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EDITORIAL

Interference.
The Electrical Industry Should
Help.
: ANY of the firms which
are © ““big = noises” in
wireless to-day also “hold
importanf . positions in
the electrical industry generally.
These electrical firms cannot divorce
wireless from their general interests
and regard it as an industry apart;
the prosperity of the two is linked
in such a way that it is of the
utmost importance for the electrical
industry to see - that the - public
1s  satisfied ~ with every type of
electrical apparatus and encouraged
to extend -the wuses of- electricity.

In a Leader last week we nrged
that immediate steps should be taken
to bring about the introduction of
some form of legislation to prevent
the sale of electrical apparatus in
a condition which was likely to cause
radiation and so interfere with broad-
cast reception.

Legislation is very desirable to this
end, but we cannot expect that the
matter can be put on a legal footing
at very short notice, so that it is
up to everyone concerned to do what-
ever is possible in the meantime to
bring about a reduction of interference
in whatever ways may be possible.

An Inexcusable Position.

The electrical industry is one of
the best controlled and organised in
this country, and the big electrical
firms arc unfortunately largely re-
sponsible for clectrical interference,
for the reason that they have been
selling, and are still marketing in
increasing quantities, electrical ap-
paratus of types which cause inter-
ference. Surely, in their own interests,
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this state of affairs should be remedied
at once. ‘It is, in our view, inexcusable,
not to-say incongruous, for an electrical
firm to be selling a customer in one
department a wireless set, which,
given -freedom from . interférence is
capable of a wonderful performance,
whilst in the next department the
same customer may biry another piece
of electrical apparatus which, if he
installs it in his house, can completely
mar the performance of the wireless
set. This state of affairs is still more
inexcusable when we realise that in
very many cases a few pence added to
the production cost of the offending
apparatus would effect a remedy.

End the Repreach.

Let the electrical-apparatus. manu-
facturers first put their owr wares
beyond reproach in this matter and
then we may expect that the inter-
ference troubles of their associated
industry, wireless, will receive sym-
pathétic help from the  Post Office,
and that legislation also will strengthen
the position.

If every responsible electrical manu-
facturer in this country would adopt
the slogan “ Apparatus which we
manufacture or install must not inter-
fere”” we should quickly progress a
long way towards the ultimate goal
of interference-free reception.

The Wireless Licence.

How Many Receivers?
FTER ten years of organised
broadcasting there should be no
excuse for misunderstandings as
to the interpretation of regula-

tions relating to the use of broadcast
receivers. To avoid any uncertainty
we would draw special attention to a
letter published, with our comment, on
page 505 ot this issue.
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HE primary requisites of a mode:n wireless receiver are
undoubtedly faithful reproduction, high selectivity, and
large output, together with a Jegrece of sensitivity ade-
quate for the reception of the worth-while stations even

under poor conditions. At tiie present time, these conflicting
requirements can only be satistactorily reconciled in the super-
heterodyne, and the large measure of popularity which is now
enjoyed by this type of 1eceiver is due entirely to this.

The principle of the superheterodyne 'was recently outlined in
the pages of this journal' and needs no description here ; nor is
it necessary to consider the reasons for the precise arrangement
for obtaining selectivity and quality, for
these also have been fully dealt with in
these pages®. The general outline of th
receiver, therefore, wil! follow the lines of
the Monodial A.C. Super”, and the differ-
ences will be those necessitated by operat-
ing the set from a direct current supply
source. |

Special D.C. Problems. :

The fundamental problems of purely
wireless reception arc the same whatever |
the nature of the power supply, and the !
specific problems confronting the designer
of a D.C. mains supetheterodyne are the
elimination of hum and the prevention of
H.¥. currents in the supply mains from
entering the receiver circuits. This latter
is a point of vital importance, for if stray
H.F. currents are allowed in the set they
may produce whistles throughout the tun-
ing range and thus render the receiver
practicallv useless. This, of course, is a |
point which may arise in an A.C. set
also, but its elimination is then usually !
much easier, and is often automatic
through the circuit isclation provided b
the mains transformer.

The complete circuit diagram is shown in Fig. 1, and it will
be seen that the tvpe V.D.S. variable-mu H.F. valve is pre-
ceded by a single tuned circuit loosely coupled to the aerial in
order to obtain maximum efficiency, and so give a minimum of
background hiss due to thermal agitation. A o.002 mfd. con-
denser C, is inserted in series with the aerial, and a 2 mfd.
condenser C, in the earth lead, in order to isolate these points
from the mains.

' The Wireless World, August 206th, 1932,

* The Wireless World, April 6th, 1932

3 The Wireless World, April 13th, 20th and 27th, 1932.

Wireless Woirld

BY SPECIAL REQUEST.

HE “Wireless World™”

Monodial Super, as
cribed  for A.C. mains, has
achieved an amazing popularity,
' not only for its outsianding
. performance as regards selecti-
vity, sensitivity and quality, but
also because the construction is so
straightforward that no practical
difficulties have arisen.
present article describes the con-
struction of a model for D.C. |
mains supply, yet having all the
features and performance of the
A.C.version. We are confident it |
will meel the needs of the many |
readers who have asked for it. |
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An Ultra-
Selective
Tone-
Corrected

Receiver.

By W. T. COCKING.

The input circuit is tuned by one section. C,, of the three-
gang condenser, a second similar section, C,. of which tunes the
secondary of the H.F. transformer coupling the H.F. and first
detector valves. A transformer coupling is adopted in prefer-
ence to tuned anode, since a high resistance in the following grid
circuit can be avoided, and in preference to tuned grid, since
fewer components are required. The first detector 1s a typé DS
screen-grid valve biased negatively to act as an anode bend
rectifier by the 6,000 ohins resistance R, in its cathode lead, the
shunt condenser C., of 0.1 mfd. providing a low impedance path
to H.F. currents.

The Oscillator and LF. Circuits.

A type DH triode is used for the
osciilator and has 1ts grid circuit tuned by
C., a scction of the gang condenser hav-
ing plates o shaped that on the medium
waveband correct ganging is maintained
without the unse of padding condensers
On the long waveband, a single padding
condenser C, is introduced. The reaction
coil is shunt fed from the anode circuit by
the condenser C, of 0.0005 mfd. and the
30,000 ohms resistance R;,. The neces-
sary coupling to the first detector is ob-
tained by means of a pick-up coil con-
nected in series with the first detector
cathode lead, and the oscillator bias is
provided by the voltage drop along the
! 1,000 ohms resistance R, shunted by the
o.1 mfd. condenser C,.

The first detector is coupled to the 1.F.
valve through a four-stage band-pass
filter which is designed to pass only a very
narrow band of frequencies, and to cut
sidebands considerably. It consists of
two ordinary type 1.F. transformers
coupled by the 0.0001 mfd. condenser C,,
and tuned to 110 kc. The coupling to the
to the second detector is by a single similar transformer more
tightly coupled to give a double-peaked resonance curve. This
tends slightly to counteract the sideband cutting of the first filter,
but there is still a very pronounced loss in the upper register,
which is compensated by the use of tone-correction in the L.F.
circuits. A maximum of useful selectivity is thus obtained while
retaining audible frequencies up to about 5,000 cycles in the
overall response.

The second detector is a triode, type DH, which serves as a
power grid detector on radio, and as an ampliier when
reproducing gramophone records. The radio-gram switch,
therefore, is fitted in its grid circuit, and is of the single pole

des-

The
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THE D.C. VERSION OF A FAMOUS SET.

