, Moving Coil Speaker, Band
Pass tuned. Brand new.
55, LISSEN 4~VALVE A.C. CHASSIS. 200 j:o
G 250 volts, complete with Valves, aerial
tested. Few only.
4", LISSEN 4-VALVE D.C. MAINS CHASSIS.
Com;rlete with Valves, aerial tested.
Few only

"0, LISSEN 100 STATIONS SET. Complete in
Cabinet with Valves and P.M. Moving
Coil Speaker, aerial tested. Few only.
32,6 LISSEN SKYSCRAPER 3-VALVE BATTERY
CHASS1S. Aerial tested, with Valves.
21, LISSEN SKYSCRAPER PATTERN CHASSIS.
= Aerial tested, less Valves.
2, LISSEN 2-VOLT BATTERY VALVES. L2
Metallised. Brand new, boxed.
3, LISSEN 2-VOLT CLASS B VALVES. Type
BB220 A. Brand new, boxed.
8,11 LISSEN RECTIFYING UNITS. Completc
with Valves, inpat 100 to 250 voits, Out-
put 250 volts, 60 M/A. Brand new, in sealed cartons.
5, . UTILITY 3-GANG MIDGET CONDENSERS.
Straight or Superhet with 110 k/c scction,
fully screened.
2,11 BRITISH RADIOPHONE 3-GANG SUPER-
HET CONDENSERS. With 110 kfc
Oscillator section, unsereened. Wonderful bargain.
2 8 MFD and 4 MFD DRY ELECTROLYTIC CON-
DENSERS. By well-known manufacturer.
450 volt working, 500 volt peak, brand new.
3,_ LISSEN HANDSOME WALNUT TABLE CABI-

NET. With provision for Speaker, cut out
Few only left.

All sizes, by well-

Complete range in stock. Send

front for Lissen Band Pass 3 Kits.
Wonderfu! bargain.
11, HANDSOME WALNUT FLOOR MODEL
CONSOLE CABINET. An nurepeatable
bargaln,
1,11 LISSEN CENTRE TAP OUTPUT CHOKES.
Brand new, boxed. List price, 7/6.
1, LISSEN INTERVALVE SMOOTHING CHOKES.
Brand new, boxed. List price, 7/6.
gd LISSEN HF By-pass UNIT. List 5/6. DBrand
new, boxed.
1,11 LISSEN 3-GANG SUPERHET COILS.
Mounted on base, complete with Switch,
unscreened, brand n
sd DRII.I.ED METAI. CHASSIS. 3-Valve type.
6d 1 WATT RESISTANCES.
known manufacturer.
sd TUBULAR CONDENSERS. All sizes up to
1. By well-known manufacturer.
1 ¥ 1 MFD CONDENSER. 600 volt working.
1, 4 MFD POST OFFICE TYPE MANSBRIDGE.
= 250 volt working.
6 4 MFD PAPER GONDENSERS. 750 volt tost.
HIVAC VALVES.
for lists.
63, HIGH HOLBORN, W.C.1.
TEL : HOLBORN 4631.
NEW RECEIVERS, COMPONENTS,
AND ACCESSORIES
ANKRUPT Bargains, List free. All brand new
gouds. Latest type Amplion 6v. A.C. superhets,
£7/10/0.  Ever Ready A.C. superhet model 5002,
7 gns. Burgoyne Fury 4v., £5. I will allow £5 for
your old set against a Mulflard MU35 at 12 gns., or
£3/10/0 against a new Mullard MB3A battery set at
8 gns. Three only KB model 383 left at 10 gns.
Burgoyne A.C./D.C. radiogram, 1936 15 gn. model,
10 gns. Electric soldering irons, 1/4. Electric lrons.
3/9. Cycle dynamo sets, 9/6. Lu.rge stock valves of ait
kinds, speakers, eliminators, and components. You
will not buy cheaper. Following goods secondhand in
wood order, Telsen 6v. A.C, superhet, as new, £4/15/0.
Clarkes AtlasS.G., 3v. A,C. set with M.C., 45/0 Both
complete and rendy to use, Carriage extra. —Butlin,
6, Stanford Avenue, Brighton, Sussex. Preston 4030,
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BIRMINGHAM RADIOMART

W. NIGHTINGALE (G5NI)

ANNOUNCES

quality goods at lowest prices consistent with a
square deal.

RADIOMART.——BM ain parcel value 30/-, contain-
I

ing binocular HFC, 4 750v. test condensers, 6
.0003, .0005 variable,

esistances, 4 valveholders,
Traders’ parcel,

electrolytic condenser, etc., 5/-.
£4/10/0 value, 10/-.
ADIOMART.—Telsen 7/6. Ace tranzformers made
for leading Company, boxed, 1/11.
ADIOMART.—Ball-bearing air-spaced condensers ;
World’s finest manufacturers {-gang, 3-gang
superhet, 1/11.
ADIOMART.—Non-inductive condensers by lead-
ing makers, T.C.C., Dubijller, etc., 0.5, 0.25,
0.1, 0.02, 0.005, 3d.
RADIO.\IART.——Astounding offer eleetrolytic con-
densers, world-famous maker, 44 4 mfd. (scparate)
600v. working, 1/6.
ADIOMART.—(Cenuine 15/6 Frost potentio-
meters, wire-wound, tapered, 10,000 ganged
to 50,000 ohms, 1/6.
ADIOMART.—Lissen 2-gang coils, 12-2,000 metres,
switched and screened, nothing clse required to
convert SG3 to all-wave, 12/6.
ADIOMART.—Lisscn 3-gang bandpass superhet
coils, 4/6; 38-gang bandpass Tuned grid, 6/11.
All with eircuits.
ADIOMART.—Amplion, 3/6; screened H.F.
choke, 1/11 ; Iron-cored binocular, screened, 2/3,
Climax binocular, 1/3. Telsen, 1/11.
ADIOMART.—Utility 2-gang .0006 Uniknob with
large dise drive, 3/11. Ditto, single, with disc., 2/3.
ADIOMART.—Lissen 30hy., 40 ma., chokes, 2/-;
20 hy., 100 ma., 2/11, Lissen eliminator chokes,

1/3.
ADIOMART.—Igranic tapered potentiometers
1 %-xilleg., 1-meg. with 3-point switch, 2/-. Centralab,
i-meg., 1/6.
ADIOMART.—2 gross roundhead woodscrews,
étssortcd, 9d. Solder tags, 6d.; resincore solder,
, 6d.

ADIOMART.—Pushback connecting wire, ready
tinned and sleeved, Gyds., 6d. Heavy, for

heatérs, 9d.
RADIOMART.—Screened iron-cored selective dual-
range colls, with reaction ; circuit diagrams, 2/11.
ADIOMART.—Non-inductive tubulars. 1,500 v.,
0.01, 0.02, 0.04, 0.05, 0.1, 6d.; 0.2, 0.25, 8d.;

0.5, 0d.
ADIOMART.—Lissen 6-way hattery leads, with
é)lugs, 6d. Belling-Lee safety mains plug and
sockef, 6d.
ADIOMART.-Tnsulated terminals, Belling-Lee,
black, Telsen, red, black, 1d. Telsen 0.0003
presets, 9d..
ADIOMART.—Transformers B.T.H. speaker ; suit
all moving coils, 2/11, Manufacturers push-pull,

ft.

1/11.
4 ADIOMART.—Fuses, Telsen 4-amp., l-amp., 3-
amp., 2d. Telsen, 100 ma., 2d.
ADIOMART.—Telsen latest differentials, .0003,
143; 00015, 1/-. Radiogrand transformers, 2/9.
ADIOMART.—Speeial.  Four assorted 'Telsen
grid-leaks, 5d.; twelve various wire-ended
resistances, 2/8.
ADIOMART.—Milliammeters ;
2%in., 6/9. All ranges above 25 m.a.
ADIOMART.—T.C.C. blas clectrolytics, 50 mfd.,
50 v., 1/9; 25 mfd., 25 v,,1/3; 156 mfd., 100 v.,
1/-; 6 mfd., 50 v., 6d. -
ADIOMART.-—Caution : Béware of coilforms, etc.,
moulded in cheap bakelite. Our coils and formers
are guaranteed cfticient.
ADIOMART.—4-pin interchangeable short-wave
coils ; sct 8. Cover 15-100 metres, latest ribbed
former, 7/9.
ADIOMART.—1}in. ribbed short-wave coil forms ;
valvcholder type, loloss, 4-pin, 1/6. 6-pin, 1/9.
Threaded for winding, 2d. extra.
ADIOMART.—Utility 8/8 microdisc dials, fitted
R famous micro high reduction, only perfect short-
wave dial, 3/11.
ADIO-MART.—Short-wave H.F. chokes, 9d. Wire-
less World states } * Very efficient—100 to below
10 metres.”
ADIOMART.—Utility microvariables 15, 40 mmfd.,
1/-; 465 kefs litz wound LF.’s, 5/6.

ADIOMART.—Radiophone super ceramic in-

sulated short-wave condensers, .0001¢, 3/6;
series gap, 3/9.

ADIOMART.—Continental A.C. valves, 4/6,

VMPT, HPT, VMSG, ACSG, ACH, ACHL,
PT4. Most American types, A.C.Pen., 5/6.
ADIOMART.—2 v. types, H.F. detector, LF,
2/3; LP2, P2, 2/9; Supower, 8/3; VMPT, HPT,
5/6; Class B, 4/6; 8.G., VMSG, 5/-.

RADIOMART

Orders over 6/- post free. Enquirers must enclose
stamp.

Catalogues ; general catalogue gives hundreds of
‘bargains ; short-wave illustrated catalogue also gives
diagram of efficient transmitter and receiver; each
13d. Pair 3d., post free.

THE SQUARE DEALERS

19, John Bright St., 22, Summer Row ; mail-orders : 44,
Holloway Head. Birmingham. Telephone : Midland 3254

flush 2%in., 5/9; |
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ELECTRADIX

HOME RECORDING is intcresting on your gramophone. Cost
is low. New acoustic sets, complete outfits in carton de luxe,

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

2. No. 2 Mivoice, 12/, Junior, 7/8. Electric ding

Turntables, 25/-, Recorders, type K, 7/6. CM Trackers, screw

traverse, 7/8. Spiral Drive, F type, 4/6. Cutter needies, Diamond
Jewel, 7/8
Raycraft outfit, with relay and amplifier, 45/-. Photo~
Cells, for sound on Pilm, Television and Ray Work,
B.T.P, 15/-; R.C.A,, 25/-; G.EC,, 25/- to £3 10s,
Beck Angle Prisms, mounted in carrier, 5 6. Micro-
meter adjusters for lens, 1/-, Eyepleces with prism
and lenses for photo-cell inspection, 12/6.

1,000 DYNAMOS OF ALL SIZES IN STOCK.
Note this special Bargain !

TYPE “C” FOR BUNGALOW,
YACHT OR CELL CHARGING.
140 watt Enclosed Dynamo, 12/20 v.
12 amps, Ball Bearlngs, Vee Pulley,
Type O, 25/-. Marine type 8witch-
board with Ammeter, maximum
and minimum Auto Cutout main
8witch and Fueres, Fleld Regulator,
25/ or 47/6 the pair.
DQUBLE CURRENT GENERATORS,
D.C., 600 volts, 100 m/a, and ¢
volts 3 ampy, 40/~
NVERTERS. For A.C. scts 0n D.C. mains. 90 watts
All in ailence cabinet. E. D. Co., as new, £7.

ROTARY CO:
output with filter.
Full guarantee,
CIRCUTT BREAKERS replace fuses now. Magnet Trip Overload
Switchies, A.C. or D.C. mains, 1 to 4 amps, 7/6; 6 amps, 10/~ ;
; 15 awps, 14%; 20 amps, 16/-. Trips may be
remote controlled.

SPEAKER BARGAIN. B8pecial Bargain line for 5/-, Just the
extra speaker you want for tonc balance or to ancther room.
New Siemens Table Magnet Cone in sealed carton, 5/- enly.
FREQUENCY TEST RECORD. New Multirange Model, 9 bands,
25 to 8.000 evcles for checking your responses, 2/3.
MICROPHONES for all purposes. Usually
sold at 3/6. Our price bas always becno -
1/~. We have supplied thousands.

A NEW PRACTICAL HOME MICRO-
PHONE for broadcasting at home. It Is
a general-purpose, robust mike, with solid
bakelite -body, back termipals, front
metal grille. No. 11, New design, finely
finished, 5,6. No. 11A. Special In solid
brass body, unequalled at the price on
speech and music, 7{6.

FLOOR STANDS. 26in., 12,6; 37in.,
15/-; 48in,, 18'6.

PEDESTAL. TABLE No. 12 is 13in. high, 18/6.
“N”W, No. 11 TABLE MIKE. This is a splendid micro-
phooe for speech and musie. The bakelite case, containing a
2in. nilke and transiormer, is on a bronze pedestai, Qﬂnelxnbla for
sling. Switch and plug fitted. Unrivalled for quality and price,

/-

Scnd for February Bargain List " N.'*

ELECTRADIX RADIOS
218, UPPER THAMES STREET, E.C4
Telephone : Ceniral 46171;

THE VALVE WITH

THE SIX MONTHS

GUARANTEE/
STONEHAM ROAD, LONDON, E.§. ’Phone; Clissold 6607

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

THE following unused set manufacturers’ Surplus;
all goods guaranteed perfect ; immediate delivery.
AGNAVOX speakers complete with hum-bucking
coil, outgut, transformers, ete. DC152 (9in.
cone), 22/8. DC154 (7in. cone), 16/-. All with 2,500
or 6,500 ohms fields.
ESTINGHQUSE rectifiers, HT8, 9/6. HT9,
10/-. HTI10, LT5, LT+, 10/9. Regentone
transformers for HT8 or HT9, with 4v. 4 amp. LT
winding, 7/-. Eliminators, first-class make. Out-
uts 150v. 26 ma., SG and Detector. AC type with
WVestinghouse rectiicr, 25/-. AC typc with .5 amp
trickle-charger, 30/-. DC type, 12/0.
UBILIER or TCC dry electrolytic condensers
8 mfds. or 4 mfds., 500v, working, 50 mfds., 50v.,
200 mfds., 10v., 3/3. 50 mfds., 15v., and 15 mfds., 100v.,
2/3. &0 mfds., 12v., 2/-. TCC type ** M *’ condensers,
any value up to .001 mfds., 6d. Erie resistances, 1
watt type, 7d., 2 watt, 1/2, 3 watt, 1/9. Send for
comprehensive list. 4
ONVERSION Units for converting D.C. Receivers
to A.C. Mains operation up to 80 watts, £2 each.

ARD, 46, Farringdon Street, London, E.C.4.
Telephone : Holborn 9703.
MISCELLANEOUS
ESISTANCES.—1 dozen good sizes, 1-watt

metallised, 1/6. 1,000v. 2 mfd. Helsby, 3 for 1/10.
Bakelite-cased, 4 mfd., 1/1; 1 mfd., 74d.~Fleming,
115, Ridley Boad, E.8.

WONDERFUL VALUE. Parcel of .com-

IO ~ ponents. All new. Useful stock for service.

PECIAL LINE. Limited quantity. Radiophone

3-gang .0005 condensers, 8/-. Double reading volt-

meters, 7,500 ohms, 1/4.—Herberts, 1, Essex Road,
Leytonstone, E.11.