GANGED CONDENSER
2nd DETECTOR VALVE DH ‘ TUNING COILS

1F. TRANSFORMERS

i S
IF. AMPLIFIER VALVE *,Lgkp ‘n‘ff OSCILLATOR
VDS W\ € VALVE DH
% :_M“M |
"wu Y |
;;‘:Tj"| il |
u PADDING
< CONDENSER

-

= 1st R VALY
LOCAL -DISTANCE SW(TCH st CETECTO E DS

_
__ HF VALVE VDS
HF CHOKES OUTPUT CHOKE

OUTPUT VALVES
DPT

SMOOTHING CONDENSERS

LF. TRANSFORMER —>

MAINS  FUSES

TWireless World

COPYRIGHT

10 H. CHOKES MAINS ON-OFf SWITCH

Hino

The principal components of the receiver unit and its accompanying amplifier are clearly indicated.
The mains resistances are housed below the power amplifier.
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change-over type, S,. The negative bias for gramophone work

is obtained througli the insertion of a 1,000 ohms resistance

R,,, shunted by a 1 mfd. condenser (C,,, in the cathode lead.
It will be realised that in a D.C. mains set all parts of the

receiver are in direct connection with the supply mains; it would

Wireless Werd

DECEMBER 2nd, 1932.

contributes to the avoidance of undesired responses on the long
waveband.  The low-frequency coupling is by means of a 3.5-1
ratio transtormer of a type having a high primary inductance,
even when carrymg the steady anode current of the valve.
Decoupling is provided by the 50,000 ohms resistance R,, (Fig. 2)
and the 2 mfd. condenser C,,.

Fig. 1—The receiver |

portion of the Mono-

dial D.C. Super. The

connections to the

power unit are made

by a five-way cable
and plug.
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The Output Stage.

In a D.C.-mains set one is practically restricted to
the use of pentodes for the output stage, since the
only indirectly heated triodes available give but a
small output. A single D.C.-mains pentode is rated
to give about 2 watts output with 200 volts anode and
screen potential; one cannot reckon on the supply

being as high as this, however, since grid bias has to

be defmitely unsafe, therefore, to connect a pick-up in the usual
manner directly between the grid of the detector and the chassis,
and a protective flter suust be inserted. This consists simply
of the resistance-capacity type, and 1 mfd. condensers, C,, and
C,,, are inserted in the two leads to the pick-up, and the
0.25 meg. resistance R | 1s fitted in order that the bias voltage
may reach the grid of the valve.

In conjunction with the 0.001 mfd. condenser C,,, a 0.5 H.
H.F. choke Ch, in the detector anode circuit prevents I.F.
currents from reaching the L.F. circuits, and in a large measure

be provided, and there is the voltage drop in the
smoothing equipment and the output choke or transformer to
be taken into account. The net result i1s that it is difficult to
obtain more than about 1 watt from a single pentode. As an
output of at least 2 watts must be considered essential in a
receiver of this nature, we must have recourse to two pentodes
in the output stage.

Now, there are two ways in which two pentodes may be con-
nected ; they may be used in paralle lor they can be employed
in a push-pull circuit. There 1s no doubt that the latter is
preferable with (riodes, but the case is rather different with

LIST OF PARTS.

After the parlicular make of component used in the original model,

2 Fixed condensers, 2 mfc., 500 volt N.C. test (C8, C1D). Dubilier. Type ‘‘ BB
3 Fixed condensers, 1 mifd., 500 volt D.C. test (C15, €16, CL8). Dubilier, Type *“ BB
(Ferranti, Formo, Peak, T.C.C., Telsen, Wego.)

5 Fixed corgenszrs ;l.l mfd., 500 volt D.C. test, non-inductive (C6,C4,C10, Dubilier, Type 9200

12).
(T.C.C., Telsen, Wego.)
1 Fixed condenser,0.001 mfd. (CN)

Dubilier, Type 620
1 Fixed condenser, 0.0001 mid. (C14). Dubilier, Type 620
1 Fixed condenser, 0.0005 mfd. (C7). Dubilier, Type 620

1 Fixed condenser, 0.002 mfd. (C1).

{Ferranti. Lnewe, T.C.C., Telsen, Wego.)
1 Fixed condenser, 0.0001 mfd. (Ci3}.
(LC.G

Dubilier. Type 620
Dubilier, Type 670
Watmel, Type No. 1
R.I. ¢ Varicap ”

Wilburn
Britisa -Radiophone

1 Potentiometer, 2,700 ohms, wire wound {R7).
(Colvern, Claude Lyons. Rothermel, Wearite.)
1 Semi-fixed condenser.0.0005 mfd./0.002 mfd. (C4).
(Forme, Goltone, Polar.)
1 5-Way insulated connector.
1 Variable condenser, 0.0005 mfd., 3-zang, scréened superhet type, with
trimmers on the right, and cover (€2, C3, C5).

1 Slow motion dial, for above. British Radiophone

2 Metallised resistances, 100 ohms, 1 watt (R1, 26). Dubilier
2 Metallised resistances, 1,100 ohins, | walt (R4, R12), Dubilier
1 Metallised resistance, 6,000 ohms, | watt (RR2). Dubilier
1 Metallised reststance, 30,000 chms, | watt (R3). Dubilier
2 Metallised resistances, 250,000 ohms, | watt (R10, R11). Dubilier
1 Metallised resistance, 4,000 ohms, 2 watts (R8). Dubilier
1 Metallised resistance. 5.000 ohms, 3 watts (R9). Dubilier

{Colvern strip type, Lirie, Claude Lyons.)
1 Strip resistance, 25 ohms (R3).
3 LF. transtormers, 110 kc.

{Varley.)

Claude Lyvons, Type FW25
Colvern *¢ Colverdynes ’
5 Valve holders. 5-pin. Clix Chassis-mounting type
(British Radlop‘\one Bulgin, Eddystone, W.B.)
1 Screened superhet H.F. choke (Ch!). Bulzin, H.F.10
i (Keystone, Weatite.)
H-way.
(Belling-Lee, Concord, Goltone, Lewcos.)
Varley ** Square Peak > BP.19
Belling-Lee. Type “B”»

Claude Lyons, B.A.T.729

1 Battery cable, Harbros

1 Set of canned coils.

4 Ebonite-shrouded terminals, Mick-up (2), acrial, earth.
(Burton, Clix, Jielex, Tgranic, Swain.}

1 Single-pcle Q.M.B. change-over switch (52).

suitable alternalive producis are given in some insfances.

1 Single-pole Q.M.B. on’off switch (St). Claude Lyons, B.A.T.728

(Bulgin, Keystone.)}

Metal screened sleeving, 3ft. Goltone
Concord, !larbros, Lewcos.)

1 Plymax taseboard, 12in. > 14in. % Jin. FPeto-Scoit
1 Panel,.oak-faced ply, 1-lin. x 9! Peto-Scott:

PIV\\ood 3in,, screws, 2 ozs. No. 2’ tinned copper wire, systoflex, etc., etc.

POWER PACK.

1 L.F. transiormer. Ferranti, A.F.5
1 Double-pole Q.M.B. on/off mains switch (53). Bulgin, §.88

{Claude !.yons.)
1 Twin fuseholder, complete with 1 amp. fuses (FF).
{13ulzin, Goltone, Microfuse.)
2 10-Heary chokes (Ch4, Chi).
(Ferr:m!i B2}
2 20-Henry chokes {Chfl, Ch7).
R.1. ** Hypercore."")
2 Fixed condensers. 4 mifdd., 500 volt D.C. test (C24, C25).
1 Fixed condenser. 2 mids., 500 volt D.C. test {C 20).
4 Fixed condensers, | mfd.. 500 volt D.C. test (C21, C22, C26, C27).
1 Fixed condenser, 0.5 mfd. , 500 volt D.C. test (C "%)

Belling-Lee, 1033
Sound Sales

Varley, DP10
Dublher,.Tvpe ‘“ BS ’?
Dubilier. Type ‘‘ BB *’

Dubilier, Type ‘‘ BB **
Dubllver, Type ‘BB

2 Metallised resistances, ‘301)00 ohms, 1 watt (RH Ri4), Dubilier
2 Metallised resistances, 5, 600 ohms, 1 watt (R17, R1 8). Dubilier
2 Metallised resistances, 250 ohms, | watt (R15, Ri6). Dubilier
2 Metallised resistances. 100 ohms, L watt (R14, R20). Dubilier

(Colvern strip type, Erie, Claude Lyons.)
4 Valve holders, 5-pin.

2 Plugs, 5-
{Eelex, Keystone.}
1 Ebonite-shrouded terminal, earth.
(Burton Clix, Eelex, !granic. Swain.)
1 Ashestos woven wire resistance net 200 ohms {R21).
1 Asbestos woven wire resistance net, 250 ohms (R21).
1 Asbestos woven wire resistance net, tapped, 195 ohms (R22).
2 doz. -porcelain washers, unglazed.
2 H.F. chokes (Ch2. Ch3). (Sce Text.)
1 Plymax baseboard, 9in. > 124in. x fin.
Plywood fin., screws, 2 ozs. No. 10 tinned COpp(‘r wire, systoflex, etc., ete.
Valves : Osram 2 VDS 1 bS, 2D, 2 D.I°T.
(‘Vlarcom )

Clix Chassis-mounting {ype
(British Radiophone, Bulgin, Eddystone, W.B.)
Bulgin, P3

Belling-Lee, Type “B»

Cressall, Type ‘ ERF ?
Cressall, Tvpe ‘* ERH
Cressall. Type ‘‘ SSR.36
Cressall, Type 9031

pin.

Peto-Scott

www americanradiohistorv.com
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pentodes, for the output is limited by the appearance of third-
harmonic distortion, which push-pull does nothing to reduce.
Moreover, the load impedance required by push-pull pentodes is

about 16,000 ohms, and this means that
the output transformer would need an
effective primary inductance of at least
80oH. Such a component would be both
expensive and ditficult to obtain.

\With parallel pentodes, however, the
same output is obtained and the load im-
pedance need be no more than 4,000
ohms, a value commonly employed
with triodes. The sole difficulty, in fact,
is that the total anode current is some
60 mA., which is too high to put through
the primary of an ordinary output trans-
tormer. It is necessary, therefore, that
the transformer be choke-condenser fed,
and this gives us still another advantage
in that it is possible to make use of the
principle of low-frequency resonance® in
the output circuit to give an increased
bass response.

Tone Correction.

1t is well known that a pentode in con-
junction with all normal loud speaker
types gives reproduction in. which the
upper irequencies are excessively strong
in comparison with the lower. This is
usually overcome by connecting a com-
pensator circuit across the loud speaker
in order to attenuate the high frequencies
to the requisite degree.

In this particular case, however, we
have already a severe attenuation of the
high frequencies by the sideband cutting
of the 1.F. circuits, and we propose to

increasing the amplification of the upper

of the upper frequencies, and to compensate for pentode shrill-
ness we need a tone corrector giving reduced amplification of
the high notes. 1In practice, therefore, all that we have to do
1s to omit all deliberate compensation, and let the normal

CH,
INPUT 20 H.
SOCKET
w23
A= =05 mfd
) SPEECH
BLACK BROWN COiL SPEAKER
/ SOCKET
50000 Q 9;
sPEAKER 1
FIELD
SPEAKER
CABLE
g
TN
Co4
TA mfds
{
. N
y

Fig. 2.—The power unit contains the paralleled output valves and an H.F.

correct for this by
register in the L.F.

circuits. Tt will thus be seen that o compensate the sideband
cutting we require a tone corrector giving increased amplification

4 The Wireless World, June 29th, 1932,

A mumber of the components of the receiver unit are housed underneath
the baseboard, where the principal wiring connections can be seen.

filter in the mains circuit

high-note accentuation of the pentode itself correct for the side-
band cutting, and the sideband cutting correct for pentode
shrillness. We thus obtain, in the simplest, most economical
and efficient manner possible, automatic tone correction.
The two pentodes, therefore, have their grids fed in parallel
from the secondary of the L.F. transformer (Fig. 2), and
isolating resistances R,. and R,,, of 5,000 ohms each, are
- inserted in the grid leads in order to avoid any tendency
towards parasitic oscillation.  For the same reason, a
100 ohms resistance, R,, and R,,, is inserted in each
anode circuit. The valves are independently biased®y
the 250 ohms resistances R,, and R,,, and independent
grid decoupling is provided by the resistance R,,, and the
two 1 mfd. condensers C,, and C,,. The 20H. choke,
Ch;, in the anode circuit and the 0.5 mfd. condenser C,,
feed the loud speaker, which must be provided with its
own transformer to give an effective load of about
4,000 ohmis,

Smoothing.

Turning now to the vollage supplies, the heaters of the
seven valves are all series connected, and particular note
should be made of the order in which they are wired.
A total of 112 volts at 0.25 ampere is required, leaving
88 volts to be dropped from the 200 volts point. This is
done by two series-connected resistance mats, R,,, having
a combined value of 350 ohms. The diat light is supplied
by connecting it in parallel with a 25 ohms resistance R,
in the heater circuit.

The mains enter the receiver and pass through two H.F.
chokes, Ch, and Ch,, the purpose of which is to prevent
H.F. currents in the mains from entering the receiver.
These are highly important, and constructional details
are given in Fig. 3; both chokes aie alike, and
one ounce of wire should suffice for both. The double-pole
on-off switch S, is connected after the chokes in order
to avoid bringing the mains leads across the set before

www americanradiohistorv.com
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the H.F. filtering. A fuse is then inserted in
each lead, and two 1 mfd. condensers, C,; and
C,,, are joined in series across the supply. These
are for the dual purpose of providing a shunt
capacity to H.F. currents and of giving a mid-
point earth connection, if this be required.

A 10H. choke of 170 ohms D.C. resistance is
next inserted in each mains lead at Ch, and
Ch,, and these are followed by the 4 mid.
condenser C,,. The H.T. supply to the output
valves is now tapped off, but the remainder of
the current passes through the 20H. choke Chy,
where, in conjunction with the 4 mfd. condeuser
C,,, it is still further smoothed for the early
stages. The heater current, it should be noted,
is tapped off immediately before the chokes Ch,
and Ch,, and in the positive lead to this pomnt
a tapped resistance mat R,, is included in order
to drop the mains voltage to the zoo volts
required at this point.

A supply of about 160 volts 1s available across
C,,, and this feeds the second detector through
the decoupling resistance R,, aud the oscillator
through the resistance R,. The anode supplies
for the H.IF., first detector, and I.F. valves are
taken directly from the common line with the
0.1 mfd. condenser C,, shunted to earth. The

Wireless Worlcl

“
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900500000000 90000 00800 e0eP0ss00000000

Fig. 3.—The constructional
details of the H.F. chokes
are apparent in the drawing;
each choke consists 85 turns
of No. 24 D.C.C. wire.

DECEMBER :2nd, 1932.

the 4,000 ohms, 2 watts, resistance R, the 2,500
ohms volume control R;, and the 100 ohms resist-
ance R,. Asthe H.T. current consumption is an
unimportant item in a D.C. set, these resistance
values are lower than is usual in A.C. designs,
and better voltage regulation is a consequence.

The screen-grids are by-passed to earth by the
0.1 mfd. condenser C,,, and another condenser,
C,, of the same capacity, shunts the cathodes of
the two. variable-mu valves to earth. These
cathodes are taken to the slider of the volume-
control potentiometer, which thus provides simul-
taneous control of the amplification both preced-
ing and following the first detector, and gives
sufficient range of control for all normal purposes.
Where reception is required of a very powerful
local station, it is sometimes found that distortion
may occur at very low volume settings, due to
overloading of the H.F. valve. To guard against
this, therefore, a ‘‘ Local-distance ’’ switch S, is
included, and this reduces the aerial input by
shunting a 100 ohms resistance R, between aerial
and earth.

Une of the requirements of D.C. sets for the
avoidance of hum is that the second detector
heater be effectively at earth potential. It is
inconvenient so to arrange the wiring that this is
directly achieved, and so the 2 mfd. condenser

screen grids of these valves are fed from a common tapping C,, is connected between the heater and the chassis, and it is

on the potentiometer connected across the

potentiometer comprises the 5,000 ohms, 3 watts, resistance R,,

supply; this effective in overcoming the difficulty. In next week’s issue con-
PPl , g y
structional notes and hints on operation will be given.