OUTHERN RADIO’S WIRELESS BARGAINS,
ALL GOODS GUARANTEED NEW AND
S8ENT POST PAID.
PEAKERS.—Blue Spot 1935 Series, with Universal
Transformers to match any circuit, 99 P. M., 24/6:
 P.M, 20/-, 32 P.M. in exquisite cabinet, 42/6
(List, 87/6); Celestion Soundex Permanent Magnet,
11/-; Telscn Permanent Magnet Speakers, 16/-;
Telsen Unitg, 2/9. -
ISSEN KITS, ALT, NEW IN SEALED CARTONS
AND COMPLETE. With Specified Valves.
Lissen Skyscraper 3-Valve Battery Kits, 42/- each
%ist, 77/6). Lissen BAND PASS 3-Valve Battery
its, 62/8 (List, 99/6). Lissen ALL~-WAVE 4-Valve
Battery Kits, 65/- (List, £5/12/6).
EEMARK SHORT-WAVE ADAPTOR KIT,
Complete with all accessories for adapting set
r for 14-150 Metres, 20/-. Superhet Short-wave Con-
vertor Kit, 20/-.
ULLARD M.B.3. THREE-VALVE BATTERY
SETS. Complete with 3 Mullard Pgntode
Valves, Permanent Magnet Speaker, Batteries and
Accumulator. Contained in handsome walnut cabinet,
£5/7/6 (List, 8 guineas). In original sealed cartons,
G.E.C. A.C./D.C. 3-VALVE RECEIVERS. Ring
Valves. Universal Mains and Voltage, Complete
in exquisite Cabinet, rcady to plug-in, £4 (List £7/15).
Not a_midget.
OUSE TELEPHONES. A SPECIAL BARGAIN,
BRAND NEW ONE-HAND TELEPHONES.
Complete on &tand, with or without Automatic Dials,
Cost £4 cach to manufacture, 10/- each.
LIhﬂNATORS.—Re§ent/one 1935 Serics. AC.
Mains, 200/250 volts, Type Wb5a, complete with
trickle charger, 89/6; WIla (less trickle charger—
carries 30 milliamps), 33/-. W1lc (less trickle charger),
30/-. Telsen Latest Model! A.C. Eliminators with
Efge )chargcr for 10, 20 or 30 milliamps, 46/~ (List
COA DENSERS.—Lotus 0.0005. Fully screened,
with trimmers, escutcheons, dials and knob.
3-gang, 11/-, 2-gang, 7/3. DYBLOCK SINGLE, 0.0005,
complete with all accessories, 4/-. TELSEN SINGLE
VARIABLE CONDENSERS, 0.0005, 2/3; Plessy
4-gang Superhet fully screened with trimwers, 7/3.
Igranie, 1 mfd., 1/3, 2 mfd., 1/9.
OILS.—Igranic Superhet Coil, set of four (1 Osc.,
2 LF. with Pigtails, 1 1.F. plain), 9/- per set
(List, 50/-). Varlet S8quare Peak Coils, B.P.5, complete,
2/3. Telsen Iron-core Coils, W349 midget size, 4/6 cach.
THE following Telsen Components in original
scaled cartons at sacrifice prices -—
CE L.F. TRANSFORMERS.—5/1, 2/9; Binocular
H.F. Chokes, 2/-; Standard Screened H.F.
Chokes, - 2/-; ACE MICROPHONES (P.0.) with
Transfermers, 5/- each. This Microphone can be used
with any radio set and is a very cfficient article.
“T"IRU-OHM * RESISTANCES, 1 watt wire ends,
colour coded and marked, 36 on card, assorted
capacitics, 7/6 per card.
MERICAN VALVES.—A full range of valves for
all Amcriean sets at 7/- per valve,
OUTHERN RADIO BARGAIN PARCELS.—
We arc offering the following parcels of mixed
components at a fraction of their value. The items
comprise up-to-date Radio parts,” new and perfect,
which are too varied to be advertised individually :—

45

5 / PARCEL.—Contains modern compouents
~ valued at 20/-, including Resistances,
Condensers, Colls, Wire, cte. Circuits of modern

Receivers included with each parcel.
20 PARCEL.—This is known as the “small
= trader's’’ parcel, and contains a wonderful
selection of components valued at 85/-, We have
sxtlppliedﬂthls parcel to hundreds of Traders for ré-sale
at a profit.
OUTHERN RADIO, 323, EUSTON ROAD,
LONDON, N.W.1 (near Warren Strcet Tubc).
*Phone : Muscum 6324.
SOUTHERN RADIO Branches at 271-275, High
Road, Willesden Green, N.W.10; 46, Lisle Strect,
}:’321 All Mail Orders to 323, Euston Road, London,

NEW RECEIVERS, COMPONENTS,
AND ACCESSORIES

LL-WAVE A.C. Five, £9/9/0. Novo Radio,
St. John Street, Neweastle-on-Tyne 1. j

HULBERT for Quality Surplus Speakers.

ULBERT. All speakers previously advertised

still available. Al are brand new and made

by one of the best-known British makers of high-

ade moving-coil speakers. Prices from 10/6. All

Music lovers interested In realistic reproduectlon

should write for list of amazing bargains. Repeat

orders are coming in daily.

HULBERT, 6, Conduit Strect, W.1.

VALVES by well-known manufacturer. Complete

range of Battery, A.C. Mains, Rectifiers. Brand
new stock with six months’ guarantee. 2 voit : Detector
2/3, Power 2/9, Screen Grid, Pentode, H.F. Pentode
b/-. Write for other prices to: Dulei Electrieal Co.

Ttd., 7. Lizard Street, London. T.C.1.
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loking, o Seaplone for a Ride /

(L RIAL AtBARETE

e

IMPERIAL AIRRWAYS have recently designed a ccmposite aircraft for crossing
the Atlantic, which is a combination*of two machines—a large- aircraft ascending
with a smaller machine mounted upon the upper surface of its wings, the latter being
launched in mid-air for ocean flight. 'This most interesting development is an attempt
to solve the problem besetting all long-distance aircraft carrying a full load. The
story of this British endeavour will be found in the February PRACTICAL MECHANICS,
the famous magszine dealing with- the latest marvels "of science and invention.

Other special_features in the February PRACTICAL MECHANICS include—
Steam Turbines, Scale’ Model- Supermarine - 5.6.B., Petrol-driven Model Biplane, Finding
Longitude at Sea, British Architectural Freaks, Hints about Hobbies, Working Model Steam
Engines, Synchronised Photo-flash Bulbs, Ice-Flying's Gravest -Risk, Sun Motors, Model
Railways, An Efficient 3-valve Battery Receiver.

W

Our JAN. 31

PRACTICAL MEWY 5 6

Published every Wednesday by GEORGE NEWNES, LIMITED, 8-11, Southampton Street, Strand, London, W.C.2, and Printed in Great Britain by 'l‘ni NEWNES &

QGeorge Newnes, ‘Lid,

PEARSON PRINTING CO., LTD., Exmoor Street, London, W.10. _ Sole Agents for Austratia and New Zealand : GORDON & GOTCH, LTD. South Africa: CENTRAL

NEWS AGENOY, LTD. Practical and Amateur Wireless can be sent to any part of the World, post free,~for 17s. 8d,
Registered at the General Post Office as a newspaper and for the Canadian Magazine Post.

-

per annum; six months, 8s, 10d.
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FREE INSIDE ! BLUEPRINT OF F. J. CAMM'S 45/- MONITOR THREE

[P@@ﬂ’ﬁ(:al

d / &ﬁtea’@FJ CAMM

‘1 GEORGE
NEWNES
Pulblication

AND PRACTICAI. TELEVISION

EVERYMAN'S WIRELESS BOOK |

With By F. J cAMM (Editor, ** Practi aI d Aml W eless,” Only
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Cosso
BATTERY VARIABLE-MU
HF.PENTODE210V.P.T.

H E high mutual conductance and the
unique construction of this Cossor
Battery Pentode permit of very high stable

amplification. A worthy type from a most

comprehensive range, the 210 V.P.T.—in
common with all Ceossor Valves —owes its
popularity to ils strict conformity to published
characteristics—assured by rigorous adherence
to laboratory principles during every stage of
manufacture, and the use of the famous Cossor

Mica Bridge.

Filament Volts - - - 2
Filameni Current {amps.) - 4
Mut. Condyctance - f.4m.a./v.
Max. Anode Volts - - 150
Max, Aux, Grid Volfs - - 80

PRICE 13/6

KINGS OF THE AIR

CONSISTENT « EFFICIENT ¢ DEPENDABLE

Bystish Made by A, C. Cossor Litd., Highbury Grove, London, N.5s

8439 @&
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ROUND #he WORLD of WIRELESS

The ““Monitor” and the “Prefect”
THIS issue is specially prepared for
the beginner, and the iwo re-
“ceivers—Mr. F. J. Camm’s Monitor
Three and his Prefect Short-wave
Three—represent the quintescence of
simplicity. They are backed by his
personal guarantee of free advice, and
ifree service, if the receiver fails to
function. As Mr. Camm says in his
article on another page, the Monitor
forms the spear-point of a series of
articles which will enable the reader to
learn as he builds, and thus put him on
the right road to an absorbing hobby
and a lucrative career. Later articles
will show how the Monitor may be
adapted and added to. They will also
show how an extra H.F. stage may be
added, how it may be converted into
a superhet, how to add visual tuning
and automatic volume control, and so
on. Each article will be complete in
itself, but the series has been carefully
and progressively planned so-that the
beginner, whilst adding to the receiver,
also implements his knowledge.
«1If you have a friend who would be
interested in radio you will, of course,
tell him about this new series without
any prompting from us.

'Austria’s New Relay

: small 2-kilowatt transmitter at
i3 Dornbirn, which has been working on
231.3 metres (1,294 ke/s), is to see its power
‘increased to 6 kilowatts. The wavelength
‘is shared with Klagenfurt and Linz.

) -

‘France’s High-powar Stations

A CCORDING to an official statement
' published by the Ministry of Posts
‘and Telegraphs, the regional transmitters of
'a power from 60 to 120 kilowatts already
In operation are those of Strasbourg. Lille,
Lyons, Marseilles, Nice-Corsica and Paris
{P.T.T. The high-power station at Toulouse
'Muret will be brought into action at Easter.

An Early News Bulletin
ISTENERS who understand French or
German may now hear the Radio-
Luxembourg daily news bulletin timed to be
broadcast at G.ALT. 07.00.

Egypt Increases the Broadcast Net-
work

HT is reported from Paris that a broad-
casting station is to be built at Assiout,

and that a small transmitter, working on

222.5 metres (1,348 ke/s), is to be installed
in the neighbourhood of Cairo to provide an
alternative programme. Similar plant will
also be erected at Alexandria.

Palace for Transmitter and Studio
THE Bangkok broadcasting station,
working ‘on 250 metres (1,200 ke/s),
operated by the Siamese Government, is
housed in the Palace of Phya Thai, on the

ACHIEVEMENT !

Itis now patent to everyone that the “ Practical
and Amateur Wireless ” policy of designing its
editorial contents absolutely for the home-
constructor (expert or amateur) has placed
this journal in a position of unassailable
pre-eminence.

ORIGINALITY !

It is merely a statement of fact that our new
policy and our new outlook has been respon~
sible for a great revival im Wireless Con-
struction during the past 3 years. We can
justly claim to have cntirely altered the
course of home comstruction and to have
brought it to its present high standard. The :
Wireless Constructor’s Encyclopazdia; our !
Data sheets; our Handy Gauge; our :
Spanners ; our Tool Kit; our Encyclopzdia
of Practical Mechanics ; our Transfer print
System ; our Guarantee ; our Solus Specifica~
tion, the metallised chassis system-—are but
a few of the milestones which have marked
our previous issues and which have been
eagerly read by the hundreds of thousands
of home~-constructors who constitute our
regular readers. It is a source of extreme
gratification to us to observe that so many of
our ideas have been and are being generally
adopted.

CONFIDENCE !

Every reader places extreme confidence in
our circuits (carefully produced in our well-
equipped laboratories) because they are
backed by a free advice guarantee to function
according to our claims. Readers may now
build a receiver with that same confidence
as when purchasing a ready-made receiver.

SERVICE !
We make no charge for answering readers’
queries. Every reader of this paper may
freely avail himself of this unique service in
the knowledge that accurate advice will be
speedily, helpfully, and cheerfully forth-
coming.

“ PRACTICAL AND AMATEUR WIRELESS”
LEADS AND SHOWS THE WAY1

frrons

outskirts of the ecapital. Transmissions are
given in the Siamese and English languages
daily between noon and 15.30 G.M.T., and
on Saturday afternoons between G.M.T.
14.00-15.00.  Occasionally. relays of pro-
grammes are made from Manila, Hong
Kong, and Batavia (N.E.L).

Alterations in Wavelengths
OME changes have recently been made
in the channels used by Kuropean
transmitters.  Archangel (U.S.S.R.) has
adopted the wavelength of 857.1 metres
350 ke/fs), as against 512 metres (586 ke/s) ;
the Finmark (Norway) station works on
857 metres (345 kc/s), instead of 839.6
metres (349 kefs), and Radio-Midi, at
Beziers, on 209.9 metres (1,429 kcfs), a
reduction of 9 metres.

Late French Cabaret Broadcasts
VERY alternate Saturday Poste de
I'Tle de France, Paris, on 222.6 metres
(1,348 ke/s), relays a special performance
from the popular Sheherazade in the French
capital.

High-power Station at Buenos Aires
R1, Radio El Mundo, on 280.4 metres
(1,070 ke/s), which so far has been
working on 50 kilowatts, is to sec its power
increased within the next three months by
fifty per cent. The station is on the air
nightly until G.M.T. 04.00, and is fre-
quently heard in the British Isles.

Record Broadcast from the ¢ Queen
liner

Mary ”
\/ HEN Great Britain’s crack

carries out her first trip to New York
on May 27th next, listeners may expect to
hear a daily broadcast, as she crosses the
Atlantic. Some twenty odd microphone
points are to be installed to permit relays
from various parts of the vessel, and onc.
feature will be a forty-five minute conducted
tour, with a running commentary by Mr.
John Snagge. The B.B.C. is sending for
this purpose a number of its officials who will
be in charge of the broadcasts. It is possible
that we may also pick up relays from the
liner through Continental and U.S.A.
stations, as authority has also been granted
to several countries to place their own com-
mentators on board.

Cali It A Day

E activities of some U.S.A. stations is

such that they remain on the air
throughout the twenty-four hours of the
day and night. There are at least twelve
transmitters which never close down; of
these stations the most likely to be picked
up in Great Britain are WNEW, Newark
(New Jersey), 239.9 metres (1,250 ke/s);
1 kilowatt ; and WHN, New York, 296.9
metres (1,010 ke/s) 1 kilowatt.
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B.B.C. Dance Orchestra

N connection with the forthcoming fourth

anniversary of the B.B.C. Dance Or-
chestra, the B.B.C. announces important
changes in the constitution of this orchestra
and the programmes performed by, it.
In order that, from Monday, March 16th,
Henry Hall may be able to develop in all his
broadcasts a new type of entertainment
programme, in which, of course, dance
music will play the leading part, the

~ PRACTICAL. AND "AMATEUR WIRELESS
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: INTERESTING and TOPICAL !
) PARAGRAPHS i

Programme Correspondence
ORRESPONDENCE about programme
matters forms one of the main links
between the B.B.C. and the listening
public, and-is always given careful atten-
tion. Any suspicion that may exist among

H.M. THE KING AT THE MICROPHONE

e |

2"

His Majesty King

Edward VIII, when Prince of Wales, broadcasting an appeal for funds in

connection with the Jubilee Trust.

orchestra is to be enlarged to twenty-one
players, and will be reinforced regularly
by a special group of singers, and from time
to time by the services of celebrity artists.

Sir Hamilton Harty

HE B.B.C. announces that, owing to
pressure of work,:Sir Hamilton Harty
is obliged to postpone the series of talks
which he was to have given in March, under
the title of ‘‘ The Reflections of a Musician.”
The series of Keyboard Talks will now be
continued until Easter. Mr. Harold Samuel
is giving the first six in this series.

Some Temperature !
N the occasion of the first French tele-
vision transmission at Paris recently,
the heat generated by the electric lights
was such that within a very short time the
violins and other wooden instruments were
quite out of tune. Musicians consider that
unless some cooling system can be installed,
it will be impossiblc to use certain instru-
ments in television studios.

Russia’s Big Plan

HE Soviet Authorities, anxious to
extend their broadcast network, are
considering the replacement of twenty
existing stations by transmitters of from
100-150 kilowatts. Of these it is planned
to install fifteen in European Russia and
five in Asia.

listeners that letters are thrown unrvead
into wastepaper baskets can be at once
dispelled. On the contrary, all comment is
of interest, and above all the B.B.C. is
anxious to have the views of people who
listen regularly and carefully. Constructive
criticism which takes into account the
great variety of tastes to be considered is
particularly welcome.

Recorded Programmes

HE use of spceially recorded material
in programines continues to increase.
The original recording equipment used by
the B.B.C. has been supplemented by the
addition of machinery specially designed to
enable events or speeches, which cannot
be- broadcast at the time they occur, or
which warrant reproduction at a better
listening hour, to be cut, edited, and repro-
duced as a summarised impression of the
whole. This method of presentation is
being employed in an increasing degree,
especially as a means of illustrating news
bulletins, .

The work has been further facilitated by
the addition of a mobile recording unit,
which has made it possible for such events
as the return of H.R.H. the Duke of
Gloucester from the Antipodes, and the
election of the Lord Mayor at the Guildhall
to be reproduced in summarised form in

the evening programmes on the day of

their occurrence.
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“ Christopher Columbus” Broadcast

HE B.B.C. announces that, owing to
the impossibility of securing adequate
rehearsals, due to the pressure of work on
the Chorus entailed by the general altera-
tion of programmes, the special concert
performance of ‘ Christopher Columbus,”
by Darius Milhaud, announced for Feb-
ruary 5th at Queen’s Hall, will not take
place. It is hoped that it will be possible
to perform this important mnew work
during the 1936-1937 scason.

! | Italy Cuts Down Programmes

WITH a view to an economy in electrical
current, all broadcasting stations in
Italy have curtailed their daily trans-
missions, and on most evenings it will be
found that the studios sign off shortly after
G-M.T. 22.00. As a rule the main evening
programme is advanced one hour, and
concerts, operatic performances, and so on,
are timed to begin at G.M.T. 19.30. Much
of the time is devoted to vhe broadcast of
news bulletins.

The Two U.S.A. Networks

T the.end of 1935, the National Broad-
casting Company possessed eighty-
nine transmitters in seventy different cities,
the Network being connected by some
twenty thousand miles of telephone cable.
The aggregate power of the stations was
1,723.9 kilowatts. The Columbia Broad-
casting System consists of ninety-eight
transmitters installed in ninety-six cities or
towns.

The Voice of Scuth Africa

HE most powerful station of the South
African system is ZTJ, Johannesburg
(15 kW), on 465.1 metres (645 ke/s). Every
weekday it is on the air with two sessions,
namely, G.M.T. 09.00-10.00, and from
14.00-21.00 ; on Sundays, in addition to the
morning broadcast, the station transmits
from 12.15-15.15, and from 17.30-20.00.
The short-wave relay works on 49.2 metres
(6,097 ke/s). 3

SOIVE THIS?

PROBLEM No. 177.
Walters thought he would try home-broad-
: casting, using his receiver and a cheap
¢ microphone he had procured. He was told
by his dealer to connect the microphone
to the piek-up terminals of the set, but when
this wag done he was surprised to find that
¢+ L.F. instability was experienced. The receiver
worked satisfactorily in conjunction with a
piek-up. Why did the microphone produce
; instability ? Three books will be awarded
for the first three correct solutions opened.
Address your envelope to the Editor, PRACTICAL
AND AMATEUR WIRELESS, Geo. Newnes, Ltd.,
8-11, Southampton Street, Strand, TLondon,
. W.C.2. Envelopes must be marked Problem
No. 177 in the bottom left-hand corner, and
must be posted to reach this office not later
thgn the first post Monday, February 10th,
1936.

Solution to Problem No. 176.

Hayes had used a straight two-gang condenser
instead of the specified 465 K.c. superhet type. The
moving vanes of the oscillator section of the superhet
type arc smaller than those of the straight .0005 mfd.
section. %

The following threc readers successfully solved
Problem No. 175 and books arc accordingly being
forwarded to them :

J. Platts, 56, Cowlishaw Rd., Hunters Bar, Sheflield
11; J. D. Stuart Martin, 14, Wolverhampton Road,
Stafford ; W. A. Roberts, 1, Belstor Road, Childwall,
Liverpool 16.
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An Ideal Three-valve Receiver Designed for Use on the Short-wave Band.

It is Simple to Build, Simple to

Operate, and may be Relied Upon to Provide Splendid Results under all Normal Conditions

S has been mentioned elsewhere, this
number is devoted to the interests of
the beginner or newcomer to radio

receiver construction. It has been fully
appreciated that there are many who have
in the past been listeners only, but who now
wish to learn something more of the intri-
cacies of receiver construction and who
wish to find out just ‘ how it works.”” The
¢ Monitor > receiver described on other
pages is intended for the listener who only
wishes to obtain reception on the ordinary
broadcasting bands, but, as no doubt many
readers are aware, there is a vastly more
interesting field to be explored on other
wavelengths. The ordinary broadecasts take
place from 200 metres upwards, but it is
possible to employ wavelengths which
extend down to centimetres, although, of
course, such minute wavelengths are only
employed in the research laboratories.
From 10 metres up to, say, 100 metres
there may be heard the tongues of every
nation, broadcasting not only programmes
of a musical nature, but also radiating
special talks for colonial inhabitants, experi-
menters carrying out interesting tests and
trials, and on certain wavebands there
may be heard the thrills of the police radio
carsin the United States of America. There
is no knowing just what may be heard at

,'-._ PR

BUILD THIS SIMPLE
RECEIVER AND MAKE
! ACQUAINTANCE WITH THE
MARVELS OF THE SHORT
WAVES

P

any time of the day or night, and the
listener with a short-wave receiver which is
sufficiently powerful is in the same position
as the man with an immense bran-tub—he
can delve into it at odd moments, and the
prize which he will acquire may be insignifi-
vant or may reach an enormous value.

Tuning Possibilities

Unfortunately, the average listener has
become so used to experiments carried out
on unsuitable apparatus that he has found
that short-wave tuning is difficult, and the
word has been passed along that short-wave
work is not worth while. Why is it that
bad news always travels so widely, whilst
good news never gets passed along ? How-
ever, when a correctly designed short-wave
receiver is employed it will be found that
it is no more difficult to tune than a standard
broadcast receiver, and there are one or two
artifices which may be employed in the
design of such a set which willmake it even
easier to operate. There are, however,
certain vagaries in the short-wave sphere
which mnder it necessary to use a short-
wave set with discretion. For instance,
the sun and darkness can affect the short-

" with a

wave signal, whereas a standard signal on

By F. J. CAMM

a wavelength of 500 metres or so is not so |
affected. Thus, certain wavelengths will
be found to be ‘“ dead >’ during the hours of
daylight, whilst during the hours of dark-
ness it will be found that these wavelengths
travel over immense distances in spite of
the small power used, and signals which
could formerly be heard in the daylight will
no longer be received. By designing the
short-wave receiver with an adjustable
tuning circuit, however, it is possible to
obtain a number of separate tuning elements
which will permit of the receiver being used

' DON'T BE OUT-OF-DATE—?
' BUILD THIS SHORT-WAVE |
. SET WITHOUT DELAY! |

under all conditions, and thus therc is a
much wider field obtaina»ble.

The Circuit of the * Prefect.”

Let us now see how these points have
been covered in the design of the * Prefect’
receiver. Deahng ﬁrst,ly with the tuning
arrangements, it is admitted that a very
small movement of a normal tuning con-
denser is required in order accurately to

locate a station, o
although the - H
reason for this

will not be gone -\
into here. But
practically every
listener is familiar
vernier /

| * band-spread tuner,”

- e ha

- illustration the Microfuse is not shown,

adjustment, and it is possible to employ a
scheme which amounts almost to a micro-
meter adjustment of the tuning circuits of
a short-wave receiver, and yet does not
entail any difficult operations in finding the
stations. If you glance at the illustrations of
the “ Prefect ”” receiver you will see that the
panel carries three separate variable con-
densers. One of these is employed in the
normal manner for reaction purposes, but
the remaining two are joined together in
parallel. Thatis to say, the larger condenser
has its two terminals joined to two terminals
on a very small condenser mounted near
to it. The size or capacity of this smaller
condenser has been 8o chosen that it covers
only an extremely small range, very little

| more, in fact, than is obtained when the

main tuning condenser is turned through
one small degree. Thus, the main con-
denser may be turned through this small
distance, and the smaller condenser then
turned through a complete revolution;
this spreads out the stations which are
covered by the larger condenser. From
this spreading-out action, the combination
of the two tuning condensers is known as a
and it brings to the
short-wave receiver all the advantages of
normal tuning. To make everything qmte
simple for the operator the main tuning
condenser in the * Prefect” is fitted with a

g THE FIRST COMPLETE VOLUME

: TELEVISION & SHORT-WAVE
E HANDBOOK EDIT‘!’ON

14 3/6. or 3/10 by post from George Newnes, L[d
8/11, Southampton Street, Strand, W.C.2.

3

In this

but it was subsequently

\.—The complete receiver.

fitted at the rear edge, so that in the event of renewal it is easily accessible.
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slow-motion knob, and it is thus possible
to explore every part of the tuning scale in
the most accurate manner and it is almost
impossible to miss a station which is within
range of the receiver.

A Well-tried Arrangement

The actual valve combination in the
“ Prefect ”* follows the well-tried detector
and two L.F. arrangement, and it has been
found that this is productive of really
excellent results under all normal con-
ditions. The coil which is used is of
the six-pin type and a special holder is
employed so that any other six-pin coil
may beinserted. The listener may acquire
a complete set of these coils to cover all
his requirements. Coupling between the
first and second valve is by means of what
is known as resistance-capacity-coupling,
and this ensures good quality, whilst an
L.F. transformer of sound design isemployed
between the second and third valves.
Thus a really good signal may be expected

EASY TO BUILD AND |
EASY TO USE

at the loud-speaker, free from any circuit
distortion and of sufficient power to provide
good entertainment value. A five-way
battery cable is employed and a separate
H.T. voltage is provided so that the most
suitable operating conditions of the detector
stage may be located.

It will be noticed by experienced ama-
teurs that no aerial condenser has been fitted,
and the reason for this is that the receiver
has been designed for the beginner to short-
wave reception. My advice under such
conditions is that a special short-wave
aerial be fitted, and experiments carried
out with a view to finding the most suitable
type of aerial for all average conditions.
Where it is desired to employ this receiver
in conjunction with a standard broadcast
aerial of large dimensions, it will be neces-
sary to fit a condenser between the aerial
Jead and the aerial terminal, in order to
obtain smooth reaction and to provide good
signal strength. An air-spaced condenser
should be used for this purpose, and it
should be mounted on a bracket fitted
inside the rear of the cabinet. The control
knob may then be adjusted as required
for various wavelengths to provide the
required degree of aerial damping.

Constructional Work
The actual construction of this receiver
is extrcmely simple, and it may be under-
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taken by the youngest member of the family.
The chassis is of metallised plywood and
may be obtained from Messrs. Peto-Scott.
It measures only 10in. long by 6}in. wide,
and is provided with two runners at the
sides measuring 2}in. in height. To com-
plete the chassis a further strip of the same
wood is placed across the rear, upon which
the terminals are mounted. At the ‘front
no wooden strip is employed, but the
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apart. The centre of the coil-holder hole
is 3%in. from the rear edge and 2in. from the
side of the chassis. When these holes
have been drilled a }in. drill should be used
to drill the six holes in the upper surface
of the chassis, and the same size drill should
be used to drill the rear strip for the
terminals. Finally, a gin. hole should be
drilled in the centre of the rear strip
through which to pass the battery cable.

THEORETICAL CIRCUIT

R2
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Y Hi— e
Cs - l i AT =
ik ' o
ol

Fig. 2.—All the essential features

reaction condenser which is mounted in
this position is fitted to a special metal
component mounting bracket.

Having obtained the chassis, the con-
structional work may be commenced, and
the first task is to drill four large holes
upon which to mount the valve-holders and

RYRPRPERS T S P PP T e g

SUITABLE FOR ALL
WAVE-BANDS

oeemenan

e e ien s ey

the coil holder. For the latter a hole 1}in,
in diameter is required, and for the valve-
holders the hole must be lin. in diameter.
The positions of these holes may be ascer-
tained from the wiring diagram which is
printed on page 650. The centre holes for
the valve-holders may be positioned as
follows: V3 is 1}in. from the edge of the
chassis and 2in. from the rear edge. The
remaining two holders are exactly 2in.

Fig. 3.—Here is the receiver
during construction, showing
the - method of mounting the

coil-holder and L.F. trans-
former.
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may be seen in this illustration.

Mounting the Components

Before placing the component mounting
brackets in position, the coil holder should
be attached on the under side of the chassis,
taking care that the sockets are centrally
disposed in the hole. Next, the three
valveholders should ‘be screwed in position,
again making quite certain that the sockets
clear all the edges of the chassis to avoid
difficulties at a later stage. Now lay the
chassis upside down on the table or work-
bench, and screw the Niclet transformer
in its approximate position. There is no
need to measure the exact position of this,
and it may be placed anywhere near the
position indicated in the wiring 'diagram.
Next obtain two }in. countersunk No. 4
screws (or similar dimensions) and serew
these into the under surface of the chassis.
It should be noted particularly that the
wooden chassis which are employed in
our receivers are only metallised on
the upper surface, and if you endea-
vour to employ a metal chassis or make up
one, there is every possibility of doing
damage, due to short-circuits and inter-
connections which are not intended. The
two wood screws just mentioned, for
instance, are only anchor points and thus
if the under surface is mectallised, these
screws become joined together. The same

. SHORT-WAVE TUNING AS |
| SIMPLE AS A CRYSTAL SET :

,

thing will apply if the screws are long
enough to project to the metallised surface
on the other side of the chassis, and thus
they should not be any longer than }in.
One of these screws is attached close to the
valveholder for valve No. 'V2, whilst the
other is placed close to the L.F. trans-
former fixing screw. Three similar screws

'] are now attached to the upper side of the

chassis, one next to the Microfuse holder,
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one next to the bracket which supports the
on/off switch, and one in approximately the
centre of the upper surface. These screws
are marked M.B. on the wiring diagram
and simply indicate that wires attached to
them are in contact with the metal surface.

Next screw the bracket to the centre of
the front edge of the chassis on the under-
side and mount the Dilecon reaction con-
denser on this bracket, locking it in position
when the spindle is in from the lower edge,
as indicated on the front of panel layout,
below. Screw the Belling-Lee type R
terminals in position, as indicated by the

‘letters A, E, LS+ and LS—, and then com-
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spread condenser, and attach the holder
for the Microfuse. The variable con-
denser is attached to the J.B. slow-motion
dial, and in the ordinary way this should
be held in position on the front of the
cabinet. If, however, it is desired to make
this a fixture to the chassis, a strip of
wood must be cut and recessed to hold down
the slow-motion dial. This may be cut
from any old piece of wood so long as it
effectively holds the dial in position. Now
mount switch and band-spread condenser
and complete the wiring, soldering the leads
to the serew heads marked M.B. if possible.
If, however, you cannot solder, or feel that

o

| ——

{

loll

Fig. 4.—These dimensions will enable you to drill the cabinet front or the panel. The maker's template

should be employed when marking out the hole for the escutcheon.

mence the wiring on the underside.
be noted that at the moment there are no
brackets or large components on the upper
surface of the chassis, and this method of
construction enables the chassis to be laid
conveniently on the table or work-bench,
»ud greatly facilitates the wiring operations.
Ca-ry out as much wiring as is possible
without passing wires through the various
holes, and when this part of the work has
bzen completed, attach the battery cords
to the various points and turn the chassis
over.