DISTANT RECEPTION NOTES.

ONE of the most annoying cflecls 0  jpesmsmmmmms: o

the long-distance enthusiast who owns

a highly selective receiving set is that

known as sideband splash or ‘‘spit-
ting through.”” It is liable to occur when-
ever powerful transmitters are operaling on
adjacent channels with the present g-kilo-
cycle sepatation. It is generally observed
when the ficld strength of one of these
stations is considerably greater than that of
the other and an attempt is made to receive
the weaker transmission.

Avoiding Sideband Splash.

In the elimination of ordinary forms of
jamming. or interference, the set may
be able to separate the two well enough, but
at frequent intervals sharp ‘' zip-zip-zip ’’
sounds come through. If the field strength
of the weaker station is greatly inferior to
that of the stronger, these sounds may be
sufficient to spoil one’s enjoyment of the
programme completely. The more optimis-

the fact that the recciving set is in no way
responsible for this unpleasant effect. In
their recent Report (No. 12) on highly selec-
tive receiving sets the Radio Research Board
showed that high selectivity could do nothing
to prevent it. The only way of avoiding
these unpleasant sounds when indulging 4in
foreign listening is to make a rule of specialis-
ing upon the stronger of any adjacent pair
of stations.

Toulouse Testing 4

Sideband  splash, which would seem
to be caused by the beating of the outer
sidebands of one station with the carrier
wave of the other, is a phenomenon which

has only recently come prominently before power

us; it is one that will have to receive full

R B

HEAR HIM AFTER MIDNIGHT. W])Z,
New York, working on 395 metres and a
of 30 kW., is one of the most
popular medium-wave American stations.

www.americanradiohistorv.com

attention from future Radio Conferences.

Toulouse Midi is not yet using the new
6o-kilowatt transmitter for regular pro-
gramme broadcasts, but any reader who de-
sires to know what the reception of Toulouse
will shortly be like will probably find the
new transmitter in action if he tunes to
385 metres shortly after midnight. The
night before these notes were written I came
across Toulouse during a search for Ameri-
can stations. It was then radiating a test
programme, whilst the giant Leipzig on the
next channel was sending out a steady note.
Toulouse’s field strength was enormous, the
quality was good, and there was no audible
heterodyne whistle.  The station, by the
way, is asking for reports from listeners in
other countries.

The Best Stations.

A station rarely heard well in this country,
since it has two sharers of its wavelength, is
the italian Bolzano on 368.1 metres. . A few
cvenings ago I found Bolzano enjoying the
wavelength undisturbed, and obtained re-
% markably good reception. The best of the
European stations at the moment are Turin,

‘ Heilsberg, Hilversum, Goteborg, Breslau, the
tl.} Poste Parisien, Milan, Brussels No. 2, Brno,
’11 Strasbourg, Toulouse, Leipzig, Sottens,

Katowice, Stockholm, Rome, Beromiinster,
Langenberg, Prague, Florence, Brussels No.
1, Vienna, and Budapest.

The reception of stations from both North
and South America is so good now that a
considerable number may be logged between
midnight and two o’clock in the morning at
any time when atmospherics are not trouble-

sssssseasd gome. In addition to U.S.A. stations, several

situated in the Argentine are coming through
well, and early on one recent morning I had
good reception from Mexico City.

D. EXER.
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HINTS and TIPS,

AFEW years ago, H.T. hattery elimina-
tors for operation on A.C. mains
were olten supplied with untapped power
transfornmer primaries; in other words,
their mput voltage rating was definitely
fixed by the makers. The mains-voltage

e supply of  many
Eliminator readers possessinyg
Input such appliances will
Voltage. doubtless have been

} increased since the
time that the eliminator was obtained,
but this does not mean of necessity
that it will be useless. By inserting

) . ;f’}’ EA
Fig. 2.—Adding . B
an external resist- &
ance for reducing
the mains voltage
applied to an
eliminator which
does not include
provision for
adjustment.

a voltage-absorbing resistance of suitable
value in the mains lead the instrument
may be adapted to work on the higher

voltage. The resistance needed may be
roughly estimated.

As a first step, the various output watt-
ages of the secondary windings (if there
arc more than one) should be added
together. In the simpler type of eliminator
with a valve rectifier, these will comprise
the rectifiecr heating circuit (4 volts,
I amp. equal to 4 watts), and the H.T.
secondary. For the purpose of estimating
the H.T. output, it will be enough to take
the D.C. rating of the instrument, and to
multiply volts by amperes—or rather, by
fractions of an ampere. S

About 25 per cent. or so of the sum of
these wattages may be added to represent
losses in the transformer.

The calculation of current flowing
through the primary winding, and after-
wards the estimating of the required volt-
age-absorbing resistance may be carried
out as described last week in the
‘“Readers’ Problems’’ section under the

AIDS TO
BETTER RECEPTION.

heading of ‘‘Absorbing Surplus A.C.
Voltage.”’

In many cases an ohmic value of some
400 ohms or less wiil be about right, and
so the resistance element of a wire-wound
potentiometer, such as the Igranic 4o0-
ohm component for baseboard mounting.
will be found suitable. It may be
mounted externally, as shown in the
accompanying illustration, but to prevent
risk of shock it should be protected by a
cover after the initial adjustment.

When a trickle charger is included in
the eliminator it may be necessary to
provide for the insertion of a value of
resistance differing from that which is
appropriate when the eliminator is merely
supplying H.T. current to the set.

Y adding the ‘‘ Flexible Band-pass
Unit,”” described in The Wireless
World for October 14th, the selectivity of
an existing receiver of the simpler kind
may be improved to a more than appre-

ciable extent. But this unit will do
nothing to increase

Extra the range of the re-
Selectivity ceiver; rather = the
reverse. It will tend

and Range. :
to reduce its true sen-

sitivity, although, thanks to the greater
freedom from-interference, the number of
stations receivable should be increased to
an appreciable extent.

It is not impossible to combine the
features of the unit in question, or, In-
deed, of auy other constructed on similat
lines, with an H.F. amplifying stage, and

so arranged that the unit may be placed
in or out of circuit by operation of a
double-pole change-over switch, which at
the same time connecls the aerial to the
appropriate terminal.

Provided that the aerial coupling in the
receiver is so arranged that a compara-
tively small proportion of the aerial capa-
city is transferred to the first tuned
circuit, it is unlikely that “‘ganging " will
be disturbed by connection of the band-
pass amplifier unit. It might, however,
be desirable to replace the fixed coupling
condenser C by a semi-variable com-
ponent of about 6.0003 mfd.

lT is seldom that the power-supply equip-
ment of an existing A.C. receiver will
provide sufficient surplus wattage for
energising the field of a moving-coil loud
speaker, unless this question has been
specially considered in the design. Con-

sequently, those who

Speaker wish to fit an ener-
Field gised instrument to
Current. such sets are left with

two alternatives: the
necessary field current may be derived
rom the mains through a separate rectifier
and smoothing circuit, or a .rectifier of
higher power, together with a suitable
mains transformer, may be substituted for
that already fitted in the receiver.
It will therefore be seen that the neces-
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Fig. 1.-—The ‘“Flexible Band-pass Unit,’’ elaborated by the addition of an H.F. stage.

Current

for the valve may be taken from sockets mounted on the set.

a reader who has successfully done this
has heen good enough to send us particu-
lars of his method of conversion, which is
illustrated diagrammatically in Fig. 1.
Connections to the receiver have been

wWwWw. americanradiochistorv.com

sary additions are in both cases consider-
able, and so the majority of amateurs will
prefer the simpler alternative of obtaining
a permanent-magnet loud speaker, which,
of course, needs no energising current,
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Unbiased

“Rectifier Inc.”