An Alternative Scheme

Now screw the two component brackets
into position for the switch and band-

It will { your soldering is not effective, you can

twist a loop of the wire below the head of
the screw before it is driven right home,
but do not tighten it so much that the wire
breaks through the metal surface and thus
interrupts the electrical circuit.

Testing Out

Plug in the coil which is specified for
this receiver, and which covers a wave-
band from 24 to 52 metres, plug in the three
valves as follows: D210 in VI, L210
in V2, and P215 in V3, and connect the
H.T. battery plugs into the H.T. battery
with H.T.2 in the 120-volt socket, and
H.T.1 in the 60-volt socket. G.B.+ is
now inserted into the positive socket of

One 6-pin $.W. Coil, type S.P.C. (B.T.S.).

One .00025 popular log tuning condenser, type
1040 (J.B.).

One dual-ratio S.M. drive, type 2092 (J.B.).

One 15 mmfd. band-spread condenser, type 2140

{J.B.).
One .0003 mfd. Dilecon reaction condenser (J.B.).
One Niclet L.F. transformer (ratio 1:5), type
D.P.22 (Varley).
Three 4-pin valve-holders, type U.H./4 (B.T.S.).
One 6-pin $.W. coil base, type S.P.B. (B.T.S.).
Two fixed condensers (.0002 mfd. and .01 mfd.),
type 300 (T.C.C.).

LIST OF COMPONENTS FOR THE “PREFECT” BAND-SPREAD

S.W. THREE

Three 1-watt resistances (50,000 ohms, 1 megohm
and 3 megohms) (Dubilier).

One S.W. choke, type H.F.3 (Wearite).

One 60 mA. Microfuse and holder (Microfuse):

Four type R terminals (Aerial, Earth and L.S.+
and L.S.—) (Belling Lee).

One 5-way battery cord (30in.) (Belling Lee).

Three * Bow-spring®’ wander plugs (G.B.+,
G.B.—1 and G.B.—2) (Belling Lee).

One pair G.B. battery clips, type No. 5 (Bulgin).

One Junior on/off switch, type S.38 (Bulgin).

Thsree component-mounting brackets (Peto-

cott)

DISAPPOINTMENT
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the bias battery, G.B.—1 into the 4.5-volt

socket, and G.B.—2 into the 7.5-volt socket.
Pull out the on/off switch and the receiver
will be ready for station location.

The following Short-wave information
will no doubt prove of use to constructors
of this receiver.

On the 10-metre Band

For those who are interested in 10-metre
DX, let it be known that there exists a

"1935-1936 Andes-Amazon expedition which,

provided with radio equipment, will keep
in touch with Ecuador, as and when
possible. A Long Island (New York)
amateur, holder of call sign W2DPQ, is
operator, and that messages will be trans-
mitted at frequent intervals at HCIFG,
Rio Bamba, Ecuador. Thisstation, operat-
ing on 45.31 metres (6,620 ke/s) will re-
broadcast them with a power of 2 kilowatts.
El Prado has been installed for some time
and transmits a regular programme every
Friday between G.M.T. 02.30-04.40. It
possesses & woman announcer giving out
call alternately in Spanish and English.

! MAKE CERTAIN YOU OB-
{ TAIN ONLY THE SPECIFIED !
:PARTS AND SO AVOID ;

Although the regular Moscow short-wave
broadcasts are sent out on 50 metres,
RW59, on 24.99 metres (12,005 kefs), has
not been closed down. It is still used
occasionally for broadcasts to the U.S.A.,
and recently was heard handling a special
transmission simuitaneously broadcast for
the same purpose by RKI, Moscow, on
19.88 metres (15,090 ke/s). There is also an
alternative channel on 19.95 metres
(16,000 kefs). As a rule, these two fre-
quencies are used for morning trans-
migssions.

That Moscow proposes to develop these
‘“all-world ”’ broadeasts .is strengthened
by the rumour that a 120-kilowatt station
is under consideration.

Another item of news which reaches me
is that Japan proposes to install a 50-kilo-
watt station at, or near, Tokyo. for trans-
mission of radio programmes to Europe.

Another high-power short-waver which
we may expect to hear this year is the
35-kilowatt transmitter which the Czechs
have under construction at Podcbrady,
near Praguc; so far, any programmes
destined to listeners on the other side of
the Atlantic Ocean have had to be sent
through foreign channels.

Paris Colonial Transmitters
Although they are less heard than their
British and German confréres, the Paris
Colonial transmitters FYA are on the air
for a large number of hours daily. So

far the power has been limited to 10

One Metaplex chassis (10in. X 6}in. with 2}in-
runners (Peto-Scott).
Three valves (D210, L210, and P215) Hivac.

ACCESSORIES
One 120-volt H.T. battery.
One 9.volt G.B. battery.
One 2-volt L.T. accumulator.
One W.B. Stentorian 36/) loud-speaker and pair
of headphones.
One cabinet.
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kilowatts and in consequence it is more
difficult te pick them up than their powerful
neighbours. From G.M.T. 09.00-10.00 on
25.23 metres (11,880 ke/s), France broad-
casts to New Caledonia; on the same
channel from 16.15-20.00 to Madagascar,
the Reunion Islands, and from 20.00-23.00
to the French Soudan, Sénegal, Ivory Coast,
Dahomey, and French Equatorial Africa.
On 19.68 metres (15,243 ke/s) special
broadcasts are made from G.M.T. 11.55-
16.00 for French residents in Indo China,
and on 25.6 metres (11,720 ke/s) from
G.M.T. 23.15-06.00 the transmissions are
destined to Central and South America.
News bulletins are given out at fixed periods
in English, French, Arabic, Italian, Spanish,
Portuguese, and German. In the course of
a few weeks we may expect to log a more
powerful transmission on a higher portion
of the band, as the 100-kilowatt station is
nearing completion and will be testing
shortly on 48.82 metres (6,145 ke/s).

Cuban Stations

Of the Cuban stations at present CO9GC,
Santiago, on 48.78 metres (6,150 ke/s) is
the one which is the easiest to log. It is
run by any important concern and gives
out in its call that it is the Santiago
Experimental Short-wave Station. In-
terval signal: bugle call. Both Spanish
and English languages used. There are
many Santiagos in the world, but this one
is in Cuba.

Above 50 metres, signals have been
coming in freely and at good volume ; it is
a portion of the band often neglected, but
which so frequently reveals surprises.

{ IDEAL FOR THE BEGINNER !
: AND A USEFUL SHORT- :
WAVE SET FOR THE ¢‘OLD !

HAND”

PIITTT TP

HJ4ABE, Medellin, Colombia, a 1 kilo-
watter on 50.59 metres (5,930 ke/s), just
above Moscow, is on the ether nightly,
and on some nights when favourable con-
ditions obtain might be mistaken for one
of the more powerful Yanks. HRN,
Tegucigalpa, Honduras, on 51.06 metres
(6,875 kefs), La Voz de Honduras, was
another entry in the log.

Particulars culled from an announce-
ment included the information that the
transmissions were made from G.M.T.
22.00-03.00 daily, and that an English
hour, for U.S.A. listeners, was given
regularly on Mondays at G.M.T. 02.00.
In true N.B.C. fashion, we were told that :
Your announcer is Paul Jones. HRN is
sandwiched  between YVS8RB, Bar-
quisimeto, 51.02 metres (5,880 ke/s), and
YV5RMO, Maracaibo, 51.28 metres (5,850
ke/s), both installed in Venezuela.

In the same band a search should be
made for a new station which has just
been opened in Guatemala City, namely,
TGS on 52.26 metres (5,740 ke/s). The
details given are that it uses a metronome
as an interval signal. This may at first
sight appear to be scanty data for identi-
fication, but, on the other hand, most of
the South Americans use bells, gongs, or
other musical gadgets, and the tick-tock
on that part of the band at least should
be quickly recognised.

Full details for using this receiver will be
civenin next week’s issue, together with
some details of the best types of aerial and
the most suitable listening times for various
wavelengths.
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WIRING DIAGRAM OF THE
«PREFECT” BAND.SPREAD S..-W. THREE

Fig. 5.—~This diagram shows all the wiring details, and is slightly under half size.
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A Simple D.C. Trickle Charger

r LRI Rd - """l.g'
i “This Article Deals with the A Construction of an Easily-made
0 and Inexpensive Unit. P s By L. ORMOND SPARKS |
H e < :
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TRICKLE charger for use on D.C.
mains is a very simple piece of
apparatus, and, unlike the type

required for A.C. supplies, does not involve
the use of a mains transformer and rectifier.
The average D.C. or direct current supply is,
in itself, a satisfactory source of energy for
recharging accumulators, providing some
suitable means of regulating the flow of
current are employed.

Before considering the construction of
the charger about to be described, it is

necessary to make sure whether your
house electrical supply is D.C. or A.C.
If it is the latter, then this unit will not
be of the slightest use to you, as it is
designed solely for use on D.C. supplies.
Should you not be too sure, then it would
be advisable to inquire at the local supply
company’s office or examine the supply
meter, on which you should find the
necessary details.

The advantages of a D.C. trickle charger
are many. In the first place, it is very
inexpensive to make ; it can be so arranged
that the charging can be carried out without
any extra cost for current; any size cell
can be charged at a high or low current
rating, without harm to the apparatus or
complicated alterations and, lastly, it can
quite easily be adapted to pass the required
?utplxt for H.T. accumulators.

Simple Construction

A glance at Figs. 1, 2 and 3 will show that
the unit is both compact and simple, and
that all it consists of is a lamp in series
with one side of the mains, a lamp-holder,
a fuse-holder, an on-off switch, four yards
of good twin flex, a two-pin plug or an
adaptor, and two spade terminals. All the
required parts need not cost more than
five or six shillings. If one desires to be
economical, the lamp, which I will refer to
later, can be connected, by means of a
length of flex and an adaptor, to the unit
and so placed in the room that it is used
for illumination purposes, thus allowing
either the light or the charging to be
obtained for the cost of the other. A
trickle charger is really intended to
maiatain the L.T. cell or cells in a fully-
charged condition, and it is usual to adjust
the charging rate and period, so that the
same number of ampere-hours (one ampere
flowing for one hour) are put into the
accumulator, if such an expression can be
used, as those taken out by the filaments
of the valves during the hours the receiver
is in use. For example: If the total current
required by all the valves is, say, .4
amperes, and the receiver is used for, say,
four hours a day, then the discharge is

Fig. V.—This illustration gives a good idea of
the compact arrangement of the completed D.C.
trickle charger

equivalent to .4 x 4 ampere-hours or 1.6
amp.-hours.

Current Regulation
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Fig. 2—Underside of bascboard of the D.C.

trickle charger, showing the wiring connections.

it is necessary to insert in the circuit some
form of resistance, so rather than employ
elemenis formed with resistance wire,
which, bearing in mind the current which
will be flowing, might be rather incon-
venient and more troublesome, use is made
f)f an ordinary carbon filament or Robertson
amp.

By adopting this method, a fairly steady
regulation is obtained, and it is not really
necessary to embody a meter to indicate
the current flowing, as a lamp of known

wattage will only pass a certain current ;
therefore, it is quite an easy matter to
select a lamp capable of passing the current
required for the output. While a carbon
filament lamp, owing to its characteristics,
is the most satisfactory, any type of lamp
can be used, provided that its operating
voltage is the same as that of the mains
supply concerned.

1 lamps have a certain wattage rating
but, as some makes of carbon filament
lamps are rated by their candle power, the
table below, which shows the current
passed by lamps of various wattage and
candle power, will be found handy for
reference.

Carbon Fil :
n21-()8/260 2:,11]5.'“ I Wattage. | Current Amps.
8 Candie Power 36 .18 to .16
5 ' 66 .33 to .27
gpLl e 136 .68 to .56
Other Lamps
Voltage according to supply :
40 at 200 Volts 2
60 P W 3
%, % .35
100 o £

For other voltages, it is quite an easy
matter to calculate the current for a given
wattage by using the formula : Watts=
Current x Voltage, or, turning it about,

C __ Watt
L Voltage.

Charging Rate

While it is not necessary to determine
the exact number of hours a cell should be
on charge, it is advisable to keep an eye on
things and not overcharge, particularly
if the charging current is high, otherwise
the life of the cell will suffer. A low charg-
ing rate for a long period is the most satis-
factory method. Most makers of accumu-
lators usually state the charging rate for
their products, but a safe way is to not
exceed one tenth of the actual capacity
of the cell. If the capacity is 20 ampere-
hours, then the charging rate should not
exceed 2 amperes, and that should only be

(Continued on page 674)
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The Constructor Scores Over the User of a Ready-made Receiver,
not only Financially, but Due to the Fact that his Set can bel
kept Up to Date with the Minimum of Trouble. By “THERMION":
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| should make their plans, and

ensure ample stocks, well in
advance of the time that the
receivers will be on sale to the
publie.

ANY regular readers of PRACTICAL
AND AMATEUR WIRELESS are keen
constructors and would no more
think of using a ready-made receiver than
they would of giving up wireless as a hobby.
They appreciate the many advantages of the
home-constructed receiver, and have found
these out in the course of their long
-experience. But, as this issue is a special
one for heginners, and will be read by
thousands of new readers and prospective
wireless enthusiasts, it will be useful to them
to be acquainted with some of the points
which have been proved during many
years of wireless experimenting and con-
struction.

A Typical Example

As an example, reference
might be made to the ex-
tremely popular “‘£4 Superhet ”’ which,
complete in every detail, costs rather less
than £10. The price is comparable with
that of the average four-valve commercial
receiver, but the set is at least equal in
quality and performance to inost ready-
made five- or six-valve superhets costing
at“least twelve guineas! As has been
pointed out in these pages before, the
number of valves is not necessarily any
criterion of performance, and a well-
designed four-valver is often far superior to

Initial Cost

A number of years ago a home-
constructed receiver was obviously a good
‘deal cheaper than one which could be
bought ready made, but this advantage is
less evident to-day, although it still applics
just as forcibly. Nevertheless, if onc looks
at the catalogues of receiver manufacturers,
one finds .that three-valve battery sets can
be obtained for, say, £7, complete with
valves, batteries and speaker, whilst an
average price for a four-valve receiver is
about £10. Itis & fact that, when the prices
of home-constructed receivers described in
this journal are determined, they ave often
not very much lower than those mentioned ;
there is generally a saving of one or two
pounds, but this does not look very
impressive.

We must look a little furthier to see just
how much is saved by home construction.
In the first place, the accessories used for
the home-made set are generally of rather
hetter quality, and in the second, the
running costs are generally lower.
Additianally, however, the latest types of
constructor veceiver are more advanced in
the way of circuit design than are the
current .models of commercial receivers—
which .were probably designed at least a
year ago. This is not a reflection on the

circuit.

Fully Guaranteed

The arguments put forward above are
generally applicable to every type of home-
constructor receiver described in this
journal, and you need only examine the
specifications of different types of receiver
to see how really true these arguments
are.

There is another very important point
which concerns reccivers built according
to designs published in PrAcTICAL AND
AMATEUR WIRELESS, which is that they are
guaranteed for an indefinite period, and if a
set built exactly according to the published
details fails to give the results claimed it is
serviced free of charge. Compare this with
the 90-day (maximum) guarantee given
with the best commercial receivers !-—
comment would be superfluous.