SEE that once again the

mighty question of whether
a four-valve receiver, plus a
rectifying valve, ought to be
described as a four-valve or a
five-valve instrument is agitat-
ing the minds of manufacturers
and others. There are un-
doubtedly five valves in such
a set, but, to my mind, to call
it a five-valve receiver is, as
John Henry used to say, all
wrong. Some manufacturers
of sets employing a thermionic
rectifying valve now put the
cryptic phrase ‘‘ Rectifier inc.”” in their
““literature.””

This goes a long way to clear up matters,
but, unfortunately, those manufacturers
who employ metal rectifiers in their sets
are moaning because, so they argue, a set
calling itself a ‘“five-valve set (rectifier
inc.)” is far more likely to attract a buyer
than an instrument employing an equal
number of ‘‘working’’ valves, which is
debarred from calling itself a five-valve
set, because, to quote their own words,
‘“it employs a metal instead of a ther-
mionic rectifier.””  Ye gods and little
fishes! 1If the thermionic people can get
away with this stunt, can’t they do the
same, for surely a metal rectifier is just
as much a valve as a thermionic rectifier?

Radio in the Restaurant.

RADIO enthusiasts are apt to indulge
their hobby in strange places, but
none more so I think than in an all-night
restaurant where 1 chanced to be a few
nights ago. I had, unfortunately, just
missed my last train home, and was about
to repair to an hotel when I found that
I had only eighteenpence in my pocket.
My predicament was rather awkward as
I obviously had msutlicient for an hotel,
and to arrive at Rowton House in a taxi
would, I felt, be rather incongrucus and
might lead o my being regarded with
some suspicion. I had resigned myself
to perambulating the streets until the first
train in the morning, when I suddenly
remembered that for a few pence I could
purchase a magazine and spend the night
in the comfort and warmth of an all-night
café for the price of a cup of coffee.

I lost no time in converting my thoughts
into deeds, and was soon ensconced in a
comfortable corner. I had been reading
for upwards of an hour, heedless of the
clamour around me, when my attention
was attracted by the doings of a few
youths at a neighbouring table. On each
of their heads a pair of headphones was
firmly clamped, and on their table was an
all-mains short-wave set which they had
plugged into a handy lamp-holder.
Speedily edging myself into their circle,
I borrowed a spare pair of ’phones, of

We made a merry party.

Wireless Worldl

which there were upwards of half a dozen.
It was now about 3 a.m., and American
stations simply rolled in as the tuning
dials were twirled under the obviously
practised hands of one of the members
of the party who appeared to be in charge.
By and by other night-birds in the
restaurant joined us, and we made quite
a merry party.

Curiously enough, a couple of tables
away I noticed a well-known announcer
busily engaged in wolfing bacon and eggs ;
he had congenial company with him, and
so made no attempt to join us. I must
confess that 1 was quite sorry when 6 a.m.
arrived, and I left to catch my train.
It strikes me that the proprietors of these
all-night  establishments. .are losing a
golden opportunity of increasing the
popularity of their cafés. by not imme-
diately 1nstalling a shert-wave receiver
under the control of a competent operator
to help their patrons while away the
weary hours between the last and first
trains.

Winning Faces.

S a matter of interest I have during the

past few months been keeping a record
of the number of times which the photo-
graphs of wvarious individuals have
appeared in periodicals of the wireless
Press, and I see from my tabulated data
that one person figured no fewer than
sixteen timmes in one issue of a certain
periodical. Another set designer runs
him a close second, however, and, in fact,
these {wo are racing neck-and-neck, al-
though the ‘“field ”’ is not very far
behind. I am anxious to see who will win
the championship for the whole of the
year, and suggest thai the Editor of The
Wireless World, as the only disinterested
party, should award a cup.

A “Certain’ Official.

SEE that a Post Office official has
been on his hind legs again to a
Sunday newspaper concerning the subject
of wireless pirates. According to him,
one of the sources of information is the
‘“thousands of anonymous letters giving

www . americanradiohistorv com
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details of defaulting listeners. . . .”" Surely
the proper place for anonymous letters is
in the wastepaper basket, where all
sensible people consign them.  This
method of obtaining information, too, is
open -to grave abuses, as any person
having a private grudge against another
individual who has not yet joined the
ranks of listeners can vent his spite by
giving false information to the Post
Office.

What particularly arouses my wrath,
however, is the official’s further state-
ment: ‘““When it is definitely known that
a house is making use of a wireless set
and the inspector who calls is informed

that no such set is in

use, the inspector,
B y under the Wireless
Telegrams (sic) Act,

has power to obtain
a search warrant. But,
of course, such a warrant is not ob-
tained unless the inspector is certain.”
If it is ‘‘definitely known,”” and the
inspector is ‘‘certain,”” what on earth
does he want to search for. Why not issue
a summons straightaway?

Taffy’s Pick-up.

VER since the days of the War, Welsh-

men have commanded my highest
admiration, and this feeling on my part
has been greatly intensified by the latest
feat on the part of one of the sons of the
Principality.  The gentleman in question
had had the misfortune to forget that a
licence s a necessary preliminary to the
installation of a wireless receiver, and as
a consequence found himself before the
local bench of magistrates. The ap-
paratus, explained the defendant, did not

When the inspector is ‘ certain.”’

work satisfactorily, but did this daunt
him? Not a bit of it; he had simply
taken the whole outfit and, with the
technical ingenuity worthy of his great
race, had converted it into a gramo-
phone pick-up. But greater marvels were
yet to come, for when the inspector called,
this gramophone pick-up—for, remember,
it was nothing more now-—was actually.
receiving a programme! And the reward
of ingenuity and labour? Ten shilings.
Shameful!
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HE publication of the admirable

tuning chart in The Wireless

World of October 4th has stimu-

lated a great deal of interest in
the calibration of receiving sets. There
are, though, still many people who are
frightened by the very mention of the word
““calibration,”” since they think that it
refers to a long, complicated, and laborious
process.  Actually, the preparation of a
detailed tuning chart is both a simple and
interesting business, and if one sets about
it in the proper way most, if not all, of
the work can be done in a single evening.
In this article I am going to describe a
method by which a selective super-
heterodvne receiving set was accurately
calibrated recently in a matter of just over
two hours. The same principles are ap-
plicable with equally good results to almost
any receiving set.

One of the first difficulties that crops
up when calibrating a set is to discover
the exact reading of any station that is
tuned in.  The ear is not wholly to be
depended upon, particularly in the case of
strongly received stations. Even with
highly selective sets these are frequently
to be heard ;with large volume over the
best part of a whole division of the con-
denser scale, and it becomes a matter of
impossibility to decide by listening to the
signal whether the precise setting is, say,

351, 358, or 35%.

Visual Tuning.

Any reader who cares to make the ex-
periment will find that if he tunes in his
local station, or one of the big Continental
transmitters, such as the Poste Parisien,
Leipzig, Langenberg, or Prague, half a
dozen times, without looking at the dial
until he is satisfied that resonance has been
reached, he will obtain a variety of read-
ings differing from one another by a con-
siderable fraction of a scale division. The
true reading might be taken as the average
of those obtained, but the process is in
any case a slow one, and there is no
guarantee that the average reading is
accurate.

Happily, there is a way out of the diffi-
culty of which anyone may avail himself
who owns a milliammeter. The illustration
explains how the milliammeter is con-
nected into the plate circuit of the detector
valve of a ‘‘straight’’ set or the second
detector of a superheterodyne by means of
a Bulgin split-anode adaptor plug. It is.

3

Wireless World

By
K. W. HALLOWS, M.A.

advisable to use screened leads to the
meter. The condenser C will be needed
only in those cases where it is found that
the introductior of the measuring instru-
ment gives rise to instability. Its purpose
15 to provide a shunt path for oscillating
current.

If a detector is of the anode-bend type
the plate current rises {o its maximum
when resonance is reached ; a gridleak-and-
condenser detector, on the other hand,
shows a minimum reading of plate current
at exact resonance. In either case the
milliammeter provides a definite indica-
tion, and eliminates guesswork.

The instrument should, ideally, have a
maximum reading only a [ittle in excess
of the greatest amount of plate current
passed by the detector valve: a range of
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The use of a ““split-anode "’ adaptor to bring
a milliammeter into operation for calibration

purposes. The condenser C will, in most
cases, not be required.

from o - 2 milliamperes is thus most suit-
able for most anode-bend and leaky-grid
detectors, and one of from 0-10 milli-
amperes for power grid detectors. But
even if the only milllammeter available is
one with a range of 020 or o - 25 milli-
amperes, it will be found to be of the
greatest assistance.

When a milliammeter is used in the way
suggested, the exact condenser scale read-
ing for any station is instantly obtainable.
The tuning knob is simply turned slowly
backwards and forwards until the maxi-
mum deflection of the needle occurs, and
very accurate records of settings become
possible.
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_ How To Tune In.

Short Cuts to Calibration.

Now for a quick means of picking up
and identifying stations. In the course of
the evening to which reference was made
in the first paragraph of this article, forty-
seven were tuned in and definitely identi-
fied in little more than an hour and a
half. Here is the way in which similar
results may be obtained with any set,
though the actual numkber of stations must,
of course, depend upon the sensiliveness
of the apparatus as well as to some extent
upon local and general conditions.

Making a Start.

The first thing to do when handling
an unknown receiving set is to find the
local station, or both of them, if the local
transmitter iz a high-power twin. There
is o difficulty about doing this. One has
merely to start with the dial, or dials,
at zero and to work fairly rapidly upwards
for the local to be-found in a matter of
moments owing to its great field strength.
In up-to-date superheterodynes, such as
those designs published in The Wireless
World, there is only one tuning dial and
only one setting at which the local station
is received at maximum strength. There
are, though, superheterodynes containing
one tuning control for the high-frequency
circuits and a separate control for the osc:l-
lator. In such cases it is essential to find
out, as soon as the local station has been
tuned in, whether it is the first or the
second channel that is being received. For
calibration purposes one channel or the
other must be used throughout, and it is
generally most convenient to employ the
first—that is, the one with the lowest read-
ing on the oscillator dial.

The local station comes in strongly with
the two condensers in certain positions :
upon which channel are we hearing it?
First obtain she maximum deflection of the
millilammeter by moving the high-fre-
quency tummg control and adjusting the
oscillator condenser. Then move the
oscillator dial fairly rapidly downwards
over about twenty divisions. If the local
station is heard again at equal strength
at a lower reading of the oscillator dial,
then the original setting was that of the
second chammel, and the lower reading
should be used for calibration purposes.
On the other hand, if the local station
comes in again at a higher reading of the
oscillator dial, that is the second channel,
and the first reading is the one required.

We will suppose that the local station
is Brookmans Park, as was the case when
the calibration under description was
made. If the local station is-a twin, both
transmissions should be found and
recorded in the way outlined. Their
scale readings are then plotted upon the
chart against their wavelengths. Each
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How to Tune In.—
station in succession is then
jumping-off point.

Whether calibration is being done in
wavelengths or in frequencies; whether
the condensers are straight-line wave-
length, straight-line frequency, or log-
midline, the settings for the North
National, a station fairly easy to receive
in most places, will lie approximately
half-way between those of the London
Regional and London National.

Having plotted the North National’s set-
ting upon the chart, the work can now go
forward fairly rapidly. Reference to the
list shows that there are two strongly re-
ceived stations on wavelengths just below
—Hilversum and the Scottish National.
The simplest method is to tune downwards
(speaking in wavelengths) until a station
is found which is transmitting the same
programme as the North National. This
must be the Scottish National, and a
powerful station found between the two
must be Hilversum.

We retirn to the setting of the North
National, and then move upwards to a
point roughly half-way between this and
the settings of the London Regional. Here
we are certain to encounter, after a small

ON THE SPOT.

Visits to Foreign Broadcast Stations.

INI.—RADIO ROMA (68 ke
50 kW.).

TATION IRO, Radio Roma, is only one
of Rome's broadcasting stations. The

used as a

441 m.

Eternal City countains two important short-
wave stations, those of the Vatican and the
Italian Government, but to the ordinary lis-
tener Rome means Radio Roma.

When I visited the new studio building of
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The new broadcasting building in Rome. It
includes eight studios, one of which is used
exclusively for television.

Wireless World

movement of the control knob, a trans-
mission of considerable strength, for we
are bound to be in the group consisting
of Gothenburg, Breslau, the Poste Parisien
and Milan. Which of these stlations are
we hearing? Each member of the group
can be tuned in fairly rapidly, and one
of them is sure to make an announcement
before long which renders identification
certain if the items in progress cannot be
traced from the published programmes, as
in most cases they can. During announce-
ments Breslau can be ‘“ nailed down’’ by
the occurrence of the words ‘‘ Breslau und
Gleiwitz’ ; Milan by the words *‘ Milano,
Torino, Genova, and Firenze,”” and so on.
As soon as one of these stations has been
identified, its neighbours on either side
can be put down with certainty.

Filling in the Gaps.

There remains now the small gap be-
tween this group of stations and the
London Regional. Stepping stones heard
are Brussels No. 2 and Strasbourg.
Having received these, there is no diffi-
culty (provided, of course, that the set is
capable of the feat) in finding Brno, which
lies just between them.

DECEMBER 2nd, 1932.

The rest of the calibration proceeds in
the same way. Between the lLondon
National and the Scottish National, Turn
and Heilsberg are the key stations, whilst
below the London National Budapest No.
2, Fécamp, and Niimberg are waiting to
help.

Above the London Regional the Mid-
land Regional and North Regional are
easily found, and once this has been done
Leipzig, Stockholm, Rome, Beromunster,
and Langenberg follow quickly. The cali-
bration of the top end of the medium
waveband is soon completed by means of
Prague, Brussels No. 1, and Budapest, for
with their help intermediate stations such
as Florence, Vienna, and Munich are
readily found.

The last process is to fill up as many
gaps as possible by finding the weaker
stations, and this is always done by search-
ing for them between two known readings.
When, for instance, those for the Midland
Regional and Stockholm are known, Kato-
wice, Dublin, and Belgrade can be picked
up withont much trouble, whilst if a sta
tion is heard between the Midland Regional
and Katowice, this must be Sottens, since
there is no other possible station in the
intervening space.

What fascinated me at Santa Palomba was
an oscillograph jpermanently coupled to the
last transmitter stage, enabling one to see
the modulation applied and observe any
distortion.

Santa Palomba is situated at a consider-
able height, with a clear view for miles
around, which may explain why Radio
Roma has such an excellent range.

The announcers include Signorina Corsini,
whose accents are always associated with
~ Radio Roma,”” and Gastone Ciuffo, a
former London bank clerk.

WANDERING WAVE.
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An-autumn view of St. Peter’s at Rome.

the EIAR, the Ente Italiano per le Audi-
zioni Radiofoniche, the decorations were not
quite -complete. The building, which is
some way from the centre of the city, has
seven studios and a ridiculously small ¢on-
trol room. In the basement there ig-a special
television studio. The studio decorations,
which follow the new Italian style, compel
admiration, and I consider that.they can
stand comparison with the new B.B.C.
studios in London.

The actual IRO trinsmitter is situated
some twenty iles to the south of Rome at
Santa Palommba. It was here, strangely
enough, that I saw a modern American trans-
mitter, built by R.C.A., for the first time.

WWW.americanradiohistorv.com

A glimpse of one of the ‘‘Radio Roma”
aerial masts at Santa Palomba, 20 miles
from the city.
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NEWS ot the WEEK.

What About It, B.B.C.?

ACCORDING to Egyptian radio journals,
the best heard European stations out
there are Budapest, Bucharest and Warsaw.

. Radio—conscious.

OURNEMOUTH maintains its leadership

as thie most ‘‘radio-minded ”’ town in

Britain. Out of 22,459 homes on the regis-
ter, 21,039 have wireless sets.