Keeping Abreast of Developments
When the constructor builds a receiver he
uses components which are easily inter-
changeable, and they can be used time after
tinic in many receivers without the slightest
difficulty. They are pro-
= vided with terminals and
‘generally some ‘ universal ”’
form of mounting so that
they can be attached to a
metal chassis, a
wooden chassis or
a baseboard. But
it is nearly always
a practical im-
possibility to dis-
mantle a
commereial
receiver
and to use
% the partsin
4 another

manufacturers, for it is inevitable that they

o set; they

are often

: The Centaur Three,  Deld in
e simple and efficient receiver in DPlace by
which baseboard mounting of Tivets,

comgonents is used. and their

WIRELESS

designed for quality reproduction.

a receiver with six valves used in a different
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The Hall Mark Cadet, a low-priced receiver & i

L/

characteristics are such that the components
are suitable only for one particular circuit.

This means that when a commercial
recciver becomes out of date it must be
serapped and a new one bought. As new
models are introduced each year, this
means that—in order to have a modern
set at all times—a new receiver must be
bought each year. It is true that the old
one can be ‘‘traded in *’ in part exchange,
but this involves a very heavy loss, for a
year-old instrument originally bought for
say, 12 guineas, would not be worth
morce than about £4 in the second-hand
market. i

Contrast this state of affairs with that
applying to the home constructor ; as soon
as his set hecomes obsolescent, or immed-
iately a new form of circuit or new dévice'
becomes available, he can dismantle the
existing set and use a large percentage of.
the components in a ncw one. The result
i3 that the change costs him from a few
shillings to a couple of pounds, according to
the exact nature of the new set. i

In setting forth a few of the advantages
of home construction no mention has been
made of the inestimable amount of enjoy-
ment and interest which is to be gained
from making one’s own receiver, although
this is a point of considerable importance,
especially to the man with mechanical
inclinations. To such a person the enjoy-
ment to be gained by carrying out the
constructional work is far greater than any
which could be obtained from merely.
listening to broadcasts.

Correcting Faults

Yet another item on which the con-
structor scores is when the receiver develops
some slight fault. This may be due to
nothing more serious than a loose con-
nection, a strained switch contact or a
component which has become damaged in
use, but the owner of a commercial set can
do little to rectify it. The constructor, on
the other hand, having made the set, knows
just where every component is, so that he is
in a position easily to find what is wrong
and to put it right. Manufacturers of
commercial receivers invariably employ a
trained staff of service engineers, but
time is lost in awaiting the arrival of an
engineer after writing to the Service Depart-
ment, in addition to which it is the general
practice to make a charge for the servicey
of an engineer when he is called to the house.
The alternative, if the set is in its guarantee
period, is to return, or have it returned to
the makers—probably just because a valve,
has ““ gone,” or because a connecting wire
has come adrift.
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SPECIFIED for “ PRACTICAL WIRELESS "
BATTERY RECEIVER IN THIS ISSUE!!

If you are building or operating a battery set you can get
satisfactory results only if the H.T. supply is adequate.
H.T. current is the life-blood of the set.

A Milnes H.T. Supply Unit will keep that life-giving
current circulating strongly and vigorously. No off-colour
days, no gradual languishing into feebleness. A Milnes
Unit will keep your battery set perpetually young because
it is the only H.T. battery in the world which starts each
day’s and every day’s listening at full voltage.

The Milnes Unit never has a-chance to run down because
by means of a simple, reliable and ingenious series-parallel
switch, it recharges automatically from the L.T. whenever
the set is not in use.

A Milnes Unit is not only the most efficient—it is also the
most economical form of H.T. supply. Sole running costs—
for H.T. and L.T.—are the charging of one L.T. cell per
week—a few pence at most.

Use a Milnes Unit and end H.T. troubles and expense.

POST THE COUPON TO-DAY FOR
FREE DESCRIPTIVE BOOK.

PRACTICAL AND AMATEUR WIRELESS

MILNES RADIO CO., LTD, CHURCH ST.,
BINGLEY, YORKS.
Please send me your Frec Book about the Milnes Unit.

LF.S.  Enquiries No obligation.

only to Kelly &

Shiel, Ltd, 46, B NAME ........c.cocviveinanieeinrons

e ot B VAME o e
All other enquiries STBREETL s areoks hlelele 2l .. 0 E R S
to Milnes Radio

Ao I, ek ELOVGNE | b b e L e
St., Bingley, Y:. COUNIIEY: 311 oo 55 1 B Tes B P.3.

PLEASE WRITE IN BLOCK LETTERS.
Stick coupon to envelope flap to avoid loss.
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that, MAKE a sfiost wave sét |

For the best possible performance from your short-wave
set incorporate these Formo short-wave components !
Exhaustive tests for efficiency and reliability preceded their
manufacture and thousands of delighted short-wave con-
structors enthusiastically endorse their outstanding quality !

SHORT-WAVE VARIABLE
CONDENSER

Has die-cast rotor and stator vanes on
a spindle insulated with ceramic
material, The bank of vanes is
mounted on a ceramic base, resulting

in extremely low minimum 3 ,6

capacity. Maximum capacity

.00016 mfd.

Snail dual ratio drive and
escutcheon suitable for the ,
above. Complete

FORMO SHORT-WAVE COILS

Are wound on formers of Frequentite
ceramic material. Undoubtedly the
most efficient short-wave coils available.
Designed to plug into the Formo single
or 2-way coll stands. Type B 12/25

metres. 'Type C 21/50 metres, 3,6

Type D 38/102 metres. Each

FORMO SINGLE SHORT-
WAVE COIL STAND

Designed to accommodate any one
of the single Formo plug-in short-
wave coils as illustrated. Extreme-
ly low-loss construction,
Frequentite ceramic insu- ,-
lation being used through-
out. Price

TWO-WAY SHORT-WAVE -
COIL STAND

Accommodates two Formo short
wave coils and so avoids con-
stant coil changing. Frequentite
ceramic insulation used through-
out. Either of the two coils can
be switched in or out at will by
means of the

switch2,

incorpor-
ated Price
Auxiliary

Swiich (for
filament and
'pholr(\es - to —
speaker),

extra 2, ’

POST THIS COUPON NOW!

Messrs. Formo Products, Ltd,
Masons Hill, Bromley, Kent.
Dear Sirs,
I enclose 1}d. for Beautifully Illustrated Short-Wave Circuits and
Wiring Diagrams.

Name

Address
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‘No Battery can
equal this for

CONDENSERS

I

Value!’

E\:‘ N 5
TRIANGLE :~——»— ; :
120 volis |

BATTERIES

FOR WIRELESS

Other Drydex Batteries :
Drydex ‘Super-Life” - 120 volts --10/¢

Drydex ‘Texet’ - . 120 volts- &-

For wireless LT get the EXIDE ‘INDICATOR’
BATTERY. [t tells you in time the time to
recharge.

@ From Exide Service Stations and all reputable

dealers. Exide Service Stations give service on every

make of battery. EXIDE BATTERIES, Exide Works,
Clifton Junction, near Manchester.

=S PECIFIED F 0R==l

F. J. CAMM’S

MONITOR

THREKE

POLAR “COMPAX "
CONDENSERS

Selid dielectric condenser
for tuning or reaction.
Bonded rotor vanes.

.0005 REQUIRED
PRICE 2/6

ONE

Also made in .0003, .00015, .0001,
Price 2/6 each.

and .00005.

POLAR
DIFFERENTIAL
CONDENSERS

A solid dielectric condenser of great
utihty and moderate price. Con-
structed  with insulated spindle.

ONE .00015 REQUIRED

Also made in .0003 and .0001.
Price 3/-

price 3/-

Send for fully illustrated Polar
catalogue of Polar and N.S.F.
Components.

L

==WINGROVE & ROGERS, LTD..=

188/i89, STRAND, LONDON, W.C.2.
'Phone : Temple Bar 2244.

Works: Old Swan, Liverpool.

&) 8435
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Snnple Crystal Receivers

ANY listeners rely wupon a
crystal receiver when the accumu-
lator is being charged, and in

certain parts of the country the ordinary
valve receiver is not popular owing to the
difficulty of obtaining facilities for battery
charging. Many schoolboys find that the
crystal receiver may be included as part of
the school kit for use in the dormitory
during the evenings, and for use under
similar conditions many listeners adopt the
crystal set in order to avoid annoying
others with a programme which is only of
appeal to them at the moment. With the
modern high-power broadcasts it is really
surprising what results can be obtained
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Fig. 1.—How to wind a
simple coil for wuse in a
crystal receiver, and, inset,
how the ends of the wire are
anchored.

with the crystal rveceiver if it is correctly
designed, and in view of the small power
which is available it is essential to reduce
losses to a minimum.

. The design and construction of a crystal
receiver should, of course, be taken as the
first step in wireless theory and practice,
and there is nothing better for the new-
comer to radio than to build such a receiver
and graduate through the various stages
introduced by the one-valver, the two-
valver, and so on, in order to make full
acquaintance with the various principles
involved.

The Tuning Coil

/ The tuning coil is naturally of simple
design, although it is necessary to arrange
for selectivity as well as for sensitivity.
The absence of reaction windings and other
complications reduces the design to simple
details, and efficiency may be still further
increased if the long-wave winding is also
omitted. In most parts of the country
to-day there is a local National and
Regional, and thus, with the choice of these
two programmes available, there is no need
for long-wave reception. The long-wave
National radiates practically the same
programmie as the short-wave National, and
the Regional provides the alternative pro-

)

Alfhough Despised by Many
Listeners To-day, the Crystal Re-
ceiver is Extremely Valuable as
a Stand-by and for Use Under
Certain Conditions. Constructional
Details of Some Simple but Efficient
Receivers are Civen in this Article
By W. J. DELANEY

3

gramme. In view of the usual short range
of reception, it is not worth while fitting a
long-wave coil in the hope of hearing long-
wave distant stations, and if the selectivity
is ample there are a number of medium-
wave foreigners which may be heard under
favourable circumstances.

The simplest coil will consist of a solenoid

or a single layer coil wound on a large }

diameter former. A coil which may be
guaranteed to give good all-round results
will be made up as shown in Fig. 1. This
consists of a 34in. length of 3}in. diameter
paxolin or ebonite tube, and on this is
wound 40 turns of No. 20 gauge double-
cotton-covered wire, or D.C.C. wire as it is

i IF YOU ARE A BEGINNER
i BUILD ONE OF THESE
! CRYSTAL RECEIVERS AND
| B ECOME ACQUAINTED
i WITH WIRELESS RECEIVER
i PRINCIPLES.

Boamm

| o (1 e e R

called for short. The ends of the wire are
anchored as shown in the small inset draw-
ing, and to give the coil universal application
tapping points are made as shown in Fig. 2.
A strip of thin cardboard or a matchstick
is placed over the wire when the fourth

stick is slid along the wire and the tenth
turn is wound over the match. This process
is continued until the twentieth turn is
reached, after which the remaining twenty
turns are wound without moving the match-
stick. After the end of the wire is anchored
the cotton on the wire over the matchstick

L
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Fig. 4.—A more efficient type of coil having a separ-
ate aerial winding.

is scraped away and the bare wire is used
for tapping on the aerial. A crocodile clip
is attached to the aerial terminal and used
to make the connection, whilst the crystal
and headphones are wired, as shown in
Fig. 3. The headphones should have a
resistance of 2,000 or 4,000 ohms, and it
pays to get the best you can afford.

Alternative Coils

Where the cost is deemed worth while
the coil may be improved by winding a
separate coil for the aerial circuit, and the
efficiency will depend upon the method of
winding this coil. The coupling between it
and the remaining or tuned coil should be
only inductive, but it is almost impossible
to obtain such a coupling in practice. The
most suitable method of arranging that the

(Continned on next page)

turn has been placed in position, and the =

fifth turn is wound over the matchstick.
A further four turns are wound, the match-

AERIAL

APERIODIC
COUPLING.

SN

Fig. 3.—A complete crystal .0005 ,,,pd/
receiving circuit employing the coil® TUNING
shown in Fig. 4. CONDENSER.

Fig. 2.—This diagram shows
how the wire is passed over a
malchstick in order to facili-
tate the making of tapping
poinls.
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{Continued from previous page)

capacity coupling is removed is to use a
very thin wire for the primary and to
arrange this a short distance from the
secondary or tuned winding, and also to
endeavour “to make the thin wire come
opposite the spaces between the turns of
the thick wire. The diagram Fig. 4 shows
the arrangement, and thc matchsticks
should each be nicked slightly with a pen-
knife in order to make the thin wire lay in
the correct position. Alternatively, the
thin wire may be wound on the thick wire
so that the wire falls in the spaces between
the thick wire, as shown in Fig. 5.

Fig. 5.—An adllernative method of including an
aerial winding on a simple coil.

The Crystal
The sensitivity of the entire receiver will
depend upon the detector, and there are
many different forms from which to select
one. Kor actual signal strength one of the
proprietary brands which were at one time
so popular (and which are prepared from
natural galena) will prove best, but the
difficulty with thesc is the location of a
sensitive spot. When the contact point (or
cat’s-whisker) is placed on the erystal
signals may or may not be obtained, and
in practice it is found that the point has
to be moved about in different directions
and different pressures employed in order
to get the best results. Much valuable time
may be wasted in this manner and an
important item may be missed. Therefore,
a permanent type of detector should be
employed and undoubtedly the old car-
borundum crystal will be found hard to
beat. This is preferably employed with a
small potential applied to it through a
battery and potentiometer, and the com-
plete circuit is shown in Fig. 7. To save the
expense of buying a proper centre-tapped
potentiometer the following wrinkle may
be adopted. Obtain an H.B. pencil of
standard size and carefully split it along its
entire length without, however, breaking
the lead. Wrap round each end and in the
1AL

|

APERIODIC COUPLING
COH.

PRACTICAL AND AMATEUR WIRELESS

centre a few turns of bare copper wire, and
take these to terminals mounted on a small
piece of wood. A loop of the wire may be
passed through the wood in these three
positions in order to hold the pencil firmly
on the wood. Next, from a piece of brass,
cut a thin strip of sufficient length to
cnable it to be mounted by a screw at one
end of the wooden baseboard and to move
to the wrapped ends of the pencil, rubbing
across the bared lead (Fig. 6). A flash-lamp
battery may then be joined to the terminals,
as shown, and the movement of the brass
arm will enable any desired potential from
negative to positive to be applied to the
crystal and a suitable position easily found.
The contact with the crystal will be found
easy to obtain if a standard three-hole
razor blade is screwed to the wooden base-

Fig. 6.—How to make up a simple potentiometer
from a pencil.

board. The screw may be tightened until
the blade makes a sufficiently firm contact
with the crystal.

S P ) - ) 12

BUILD A CRYSTAL SET—

IT FORMS A USEFUL

TEACHER AS WELL AS A
STAND-BY RECEIVER !

I~
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How To Use The Receivers

The idea underlying the tapping points
on the coils described is to enable the most
suitable degree of selectivity to be obtained,
and it is only necessary to connect the aerial
clip to one of the tapping points and then
to turn the tuning condenser until a signal
is heard, Then, if there is any interference
from. another station, the clip should be
placed on onc of the tapping points nearer
to the earth end of the coil. When the clip
is placed higher up the coil greater volume
will be obtained, but the selectivity will
not be so high.

Fig. 7.—An efficient crystal
CONDENSER, Teceiver employing a carborundum
crystal and the polentiomeler

shown in Fig. 6.
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| LOOKING BACK WITH
THE SCRAPBOOKS
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. OUR months’ work on one programme
of an hour’s duration sounds pretty
heavy going for the B.B.C., but

such ambitious relays as Leslie Baily’s
Serapbooks, which need absolute and
complete accuracy, demand collection of
quite three times as much material as is
ever used.

Paticnt reference to books in the British
Museum, the careful combing of newspaper
cuttings, old gramophone records to be
traced, the seemingly well-nigh impossible
search for characters from years gone by,
and the recording of such events as cannot
be given direct from the studio, are a few
of the things to be done.

Small Beginnings

Like so many ideas which cateh on like
wildfire, the Scrapbooks came from small
beginnings. One day Leslie Baily happened
to stroll along Oxford Street-and, having an
hour or two to spare, visited the fitlm ¢ King
of Jazz.” In this events were shown
coming out of the leaves of an enormous
book as they turned over. Mr. Baily sat
up and took notice. Several miscellany
programmes had already been produced by
the B.B.C., and he now suggested that the
same scheme might well be adopted with a
wider appeal, and the items linked up by
the ]idea of each coming from the page of a
book.

He set to work and assembled material,
odd information, scenes of unusual type and
records, and the whole was soon welded
into the first experimental Scrapbook
programme and relayed from North
Regiogalin 1932. It was well reccived and
three more of a similar character followed:

Mr. Baily, however, was not entirely
satisfied. He felt that there should be a
central theme to pull the whole thing
together. At the same time he had been
busy with another programme: ‘ As If
Might Have Been,” a reconstruction of
events of thirty years previous. Now it
occurred to him to amalgamate the two.
A general scheme for the Scrapbooks
would be provided, and the public’s love
of looking back catered for.

Hotfoot he rushed off to see the Variety
Director, who, delighted with the suggestion,
promised to give it a trial—cautiously
adding, ¢ merely as an experiment,”

Charles Brewer, recently transferred to
London, had been connected with Mr.
Baily when he produced for him in Birming-
ham, and so they formed a new partnership.

Finding the Characters

For the first programme the year 1910
was selected and for the next four months
work went forward. Ideas were exchanged,
material sorted, and then Mr. Baily wrote
the script, while Charles Brewer completely
undertook the production side. When
the items had been more-or-less mapped
out_the problem was to find people to take
part and then the fun began.

Film stars and actresses were the biggest
stumbling block, for if they were still
working they coyly explained that it would
be bad policy to give away their ages by
admitting that they had been the vogue at
least twenty years before. If retired they
were often difficult to find. Ida Crispi
was an actress of the period and after much
delay she was finally located in a hotel at
Nottingham. Luckily she was enthusiastie
+ at the thought of a return to public life.
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A Novel Lock-switch

THIS simple switch is made with four
strips of springy brass, and the lock

is of the type which works both ways.

,

An automalic lock-switch for a radio cabinet.

When the key is placed in the lock and
is turned to the left, the set is switched off,
and the aerial and earth are connected
Jtogether. When the key is turned to the
right it switches the L.T. on and the
aerial and earth are disconnected. This is
a very handy arrangement where there are
children who tamper with your receiver.—

A. J. MarriN (Balham).

A Vibrationless Speaker Mounting
HE accompanying sketch shows a
vibrationless speaker mounting, which
will cure many cases of boom and micro-
phonic howl. The sketch is self-explanatory,
the strips of insulating material being either

=,
£
Do o

CLAMPS

WOODEN
BAFFLE.

INSULATING
MATERIAL .

An effective method of elimin-
aling vibration in a loud-
speaker mounting.

sponge rubber or thick felt. The fixing
clamps are also fitted on blocks of insulation
material.—G. MACKIE (Aberdeen).
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THAT DODGE OF YOURS!

Every Reader of * PRACTICAL AND
AMATEUR WIRELESS” must have
originated some little dodge which would
interest other readers. Why not pass it on
to us ? We pay £1-10.0 for the best wrinkle
submitted, and for every otheritem published
on this page we will pay half-a.guinea. Turn
that idea of yours to account by sending it
in to us addressed to the Editor, * PRAC-
TICAL AND AMATEUR WIRELESS,”
George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2, Put your name and
i address on every item. Please note that every

notioh sent in must be original. Mark
envelopes * Radio Wrinkles.” Do NOT i
enclose Queries with your Wrinkle. 4

4

Simple Switch Construction

MALL switches, made as shown in the
sketch, are extremely cheap, con-
sisting of a small piece of scrap tinplate,
two nuts and bolts, and a few brass paper
fasteners. The ends of the fasteners are
bent over in opposite directions after push-
ing through the ebonite, or other material.
The switch arm consists of three small
strips of tinplate fastened together at one
end by a 6BA bolt, which passes through
all three strips which are cut successively
PAPER

5 ot
Q- .

5
=

An easily-made stud

short, as shown. The bolt serves "as
a pivot, being passed through a hole in
the switch-board and
secured by a nut. If
desired, washers may
be used between the
strips to act as
spacers, but these are
not essential. The
freeend ofthe longest
striphas a smallbrass
cheese-headed  bolt
passedthroughitand
is fixed with a nut,
The head of-the bolt
should be rounded
with a file. Thestrips
for switch arm need
not be more than lin,
long, and the wholeis
extremely compact.
—M. D. ARrMITAGE
{Goole).

switch.
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Pilot Lamp for a Pick-up

Y radio set stands in a rather dark
| corner, and finding some difficulty
in setting the pick-up in the first groove of
the retord, I fixed a small fuse-holder and
bulb at the edge of the turntable which was
switched on and off by the brake lever, the
bulb being connected to one of the valves.
The accompanying sketch shows the ar-
rangement quite clearly.—W. J. BROOKER
(Abinger Common).

A simple arrange-,

ment for providing

a pilot-light for a
pick-up.

An Induction Coil from a Trans-

former

N old or burnt-out transformer may
easily be converted into a small
induction coil, which works very efficiently,
owing to the closed magnetic circuit
employed. It should be of the type in
which the primary and secondary windings
are side by side. The primary winding is
replaced by as much No. 22 or 24 S.W.G.
enamelled wire as possible. Owing to the
closed magnetic circuit, there are no * free
poles produced to operate a circuit breaker.
It will be found, however, that there is a
sufficiently strong field in the position in-
dicated on the diagram. The armature can
be taken from an old electric bell, and this
will fit underneath the coil, as indicated.

—R. H. BarkEer (Hull).

SECONDARY
OILS CONN

;u,‘i!|
SERIES.

i

A metkod of making an induction coil from an old transformer.



Many
types are available, and inexpensive trickle chargers
are available from the same makers.

One of the many Heayberd eliminators.

N addition to dry batteries, there are
three other standard methods of ob-
taining high-tension current: from

H.T. accumulators of the lead type, from
special accumulators which can be charged
from an L.T. accumulator, and from an
eliminator fed from the mains supply.

A Special H.T. Unit

The second type of accumulator
mentioned, and of which the foremost
example is the Milnes H.T. unit, is obtain-
able in two amp.-hour ratings, and is
provided with a self-contained switch by
means of which the separate sections can
be wired in paraliel for purposes of charging.
This can then be carried out by means of
an ordinary 6-volt accumulator. The
latter must, of ceurse, be charged, but it is
much easier to carry than a complete H.T.
assembly and costs very little. The
recommended mecthod is to keep the six-
volt accumulator attached to the unit
and to switch over to the *“‘ charge”
position when the set is out of use. Thisis
equivalent to trickle charging an L.T.
accumulator and cnsures that the battery
is always up to its work. The H.T. unit is
virtually everlasting, and is therefore both
convenient and economical in the long
run. The six-volt accumulator may also
be used to fced the valve filaments (by
tapping off different two-volt sections)
and should bo charged once a month, as
usual.

If a 2.volt accumulator is already
available it is necessary only to obtain
two similar cells which can be wired in’

scries with it.  Alternatively, Milnes Radio

can supply a complete 6-volt battery

ﬁ')).,/j

The Atlas Model T10f30 Eattery eliminator which operates fr‘om
200-250-volt A.C. mains of 40-120 cycles.

Al |
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Units, the

(tapped every 2 volts) which is ideal for
the purpose.

The Low-tension Supply

Turning now to the cost of low-tension
current, it will be seen that this, also, is
largely dependent upon the ampere-hour
capacity of the L.T. battery, since the
majority of charging stations now have a
fixed rate for all two-volt accumulators,
this ranging from 4d. to 8d. A three-
valve set taking .5 amp. (.2 amp. for the
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Running mum
s (C OSts

Concluded from Last Week, This Article Deals With Special H.T.
Low-tension Supply and Mains— and Eliminator-
Operated Receivers

ampere-hour ratings; one of these is for
slow discharge and the other for discharge a
the so-called 100-hour rate. In most cases
it is the latter which must be taken into
account, since the slow-discharge capacity
applies only when the current taken is less
than, say, .2 amp. In using this type of
accumulator it i8 a good plan to choose a
battery which will give just about 100
hours’ service at the current consumption
of the set. This means that the battery
will last for about one month on each

One of the popular,
economical, and almost
everlasting Milnes
H.T. units. These can
be obtained in various
types and can be
charged from a 6-volt
accumulator, the charg-
ing being carvied out
when the set is not
being used.

S.G. and pentode valves, and .1 amp. for | charge, and it tends to ensure that it will

the detector) can be operated for 100
hours, or four weeks at the average hours
per week taken above, from an accumulator
with a capacity of 50 ampere-hours, or for
half this length of time from an accumulator
rated at 25 ampere-hours. There is an
important point to be considered in this
respect, however, when using the type

. of accumulator which
is now so popular and
which is known as the
“ mass - plate ”  type,
because this has two

g —

AI

Operating from any A.
output of ¥ amp. at 2, 4 or 6 volls.

be charged once & month. It is always
wise to have the accumulator charged at
such intervals so as to keep it in its best
condition, and to ensure the longest
possible life—which should be several
years.
Charging Costs

In the case of a receiver which takes
more than .5 amp. it is better to buy an
accumulator of the normal-plate type and
of such a capacity that it will give about
four-weeks’ servico per charge. Thus, if
the receiver has four valves arranged as

An excellent trickle charger for heeping the L.T. battery in good condition.
C. supply between 200 and 250 volts, it gives an

This Ferranti Unit costs £2 15s. 0d.



Febru_alz 8thi 1936

two H.F. valves taking .15 amp. each, a
detector taking .1 amp. and a class B
valve taking .4 amp., an 80-ampere-hour
accumulator will be most suitable and
economical, since it will last for 100 hours.
The cost of a good accumulator of this
capacity is about £1, whilst the price of
one of half the capacity is about 1ls. 6d.
If we take the life of the battery as four
years the larger one costs 5s. per year and
the smaller one about 3s. per year. But
the cost of charging the first will be 6s. a
year (taking the average cost per charge
as 6d.) and of the second 12s. From this
it is evident that the larger accumulator
is more than justified, and the difference
in price is thus wiped out in less than two
years. )

Mains-receiver Running Costs
. In dealing with a mains set the running
costs are entirely different and invariably
much less. For example, a three-valve
mains receiver with an undistorted output
of 3 watts need not take more than 60 m/A
of H.T. at 250 volts, whilst the L.T.
consumption amounts to 4 amps. at
4 volts (1 amp. each for the heaters of
the receiving and rectifying valves). To
determine the consumption in standard
units it i8 necessary to consider the power
required in terms of watts, one watt being
equal to 1 volt at 1 amp., and the number
of watts being found by multiplying the
voltage by the current in amps. Thus,
the H.T. wattage of the set taken as an
example is 250 times 60/1,000, or 15 watts,
and the L.T. consumption is 4 times 4, or
16 watts. This means that the total
consumption is 31 watts, which is the
power taken from the rectifier. But as the
efficiency of a transformer and rectifier
combined i3 not generally greater than
about 80 per cent., the calculated wattage
must be increased by 1, so that it becomes
nearly 40 watts,

Now one unit of power is 1,000 watts per
hour, and therefore it will be consumed by
this set in 25 hours. The cost of electric

power varies in different localities from

id. to 9d. per unit, but“if we take the
high average of 6d. per unit we see that the
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| must be added 36 watts for “loss” in
the transformer, thus bringing the figure
to 180 watts. Again with power at 6d.
per unit, the ‘complete instrument could be
\| used for nearly six hours for 6d., so- that
the cost per week would be under 2s. 6d.
Even this figure is based on the assumption
that the gramophone portion is constantly
in use, whereas in practice it would probably
be used for a comparatively short time,
and the estimated cost of running could
be reduced to, at most, 1s. 6d. a week.

D.C. and Universal Receivers

l The consumption of a D.C. or universal
receiver is rather more difficult to compute
| than that of an A.C. set, since voltage-
dropping and regulating devices are in-
corporated which themselves * consume ’’
a certain amount of power. The simplest
method of determining the number of
watts they take is to insert an ammeter
or watt-meter in series with one of the
mains leads. If the current is known, the
wattage can be found by multiplying this
by the mains voltage. For example, if the
current passed is .2 amp. and the mains
voltage is 220, the wattage is .2 multiplied
by 220, or 44 watts.

It is interesting to record, in passing,
that Bulgin have recently introduccd a
very convenient device for recording the
consumption of any type of mains receiver,
A.C. or D.C. This consists of a watt-meter
fitted with a 5-amp. plug and a correspond-
ing socket. The meter is inserted into the
mains-supply point and the plug from the
set is inserted into the socket on it. When
the set is switched on the meter gives a
direct reading in watts.

Eliminators

Reference has previously been made to
the use of battery eliminators, so we may
now consider the question of running costs
when using one of .these. Actually, the
method of calculation is exactly the same
as that applied in the case of an A.C.
receiver ; the H.T. current is multiplied
by the voltage output of the rectifier,
allowance being made for the loss in the
mains transformer (in an A.C. instrument),
or by the mains voltage in the case of D.C.

An Ekco power unit. There are models from
£1 12s. 6d. upwards,cand in almost every lype for
. or .

total cost of running the receiver works
out at only 6d. a week.

A High-grade Radiogram

At the other end of the scale we might
consider an A.C. radiogram with automatic
record changer and an output of 5 watts or
s0. There would probably be five valves plus
rectifier, and the receiving valves would
take, say, 120 m/A at 500 volts in H.T.

Yo e -

MAKE A START ON
THE SHORT WAVES.
BUILD THE

“PREFECT”

PO ||| O D | ) G ) | D { | ) | ) | (W,

The L.T. consumption would be 4
volts 1 amp. for the first four valves,
4 volts 2 amps. for the. output valve, and
4 volts 2.5 amps. for the rcctifier. If the
average consumption of the record changer
is taken at 50 watts, the total consumption
is 50 watts, plus 34 watts L.T., plus 500
times 120/1,000, or 60 watts for H.T., we
get a grand total of 144 watts, to which

1) ) (N | - )

A Useful Combination Tool

HE following is a brief description of a

handy combination tool which I have

just made. The tool can be used as a

marking-gauge with either a steel point or

pencil, and it will also mark out eircles,

on baffle boards, or paper for cones or coil
speakers.

A wire reel or bobbin is sawn half
through lengthwise, the central hole being
cut out square to take a length of hard
stripwood #in. square. The square hole
must be accurately cut so that the sliding
bobbin is just gripped when the two halves
are nearly closed together. An adjustable
earth clip—the kind used for fixing round
water pipes—or a hosepipe clip is fitted
round the reel, as shown. If it is not wide
enough to fit nicely against the flanges it
can be secured with a short nail on each
side ; otherwise the clip will slip about
when sctting the slider. Alternatively, a
nail can be pressed into a hole bored
through one side of the reel.

Near onc end of the slider a hole is made
to take a nail for marking wood or ebonite,
though a steel point will be required for
satisfactory use on steel, or for fine work.
About }in. farther from the end, another
hole is made for a pencil, the two holes

being connected by a saw-cut. A iin.
screw is fitted between the holes, at the
side, and the nut can be sunk into the wood
to prevent its turning with the screw. A
small piece of brass, or a washer, can be sol-
dered into the slot in the screw head so
that it can be tightened without a screw-
driver. The slider can be marked off in
fractions of an inch and millimetres, and
the other end drilled to take the scriber.
A small cork closes the opening.

Another nail or steel point is fitted into
the underside of the reel for use when
marking circles, and its distance from the
edge can be allowed for when used with
the scale.

If a fairly large slider is made, say of
$in. square wood, a safety razor blade may
be fixed to the end with small brads and
washers when it is desired to cut out
paper cones. The sketch shows the com-

pleted tool.—J. Evaxs.