Surprises Run Riot.

ADIO-TOULOUSE, racking its brains for

new ‘‘surprises,”” asked for suggestions.

A listener at once wrote suggesting that it

would be a splendid surprise if the station

transmitted a programme ‘‘totally different
from that announced.”’

Permanent ** Mike >’ Enclosure.

AT the Hohenwarte sports ground, Vienna,

a permaunent home has been found
for the running commentator’s microphone.
It takes the form of a telephone box with
a double glass screen raised sonie {eet above
the level of the watching crowds.

New Loud Speaker Rule.

“LOUD speakers and gramophones must

only be installed in residences and must
not give out more sound than a piano,” is
the decree issued by the Mayor of Mont
lucon, France.

Listeners are now asking whether the
Mayor has any preferences in pianos; in
other words, whether their receivers may
make as much noise as a concert grand or
not exceed that of a cottage ‘‘upright.”

German Reorganisation.

ERMANY'’S reorganisation of hroadcast-
ing appears to be complete with the
publication of new rules and regulations
according to which the broadcasting com-
panies become public utility and limited
liability companies as from January ist
next. The new rules seem to savour of red
tape ; for instance, every programme will
have to be submitted to the State Radio
Comiissioner and also to the Federal Radio
Commissioner before being broadcast.
Programme Advisory Boards are to be
set up all over the couniry, Bavaria alone
remaining outside the system.

Jewellery Barred by
Ultra Shorts ?

ECENTLY an engineer working on the
2-kW. 7-metre television transmitter on
top of the Empire State building in New
York began to feel his finger getting un-
bearably hot. Investigation showed that
the ring he was wearing was picking up
enough energy to generate eddy currents.
This occurrence suggests that the use of
the ultra shorts may mean that engineers
and others will hdave to divest themselves
of all jewellery before approaching ultra
short wave trausmitters. Perhaps even all
small metal objects will have to be put on
one side, and, if so, what will happen to the
fellow with metal fillings in his teeth? It
will, as our New York correspondent re-
marks, be a tough break for our familiar
{riend of the golden smile.

Current Events in

Brief Review.

Only a JOAK ?

APANESE dictionaries may soon be in de-
mand if there is truth in the report that
the German Rundfunk organisation is con-
sidering the relaying of programmes from
Japan.  Short-wave links would be em-
ployed.

Lille l.eads.

ILLE will be the first town in France to
possess a ‘‘ Broadcasting House.”” The
municipality has just voted the sum of
£8,600 for the purchase of a private mansion
in the Boulevard de la Liberté to be con-

RINGING THE CHANGES.—The Rev. Isa

Rees-Jones, vicar of Yardley Wood, Bir-

mingham, has constructed this 50-watt am-

plifier in his study for the reproduction of

chimes on three loud speakers mounted in
the church tower, 500 yards away.

verted into a sumptuous radio house for the
offices and studios of ‘‘La Radiophonie du
Nord.”’

Enlightened Lisbon.

HE Lisbon Municipal Council has passed
a resolution that electric signs within the
city area will only be licensed 1f provided
with suitable filters to prevent interfercnce
with radio reception.
We hear that the Portuguese Radio Club
is endeavouring to get the order extended
to cover all forms of man-made static.

A special booklet giving techinical

details of the 1932/1933 scason’s

wireless receivers and .radio-gramo-

phones will be included as a supple-
ment.

www americanradiohistorv. com

Italy’s Low Licence Figures.

ALTHOUGH Italy’s broadcasting prestige

in Europe stands deservedly high, the
country possesses only 239,000 licensed lis-
teners. Milan leads the cities with 31,157
licences; Turin being second with 30,647.
Rome can boast only 19,362.

A Wireless Paradise.

AVA appears to be the transmitters’

treasure island, for it contains no fewer
than twelve amateur  stations, of which
seven are endowed with more than 4o kilo-
watts power. All transmissions and, in-
deed, all reception on the island, is carried
out on short waves, Java being described
as ‘““one of the most favourable spots in
the world for radio reception.

Secret Publicity.

UBLICITY broadcasting stations are
growing increasingly common on the
Continent, but in Holland there are a num-
ber of stations which, while seeking pub-
licity for their clients, aim at secrecy them-
selves.  Illicit stations are reported to
be making themselves heard in various
populous regions. One station 1s sufficientl¢
brazen 1o sead out a nightly ‘“good luck "
message 10 the police who are trying to trace
it.  Another makes the announcement
‘“Hier de clandestine zender Gouda.”’

The Prince’s Example.

I\/IOTOR car wireless promises to become

increasingly popular following the royal
example set by the Prince of Wales, whose
latest car is equipped with a built-in radio
set designed for reception while the car is
in motion. By means of the ‘‘ transitone’’
system of volume control weak signals are
automatically boosted up and strong ones
toned down to compensate for varying
reception conditions when passing in and
out of screened areas.

On taking delivery of the car His Royal
Highness ordered a second speaker for the
driver’s compar{ment, so that his chauffeur
can enjoy concerts while waiting.

Broadcasting Interference.

I\/IR. R. A. WATSON WATT and Mr.
O. F. Brown, in their fifth broadcast
talk in ‘‘The Ordinary Listener and His
Set '’ series, to be broadcaston the National
wavelength at 7.5 p.m. to-morrow (Satur-
day), will give listeners advice on electrical
interference and how to identify.it. Actual
‘““man-made static,”” as recorded by granio-
phone, will be broadcast to help listeners
to diagnose their own interference troubles
before seeking official assistance.

A Droadcast of this nature is long over-
due. Actually demonstrating on the ether
the sounds which a listener is likely to hear
if his set is being interfered with is likely
to be far more effective than any spoken
explanation.

Towards the Six Millionth.

Y the end af October more than 10,000
persons had followed the example of the
now famous Mr. Fox, the holder of the five-
millionth wireless licence. 'On October
31st the total was 5,010,234, compared with
4,866,000 at the end of September. At the
end of October, 1931, the figure was
4,100,000.
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Loud Speaker Curves
Interpretation.

and their

Assessing the Relative
Importance of Reson-
ance Peaks and Troughs.

plication of considerable im-

portance. That is, that a loud speaker
will generally radiate low notes in all direc-
tions, but the higher notes tend to be
voncentrated more and more In a beam
forwards.

To get full information about a speaker,
therefore, several curves should be taken
at various angles off the axis. In an ideal
speaker the change in characteristics
should not be very great, but with some of

HEN taking characteristic
curves with actual sound
measurement there is a com-

rd

Fig. 4.—When estimating the average for-
ward output from a loud speaker, curves are
taken with the microphone in the three
positions indicated. The areas of the sound
belts represented are (from left to right) ap-
proximately in the ratio: 2§ : 1 :1/7%

the sharp-angle moving-coil cones there is
actually a very considerable concentration
of high notes, and consequently a curve
taken with the mike on the axis may show
a serious excess of top when the actual
forward radiation of the speaker may really
contain an excess of bass. For most pur-
poses three curves—one on the axis, one
at 30 deg. and one 60 deg. off the axis, will
give all the information required. To
calculate the mean forward radiation from
these three curves the axial curve is
divided by 71, the 60 deg. curve multiplied
by 2%, and all three added together.

E7 ¥

Ideal Microphone Position.

It may well be said that, since most
listeiing is done on the axis, the axial
curve is the one which matters most, but
it should be remembered that few people
listen under the same conditions as those

By P. G. A H.

VOIGT, B.Sc,

AMLLEE.

(Concluded from page 476 of the previous issue.)

N the first part of this article

the author discussed the choice of
appropriate frequency and response
scales for the presentation of char-
acteristics.  The concluding instal-
o ment deals with the information which
may be gleaned from response curves
wm estimating quality of reproduction.

which occur during calibration. They will
almost invariably hear a mixture of direct
axial radiation and reflected radiations
which are primarily non-axial. In fact, I
rather think that the ideal way of calibrat-
ing a speaker is to measure it in the place
for which it is intended, and with the
microphone in the position where the
listener’s head would be.