PENCIL SCALE

STEEL PEG

1F REQUIRED  This illustration shows all the

consiructional features of the
novel combination tool.

¥/
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READING A CIRCUIT

T is surprising how many constructors
there are, even among those who have
built two or three receivers, who are

still unable to follow intelligently a
theoretical circuit diagram. Apparently
the main reason for this is that these people
look at a rather complicated circuit, see a
mass of lines and symbols, and 1mmedlately
consider the whole matter hopeless. But if
they were first of all to examine carefully,
step by step, a simpler type of gircuit, and
to study the chief features in turn, they
would very soon find that the matter was
not really complicated or involved.

Advantages of a Theoretical Circuit
There are doubtless a few readers who
feel that it would be a waste of time to

o m

TUNING.

" HEC.
| CONDENSER
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Any Constructor Can Easily Follow i i
a "Theo” after a Little Practice if l
he First Understands the Fundamen- §
tals, which are Here Described |

By FRANK PRESTON
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There are many methods of learning, but
I think that the simplest is to start by
eximining the circuit for a single-valve
receiver, such as that represented by
Fig. 1, where different kinds of line are
used for different connections. You will
see, for example, that the filament circuit
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Fig. 1. —The circuit of a smgle valve set, in which the principal sub-circuits are indicated

by different kinds of line.

bother about learning to read a circuit
diagram, because the majority of -the
circuits described in this journal are
illustrated by pictorial circuits and wiring
plans. On the other hand, however, many
readers constantly write to say that the
pictorial diagrams are useless for them
because so much time is wasted in tracing
through them to find the most important
features.

The fact is that a theoretical circuit
shows at a glancc every detail of the
receiver or component referred to, and
enables anyone who understands this
form of representation to grasp the arrange-
ment in a few seconds. Besides, a pictorial
diagram tells the user nothing whatever
about the type of coils or transformers
used, since terminal connections only are
given and the windings might be arranged
in one of dozens of ways.
applies even to valveholders, for even if
the connections to them are clearly shown
it is not possible to tell what kind of valve
is intended to fit the holder, especially
gince most types are how available with
seven-pin bases,

Sub-division Simplifies

But sufficient has been said concerning
the utility and value of ¢ theo’s,” as they
are popularly called, and it is time that we
proceeded to learn more about them.

The same idea |

is represented by full lines, while broken
lines are used for the grid-circuit con-
nections, and dot-dash lines for the anode
circuit. This form of representation makes
it easier to understand that the complete
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DIAGRAM

circuit is built up from what we might call
sub-circuits, which is an important fact to
be noted.

The Filament Circuit

Let us look at the filament circuit first,
for this is the simplest, carrying only direct
current (D.C.). There is simply one wire
from the L.T.+ terminal to one filament
terminal of the valveholder, another to the
earth terminal, and a third to the second
filament terminal from L.T.—, this one
passing through the on-off switch; the
latter, of course, simply serves to break the
circuit and prevent the flow of current when
the set is out of use. Now we can examine
the grid circuit (broken linés), and we see
that it really extends from the grid
terminal of the valve, through the gmd
condenser, to the grid coil, and back again
to the filament circuit and earth. It will
also be noted that there is a certain over-

e -

AN ARTICLE

SPECIALLY WRITTEN
FOR BEGINNERS

See also Page 671
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lapping of the grid and filament circuits,
and this fact is brought out by showing
two . connections from the bottom of the
grid coil and earth, to the filament. In the
particular circuit shown, there is another
grid-filament circuit of lesser importance,
this comprising the grid-leak, which is
joined between the grid and the positive
filament lead.

In the particular circuit under considera-
tion, there is really a fourth circuit—the
aerial-to-earth circuit—which merely em-
braces a winding of the coil, this being
connected between the aerial and earth
terminals. Very often this circuit is
combined with the grid circuit by joining
the aerial to a tapping on the grid coil, or
even by connecting it through a pre-set
condenser to the upper end of the grid coil.

From Anode to Filament
The anode circuit (shown by dot-dash
(Continued on page 662)
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2—This is the theorelical circuit for a simple %.F. amplifier, and sub-circuits
are. indicated in the same manner as in

Fig. 1,
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A NEW ALL-WAVE RECEIVER

Interesting Details of a Newly-released H.M.V. Mains Receiver

HE design of receivers for operation
on the short-wave bands as well as
on the broadcast fbands is now

becoming more efficient, and there are now
a number of such receivers on the market.
The utility of such receivers now needs no
emphasis, and the inclusion of the short
waves provides a much wider field of enter-
tainment, as well as providing much
interesting experiment with regard to the
design of the aerial and earth system.
The new H.M.V. receiver, as may be seen
from the illustration below, bears very
little difference in appearance from a
normal broadcast receiver, and no addi-
tional tuning complications have been
incorporated for the short-wave bands.
The tuning dial is the most novel external
part of the receiver, and this is calibrated
for five scparate wavebands. Two pointers
travel over this dial, and the longer of these
is coloured black and indicates the actual

The Circuit

The circuit is of very interesting design
and incorporates a number of interesting
features. The aerial is fed into a tuning
unit consisting of four individually screened
circuits, each having its own trimming
condenser. One of these tuned circuits
from each tuning unit is selected by the
wave-band switch and connected across
the main tuning condenser. This system
of individual tuned circuits is adopted
throughout the H.F. circuits of the receiver,
the circuits not in use being suitably
switched or shorted to prevent the ‘dead
spots experienced with some short-wave
receivers.

The grid of the first H.F. valve is con-
nected to the first tuning unit and thence
transformer coupled to the mixer valve.
The resultant intermediate frequency .of
460 kc/s is fed through the primary of the
first LF, transformer.

This illustration of the new H.M.V. Model 480 receiver
shows the novel full-vision *dial which assists greatly in easy

logging on the skort as well as the broadcast wavelengths.

wavelength to which the receiver is tuned,
whilst the second hand (which is coloured
red) travels over an inner scale which is
marked in degrees, and this is used in
conjunction with a small knob which is
concentric with the main tuning control
in order to provide a vernicr setting.

The Controls

The remainder of the controls on the
panel consist of a waveband selector, a
volume control, and tone controls—of which
there are two. One of these provides for
the attenuation of the higher frequencies,
whilst the other controls the bass or lower
frequencies, and thus it is possible to
adjust the reproduction in order to remove
interference from atmospherics as well as
to obtain a musical balance to suit the
individual or the particular surroundings.
The range of control is adequate for all
normal purposes, and the reproduction
may be balanced over very wide limits.
The mains on/off switch is mounted on the
left-hand side of the cabinet in an incon-
spicuous manner and permlts the remaining
controls to be grouped in the most con-
venient manner.

The secondary of the transformer is
connected to the combined I.F. amplifier
and A.V.C. driver valve, which further
amplifies the signal and passes it through
the second LF. transformer to a double-
diode-triode valve, which rectifies the I.F.
signal, amplifies the rectified L.F., and
provides A.V.C. voltage. The L.F. portion
of the double-diode-triode is coupled to the
pentode output valve by the resistance
capacity method

The bass tone control consists of a varia-
tion in coupling capacity between the last
two valves.

The treble tone control comprises a
series of condensers connected across the
output transformer.

The total consumption of the receiver is
approximately 90 watts, and the maximum
undistorted output is 3 watts. The speaker
is, of course, of the energised moving-coil
type, and sockets are provided at the rear
for the connection of additional loud-
speakers. Provision is made for the use
of a gramophone pick-up, and the wave-
lengths covered on the four wavebands are
16.7 to 50, 46 to 141, 185 to 560 and 750 to
2,250 metres. . The price is 174 guineas.

IT PAYS TO BUY

THE BEST

l WIDE
VISION
PRECISION
DIAL.

Built particularly for
Short Wave tuning
purposes where
accuracy and smoothness of movement are

essential. Freo from backlash with 22:1
slow-motion ratio.
No. 973. Price 10/6d.

SHORT WAVE H.F. CHOKE.

Eddystone patent design with no metal or
shorted wire loop at ends to cause losses.
Greatest efficiency, small size and light
weight for mounting in wiring.

No. 1020, 5-180 metres. Price 2/-.

STRATTON & CO., LTD.,
Bromsgrove Street, BIRMINGHAM.
London Serviee Depot : Webb's Radlo Btorcs, 14, 8cho

Btreet, Oxford Street, W.1,

SHORT WAVE COMPONENTS
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ALL, OR ANY, OF- THE COMPONENTS
SUPPLIED EXACT TO SPECIFICATIDN.

] MONITOR 3 \

COMPLETE KIT (232 ) £2.2.6

Valves 32/6 extra. Batteries 20/6 extra.

B.T.S. Monitor Coll 1]
POLAR 0.0005 mF. Compns Condemer

J.B, Airplane Drive 8
POLAR 6.00015 mF. Differential Condenser . .
T.M.C. Fixed Coudensers o

DUBILIER Fixed Reﬂs(ﬂnce&

BULGIN HN H.F. Choke ..

BULGIN “ Senator " L.F. Transformer
BULGIN 8witches, 822, 836
BELLING-LEE, Sockets, Plugs Spndes
CLIX Valve Holders

PETO-SCOTT Metallised Chassis and 4 Brackels 4

PREFECT S.W.3

COMPLETE KIT (.53 a5ee") £2.13.0

Valves, 12/3 extra. Batteries, 20/6 extra.

B.T.8. SPC Coil with SPB Coil Base ..

J.B. Type 1040 0.00025 mP.. Tuning Coudenser
J.B. 2092 Dual Ratino 8.M. Drive

J.B. Type 2140 15 mm¥. Bandspread Oondenser
J.B. 0.0003 mF. * I)Uecou Re.zcuon Condenser
V.
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DUBILIER 1 Watt Fixed Resistances
WEARITE Type HF3 8.W. Choke .
MICROFUSE 60 mA. Fuse and Fuse Holder. .
BELLING-LEE Terminals, Plugs, Buttery nl
BULGIN No. 5 Battery Clips .. oo
BULGIN 838 Junior OnIOﬂ 8witch .
PETO-SCOTT Metaplex Chassis with 3 Brackets

SIMPLE H.F. UNIT
COMPLETE £1:17 110 Va1
Lightweight Headphones (Foreign), 6/9 per pair’

SCIENTIFIC SUPPLY STORES

(WIRELESS) LTD., 126, Newington Causeway,
LONDON, S.E.I. Phone : HOP 1800.

P ED e G0 DD G e et et et
o
=

2l
§
=
-
',';
e
£
g,
=
s
-3
e
-3
&
2

oBepsonoBOBROROW

I
1)
a
I
o
H
o
3
=
2
3
E-
2
8
=
I
g
!
OO NN CI®DN
e




663 ‘ .

READING A CIRCUIT DIAGRAM
(Continued from page 660)

lines) is an important one, and extends from
the anode or plate of the valve, through
the H.F. choke, 'phones and high-tension
battery, back to the filament. The high-
tension negative lead is generally joined
directly to the low-tension negative terminal,
but in Fig. 1 two lines are indicated to
show the duplication of the circuit at this
point. It may not be quite clear to some
rcaders why the anode circuit should be
shown as extending to the filament, but it
should be understood that the current
from the high-tension battery flows from
the filament of the valve to the anode,
through the choke and ’phones. and back
to the positive terminal of the H.T. battery.

There is another branch of the anode
circuit which extends from the anode to
the rcaction winding on the coil, through
this and the variable reaction condenser to
the filament and earth. This may be
considered as a separate circuit in one
respeet, because it carries high-frequency
currents only, whereas the other circuit
carries (theorctically) no H.F., but only
low- or audio-frequency current and the
dircct current from the filament to the
anode.

A Switching Point.

Nearly all of the sub-circuits described
could be further subdivided if desired, but
this is not generally necessary, and if we
considered this aspect now it might possibly
lead to a certain, amount of confusion.
There is, however, one point which should
be explained, for it is one which is often
misunderstood; the point is that the
breaking of the filament circuit by the
switch also effectively breaks the H.T.
circuit. This is because the filament
cannot “emit” H.T. current if it is not
heated. Thus, when the filament is
awitched off the high-tension supply is also
switched off ; this is true in the simple
circuit we have considered, but it does not
apply in certain other instances, one of
which will be dealt with later.

The L.F. Circuit

Let us now look at the circuit of a simple
type of transformer-coupled low-frequency
amplifier in which a pentode valve is used.
This is shown in Fig. 2, where different
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types of line are used to correspond with
those shown in Fig. 1. The primary wind-
ing of the low-frequency transformer
replaces the ’phones and is connected to
the two terminals shown in the anode
circuit of Fig. 1; the terminal marked A
is joined to the anode (through the H.F.
choke, as a matter of fact). and that
marked H.T. is joined to the positive
terminal of the H.T. battery, through a
fixed resistance, which is used for de-
coupling. The transformer terminal
marked G is connected to the grid of the
pentode, as might he expected, and that
marked G.B. is connected to a tapping on
the grid-bias battery. The anode of the
valve is connected, through the primary

Fig. 3.—The theorelical circuit of a typical
H.F. amplifying stage.

windings of the loud-speaker transformer,
to H.T.+, and the auxiliary grid—which
is situated between the main or control
grid and the screening grid—is also joined
to H.T.4+. The screening grid is generally
connected to the filament inside the valve,
although in some valves an external
connection must be made.

It will be appreciated that only one set
of batteries is used, and that the same
L.T. terminals feed both valves, the H.T.
battery supplying them both in like manner.

H.F. Amplification

The circuit of a high-frequency amplify-
ing valve is similar in principle to the two
other circuits with which we have dealt,
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and a typical arrangement is shown in
Fig. 3, where the same three kinds of line
are used. This circuit comprises an aerial-
earth circuit, a grid circuit consisting of a
coil and a condenser, a filament circuit,
an anode circuit, a filament circuit, and th
screening-grid circuit, the latter bein
shown in thin lines.

When the H.F. stage is fitted in front of
the detector stage, shown in Fig. 1, the
aerial and earth leads are transferred to_
the H.F. amplifier, and the lead from the
anode circuit of the H.F. pentode marked
‘““to A" replaces the aerial lead to the
detector-valve tuning coil. It is the
screening-grid circuit which must receive
most attention, because this is different
from the arrangements previously men-’
tioned. As will be scen, the H.T. supply
for the screening grid is obtained from the
junction of two fixed resistances which form
a potentiometer, and the appropriate
voltage is obtained by proper choice of the’
two resistance ‘ arms.”” But as these two
resistances in series are constantly in
parallel with the H.T. leads a means must'
be provided of preventing the leakage of
current through them when the set is
switched off ; unlike the valve, the resist-
ances pass current whether the valve
filament is heated or not.

A Three-point On-off Switch

The method of preventing this waste
of current is to use a three-point on-off
switch, as shown in Fig. 3, of which one
terminal is joined to H.T.—, another to
L.T.—, and the third to the earth line—
which is joined to the valve filaments.
This switch actually breaks both H.T. and
L.T. circuits, so that the fixed poten-
tiometer is isolated when the set is switched
off. Although the switch is shown in
circuit with the H.F. valve only, it would,’
in practice, replace that shown in Fig. 1
when the set combined all threc of the
stages to which reference has been made. >

It has not, of course, been possible to
refer to every kind of cireuit in use, but it
will be appreciated that every circuit;'
however complex, is based on various
combinations of those discussed. Conse-
quently, once the general principles out-
hined have been grasped there should be no
difficulty in gaining sufficient proficiency
to follow any arrangement.

BROADCASTS |
TO SCHOOLS

CCORDING to a recent B.B.C.
announcement, some three hundred
and eighty-onc thousand pamphlets

have been issued in conncction with the
1936 Spring Term Broadcasts to Schools.
Designed to aid the listening pupil in his
following of the respective broadecast
courses, the pamphlets with their notes,
abundant photographs, and other illus-
trations are in themselves a lesson and an
entertainment. While the pamphlets Lhave
always been attractively produced, the
present issue shows an even greater wealth
of detail and care in preparation than
hitherto.

ERRT PRy Y

Regional Geography

The Regional Geography pamphlet.
covering ten broadeasts on China and
Japan, affords a particularly good example
of p first-class aid to listening, since it
contains not only climatie, population,
agricultural, and relief maps of the districts,
but also a series of photographs of the
people, customs, cities, and landscapes dealt

with by the broadcasters. The geography

lessons of the listening children are thus

. R

Jack Edge, the comedian, seems to recognise the
voice of a fellow artist as he listens to his new

Pye Portable.

vitalised by these real impredsions of the
countries about which they are learning.

All the three History pamphlets are
illustratediby photographs and reproductions
of old prints and engravings, while in the
Tracing History Backwards pamphlet the
old is contrasted with the new to consider-
able effect. Miss Rhoda Power, who writes
a foreword to the British History pamphlet,’
defines the proper working of school broad-
casting probably as well as it has ever been
defined when she says: “ My part at the
microphone is to try to make the history
in these lessons come to life. Your part
at the loud-speaker is not only to listen,
but to try to see with your ears as clearly.
as you sec with your eyes when you go to
the pictures.”

German and French Lessons

Both the Junior German and Junior
French pamphlets have their texts inter-
spersed with photographs, poems, songs,
and humorous pictures, the whole being
designed to make these lessons as enter-
taining to young listeners as they are
instructive. Songs and poems are also
included in the German section of the
lBroadcasts for Secondary Schools pamph-
et.
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Make and Break! .
SN'T it funny how the wireless has made
some tunes and yet killed others? 1
have lost all interest in Rachmaninov’s
Prelude and Liszt’s Hungarian Rhapsody.
I heard a record of the Rhapsody made, if
Iremember rightly, by some Italian vocalists
whom I do not know. They recorded a vocal
arrangement and I am still wondering
whether it was meant to be fun or not.
If it was meant to be funny. it was very
funny, but if it was meant to be serious, it
was extremely funny.

What’s the Difference ?
ONESTLY I cannot tell the difference
between some of the skilled kérbstone
violinists and the £1,000-per-concert super-
highbrow violinist who, for hours and hours,
plays tuneless sounds which are merely

examples of instrumsntal and digital
acrobatics. It is all a matter of luck, I
suppose. To them that hath, more shall

I can sz no difference between the street
musician and the super highbrow.

be given unto them. Personally I believe
in the music and not in the individual.
Anyone can croon; thousands of people
can play the violin really well.

Drop in Licences
AS we approach the 8,000,000 total
licence figures the rate of increasc

is naturally showing a tendency to slow up.
The Post Office has just issued the figures
for December and these show a greater
decrease, if you will permit the paradox,
than was expeeted. During December
894,856 licences expired and 940,964 new
licences were issued. Thus, the increasc
for the month is only 46,108 as compared
with 119,565 in December, 1934, and
101,722 in December, 1933.

The approximate totals of current licences
in force on December 31st last were :

Paid Free for

Licences the Blind
Fngland and Wales 6,685,000 38,450
Scotland .. .. 610,000 4,700
Northern Ireland .. 77,000 650
7,372,000 43,800

The increase in licences during the whole
of 1935 amounted to 635,600; for 1934
the increase was 805,950, and for 1933
it was 729,973.

Television Viewing Rooms
T a recent B.B.C. Press Conference
Sir Noel Ashbridge and Mr. Gerald
Cock outlined the present state of progress

By Jhermion

in the projected television service. He
explained that work is being pushed forward
at the Alexandra Palace, but the site is
not yet ready for the installation of the
transmitting equipment by E.M.I. and
Baird. It is hopefully anticipated that
sufficient progress will have been made to
enable the first tests to be carried out in
March. Tests and experiments will occupy
at least two months, and Sir Noel said that,
barring snags, there may be a regular
television service starting in June: It is
proposed to have three one-hour trans-
" mission periods each day, namely, 3 to 4
p-m., 6.15 p.m., to 7.15 p.m., and 9.30 p.m.
to 10.30 p.m. Film and direct television
will be employed, but it is not intended
at the moment to transmit long films,
although it is possible that excerpts may
be made from current film releases. It is
proposed to give the public an opportunity
of seeing for themselves what television
will be like, and for this purpose viewing-
rooms will be established in various parts
of London; one will probably be in the
West End, and others may be located in
some of the Big Stores and the News
Theatres. The service range of the
Alexandra Palace transmitters will be
approximately twenty-five miles radius,
and no steps will be taken to establish
other stations for at least a year.

“ The Abyssinians have the war well

in hand ”
THIS remark was heard a short time ago
by a short-wave listener to Addis
Ababa. The American announcer was
making tests, and coneluded with a
message to his wife to say that he would
shortly be returning to New York as ¢ The
Abyssinians had the war well in hand.”
Mr. J. C. Hodson, of Ever Ready Radio,
Ltd., manufacturers of the all-wave set
used on this occasion, said that it was
quite possible to get programmes from
distant stations such as Addis Ababa as
clearly and loudly as British transmissions.

Added Realism
HE B.B.C. apparently .spends a great
deal of time, thought, and hard cash
in the improvement of the transmissions,
and anyone who has visited the studios
recently will have noticed the new micro-
phones which arc now in more or less
general use. But how many experimenters
or designers are engaged in a quest at the
same time to keep pace with the improve-
ment in the transmissions ? New tuning
systems and new arrangements of old
circuits does not justify the word * develop-
ment,” and I have only met one amateur
who spends practically every spare moment
in trying out some new type of coupling. Is
there any better arrangement than push-pull
—either of the ordinary transformer-coupled
type or of the paraphase or inverted-
phase type? I do not think there is a
single cominercial receiver on the market

in which any coupling is employed for
which greater claims are made than for
the above schemes. Yet surely we have
not reached finality in this direction.
Not many moons ago I heard that the
B.B.C. employed only resistance-capacity
couplings in the low-frequency monitoring
circuits, and yet on a recent visit I found
push-pull was being employed, and trans-
former coupling was in use. Does this
represent a development or a retrograde
step ? I cannot imagine the latter, yet
we are told that the iron losses are terrible
in an ordinary transformer. What about
battery coupling, which at one time was
stated to have great promise ? The circuit
developed by Major Prince, and generally
referred to as the trigger circuit, was also
acclaimed and was found to be capable of
great things at the time. Yet these couplings
have died. I would suggest that all
amateurs who also have an interest in
quality reproduction spend some time in
reading through the various patent specifica-
tions at the Patent Office, or otherwise
familiarise themselves with various coup-
lings, and carry out experiments with a
view to improving the L.F. circuits. There
is obviously room for improvement, and
who knows what might be discovered by
an at present unknown experimenter ?

.A Knowing Parrot

I LEARN from a daily paper that a parrot

at Kingston-on-Thames insists that the
wireless should be switched on for the
children’s hour, and when he hears “ Hello !
children,” replies, * Hello, dear,” but talks
and chamber music make him shout,
“ Don’t like it, shut up.”” This must indeed
be a knowing parrot, and I should very

How do your pets like the wireless ?

much like to meet it. After all, a journalist
is in large part a parrot, and must repeat in
many cases what he is taught. As one
parrot to another we might have a friendly
conversation. Perhaps he would be good
enough to read my notes and give me his
i}omments. How do your pets like the wire-
ess ?

Music from Bits of Glass and
Metal
ROM molten glass and little bits of
metal comes music to thrill a million
homes! How often when you sit listening
to the pure notes issuing from the speaker
of your radio set do you think of the
“ wonder > already so commonplace in our
twentieth century existence ? How often
do you think of those marvels of ingenuity,
those little picces of glass and metal which
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have made it possible for stars to shine
nightly in your drawing-room ? This fact
was brought home to me last week when
1 visited the five huge factories of A. C.
Cossor, Limited, at Highbury. In an
afternoon tour of these vast rooms I was
practically struck dumb with the wonderful
intricacies of the machinery with which
Cossor valves are made ; of the amazingly
slick movements of the workers, performing
miracles of dexterity every minute of the
day.

Some of the girls are able, with a deft
twist of the finger, to fix an infinitesimal
spring through a hole as big as a pin and
under a  filament” wire as thick as a
human hair. Dozens of other microscopic
operations are necessary before the valve
is ready to conjure music from the air—
dozens of little pieces have to be placed
the right number of * thousandths of an
inch ” apart before the valve can pass
all the stringent tests to which it is
subjected. The most amazing thing about
these girls of the nimble finger is that each
of the fiddly little adjustments must be
made with gloves on, for it is fatal to a
valve if the tiniest particle of grease or
moisture is left msxde 1 always thought
that radio was a man’s game, but half an
hour in Cossor’s valve works convinced
me that it is definitely the other way about.

One of the machines fascinated me very
much for the thing was almost human.
It had hands, mechanical hands which
lifted bits of glass about as naturally as I
could. For some obscure reason the robot
machine is called the “ footmaker,” and
it is used for manufacturing the glass foot
on which all the valve parts (‘ electrodes,”
murmurs the expert) are mounted. There
are many other interesting machines, one
of which, the *escalator,” subjects the
finished valve to characteristic stabilisa-
tion. This mammoth machine is called an
escalator because it is rather similar in
principle to a moving stairway, only instead
of carrying passengers, it has countless
valves plugged into each step. Another
thing that impressed me was the hydrogen
oven., This is a long cylinder with a
furnace inside through which all the metal
valve parts are passed. They emerge
purified from the other end, and are once
more whisked off for assembly.

Loud Buzzing Noise in House

TH'E following appeared in the Carpenter
and  Bulder : “Louvp BuzziNng

Norse v House.—I am troubled in my

He has a buzzing all over the house caused
by the reaction battery next door !

house by a strong buzzing noise which is
continuous all day and night. At times it
is so strong that it prevents me using my
battery wireless set and it affects our nerves
badly. It is not confined to any one place,
and I believe the source of trouble is from
a reaction battery in the house next door.
I have no electricity in my house. Can
anyone suggest the best method to counter-
act this nuisance ? —From Carpenter and
Builder, January 17th, 1936.
Well !
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Using Eliminatots

READER wrote to us the other day
complaining that he was not
getting sufficient volume from his three-
valve receiver, which, he mentioned, was
being supplied with H.T. from a 15-m/A

eliminator. The valves used were of the
indirectly-heated type, the last one being
a power type of well-known make.
Naturally, we informed the reader that his
eliminator was unsuitable for supplying
his mains valves, as the normal current
consumption of the output valve alone
was nearly twice the rated output of his
eliminator; the unit he was using was
designed for supplying battery-type valves
of the low-consumption type. Very few
battery eliminators are suitable for
supplying mains valves, and they are
likely to become damaged if used for this
purpose. If a mains power or pentode-
output valve is employed the mains unit
should have an output of 40 to 60 m/A.

Mains Units

N the other . hand, mains units
designed for supplying mains
valves should not be used in eonjunction
with battery-type valves, otherwise the
latter are liable to become damaged owing
to the application of excessive voltarre to
their anodes. The majority of mains
units, or power packs as they are some-
times called, designed for supplying mains
valves have an output of approximately
200 volts at 60 m/A. The H.T. consump-
tion of the average battery receiver is less
than 30 m/A., and the réquired anode
voltage less than 150 volts. If only 30
m/A. are taken from the unit the output
voltage is liable to rise to 250 volts, and,
therefore, valve damage is almost certain
.to occur.

Trickle Charging
IF an A.C. mains supply is available in
the home the accumulator can be
charged very cheaply. All that is neces-
sary is a rectifier and a suitable trans-
former ; the L.T. type of metal rectifier
is very suitable for this purpose. When
the supply is D.C., however, charging an
accumulator is an expensive procedure,
as some form of resistor has to be used to
drop the voltage to the required value.
In the A.C. charger the transformer drops
the voltage and very little loss is experi-
enced.
If it can be arranged to do the necessary

charging during the evening when the {

lights are on, however, one of the lamps
normally used for lighting purposes can
also be used as the resistor in the charger,
The positive main lead should be joined to
one of the lamp sockets, the other lamp
socket to the positive terminal of the
accumulafor, and the negative terminal of
the accumulator to the negative mains
lead. The lamp can then be mounted
where required and the leads made
sufficiently long to reach the accumulator.
A 100-watt, 200-volt lamp connected in
this manner to 200 volt mains will provide
a charging current of approximately .5
amp,

-t
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Mechanical Radio

KNOW an experimenter who has a son

at present in the early school age.
He gave him one of the well-known
mechanical constructional toys for a
Christmas present, and although only one
month has passed, I found on ealling
round the other day that the major portion
of this toy has now been included in the
radio outfit. The result was not only
interesting but very amusing, and the
following will give you an idea of the set
as it appeared to me. I was shown into
the drawing-room as usual, and nothing
appeared to differ from my previous visit.
Radio is my friend’s one pleasure in life,
and, after the usual family greetings, I said
casually, ‘‘ How’s the radio ?’’ At this
my friend turned to the receiver, and
instead of operating the usual tumbler
switch at the side of the cabinet in the
usual manner, I was surprised to see him
take out a key from his pocket. I naturally
immediately thought that he had been
forced to lock the set against the inter-
ference of his son, but was surprised the
next minute to see him turn to a small
cupboard in the opposite corner of the
room. He stopped and did something with
the key, and I heard a faint whirring start
in the cupboard. He then turned to me
and, with a smile, said, ‘ What station
would you like to hear ? - Thinking there
was some joke on, I replied airily, ¢ Stutt-
gart,” and he simply pointed to the set,
and I was surprised to see the dial light
suddénly burst into light, and a medley of
quiet sounds came from the speaker.
These gradually steadied down, and then
music burst forth. I waited, with some
impatience and, when the music ceased, was
surprised 1o hear the well-known voice of
the announcer at Stuttgart. Yet my friend
had not touched the set. He then said,
‘“What now ?”” and in an endeavour to
trace the stunt, said *‘ Poste Parisien,”’ and
apparently without doing anything the set
automatically tuned itself to this station,
very little noise being heard as the set
passed through the tuning range. At first
I was astounded, but when I was shown
““the works,” I must admit that his son
will one day slang his father for stealing
all his toys. In the cabinet was a most
amazing collection of wheels, motors, and
pulleys, all connected in a novel manner
to drive a motor in the radio cabinet.
The tuning condenser was simply being
driven from a distance, and an automatic

Liszt's Hungarian Rhapsody leaves me cold now
that I have heard it so often.

quenching deviee was thrown across the
speaker when the condenser started to
move. He had a number of studs con-
nected to an arrangement which acted in
the manner of a time-switch, and this
turned off the motor at the end of a pre-
determined perxod and he had arranged
for the reception of nearly a dozen stations
in this manner. But what a waste of
energy ! Still, I suppose this is an outlet
for the mechamcal bent, which hes dormant -
in most of us.



EASY TO BUILD—

SPECIALLY DESIGNED
FOR BEGINNERS

By F. J. CAMM

)

—AND GUARANTEED!

A REMARKABLE RECEIVER FOR 45.

AM addressing this article particularly to the be-
I ginner, and in that class I must necessarily include
those many thousands of new readers who make their
acquaintance with PracricaL AND AMATEUR WIRELESS
for the first time with this issue. It is customary for
editors to issue from time to time care-

of many of the schemes sponsored by this journal. These
schemes were introduced to make available to the reader
in easily consultable form all of the available knowledge
required by him for an intelligent understanding of this
absorbing hobby.

As a new reader it is important that-

fully prepared special issues of their
papers to appeal to particular interests,
and in this issue I have included special
features of interest to those who are taking
up radio for the first time. Ifyouarea
regular reader of this paper I have no need
to implore you to tell your friends about
it, nor do I need to offer you a packet of
toffee or some other trifle in order to
secure you<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>