In the case of ordinary microphones a
similar effect takes place. For sounds
reaching the micro-

the average, largely neutralise the effect
of this peak, especially as, on the decibel
scale, they both look equal in size. This
is, however, not by any means the case.
Assume that we are dealing with two equal
pure tones occurring simultaneously—one
at 512 (on the peak) and one at 384 (in
the trough). Then the 512-cycle note will
be reproduced at three times its proper
strength, while the 384 note is reproduced
at one-third its proper strength. The total
strength for the two notes is three and one-
third instead of the correct amount, which
obviously cannot be more than two.

Stationary Waves.

While on the question of peaks and
troughs we must consider another pecu-
liarity of listening. This is that practically
all listening is done in places which have
marked reflections. This means that a
sound wave coming from any source is
liable to be reflected, and as the reflected

phone  diaphragm =
squarely the mike L 10
has a certain curve, o n ]
but for sounds, = / N -y -
such as rellected go 7 7 ] 12
sounds, etc., com- 8 -8 7 S AN z
ing from the sides 18— \\ 3
and back, the curve 24 ot
will  be different.
This is obviously
undesirable, even 3
if, on the average, 8
the curve is about 6
right.  The  best 2.4
thing is to produce 29
a microphone the o)
curves of which are {18
the same indepen- é’
dent of the direction  J|=
from  which the Yra {
sound comes, and 512 ]
this ideal i1s now d 3o \
being approached. o8 JTN_T\ - \

It will now be o8 / \ \
interesting to dis- = / \ \
cuss the curves o D Y = \
shown in Fig. 3, b 1 ok
and to deduce from v 64 128 250 500 1,000 2,000 4,000 8,000
their  appearance EREQUENCN:
\.Vha.t faults  the Fig. 5.—Response curves of an imaginary loud speaker. The relative
Imagmary loud importance of the peaks and troughs is discussed in the text.

speaker has. The

principal fault with this speaker is a serious
resonance at 500 cycles. It may be argued
that the trough near 500 cycles will, on
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wave 1s often of practically the same
strength as the incident wave, a marked
‘“ stationary ’’ wave is set up. This means
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Loud Speaker Curves and Their Interpretation.—
that there are places where the reflected
wave neutralises more Qr less completely
the incident wave, and others where it
helps it. Normally, therefore, the ear
listens in a space the characteristic of which
for sustained notes is all peaks and
troughs. To prove this it is only neces-
sary to listen to the B.B.C. tuning note
with one ear stopped up while moving the
head about in all directions. It will be

Wireless World

in peaks and troughs all over the scale,
but a peak is almost certain to be noticed
because the resonance which causes it,
quite apart from accentuating that par-
ticular note, will give a characteristic tone
to transients. It is easy to judge the prob-
able performance of a pick-up, for in-
stance, by listening to tite {one of the sur-
face noise as reproduced through it, and
to tell before the music starts whether it
will be high or low pitched.

501

round is free over a certain distance, and
then pulls up tight. This will introduce an
overtone not present in the original, and
may show as a considerable response in-
stead of practically none at ull. 1 even
have doubts whether two speakers, having
practically identical curves, will sound
alike—at any rate, on transients—if their
construction is such that one is aperiodic,
so that it radiates sound instantly on re-
ceiving the corresponding currents, while

noticed at once that the strength of the Now for the relative effects of the the other is resonant and has to get its
TR e R 1
N ¥
LY \ )
~ \\ \\
- \\\ \\ \\

AMPLIFIER

HETERODYNE
OSCILLATOR

RECORDING

VOLTMETER

AMPLIFIER

CQUPLING BETWEEN HETERODYNE AND DRUM

Fig. 6.

note varies from one spot to the next, there
being a maximum and minimum about
every seven inches. With a different sus-
tained note the stationary waves are com-
pletely altered, and in a spot on which
one note was weak the other may be loud.

Tone Colouration.

Naturally, if the ear is always kstening
in places the natural acoustics of which
are all peaks and troughs, a few small
peaks and troughs in the loud speaker
will not be noticed. This is quite true as
regards the troughs, but does not apply to
the peaks to anything like the same ex-
tent. When a loud speaker has a peak
it 1s generally due to resonance of some
kind; that is to say, some part has a
natural period and therefore responds
more violently to a certain note and exag-
gerates it. This form of exaggeration is
quite different in its results from that due
to stationary sound waves, because when
a loud speaker contains a resonant part
practically all the transients, clicks, etc.,
will have a tendency to set that particular
part resonating at its natural note, They
will therefore sound differently because of
such resonance. This is often called a
‘“colouration”’ of the tone. Transients,
in any case, are not periodic, and there-
fore do not set up stationary waves. An-
other difference between peaks due to
stationaries and to resonance is that peaks
due 1o resonance occur in definite fixed
parts of the scale depending on the loud
speaker, but peaks and troughs due to
stalionary waves occur over the whole
scale, and are different for every different
note and every different part of the room,
so that what the right ear hears is actu-
ally different from that which the left ear
hears.

To sum up, we may say that a trough is
likely to escape notice because the ear is
normally listening in a space which puts

various parts of the scale. The region
1,000-2,500 cycles determines the amount
of top. and a speaker which is good up to
2,500 will sound as if it had plenty of
top but it will lack definition and clarity,
unless the region above this is also repro-
duced. A speaker which goes up to 3,500
and then tails away to about one-tenth
response (20 decibels less) at 6,500 cycles
will give good results. Naturally, a
speaker which goes up higher still without
dropping will be more natural ; that is to
say, to the listener it will seem even more
as if the original sound were coming
through the loud speaker.

At the low end of the scale, if the effi-
ciency begins to tail away at about 200,
results will be quite fair, but the under-
tones, such as the accompanying double
bass, will not be noticed very much. The
addition of an octave, so that it starts
tailing away at about 100 cycles, will
bring in most of these sounds, but the re-
production will still be deficient in such
sounds as the fundamentals of drum notes,
and the lowest notes of the organ will not
be quite up to strength. The addition of
another octave down to about 50 cycles
will put this right, but will often reveal a
serious 50 cycles hum on mains-operated
amplifiers.

Harmonic Distortion.

Before concluding this article on char-
acteristic curves, I must sound a note of
warning. The characteristic curve tells
much about a speaker, but it does not tell
everything. For example, a speaker may
buzz badly, due to a loose joint in the
diaphragm ; such buzz will, as a rule, not
affect the curve sufficiently to be noticed.
Further, there may be considerable hys-
teresis distortion, causing overtones in a
moving-iron unit. = This, likewise, will not
show. The same applies to very low notes
on a moving-coil unit, in which the sur-
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Schematic diagram of a typical layout for measuring loud speaker response curves.

vibrating surfaces going praperly beforc
the sound is thrown off.

An Outstanding Receiver.

PRELIMINARY ‘test on the Climax

A.C. mains three-valve receiver re-
cently submitted for test has proved so
outstanding that, although a full report
will appear in a later issue, it is thought that
readers will like to have some early’ infor-
mation.

The circuit consists of a screen-grid H.F,
stage preceded by a band-pass filter, and
coupled by a further tuned circuit to the
detector. A pentode output valve is fitted,
and an energised type of moving-coil loud
speaker, while valve rectification is used for
the H.T. supply. The volume control
takes the form of a series aerial condenser,
and this perhaps represents the sole point
of adverse criticism, for its range of control
is bhardly sufficient for a powerful local
station.

The sensitivity is high, and a number ol
foreign programmes are available with the
mains aerial, while literally dozens are ob-
tainable with an outdoor aerial. The selec-
tivity is higher than that of any other three-
valve set we have yet tested, and is com-
parable with that of many four-circuit
receivers. At a short distance from Brook-
mans Park it proved possible to receive the:
Scottish Regional without interference, andl
with careful handling some hall a dozen
distant stations were obtainable between the
two locals.

Mains hum is completely absent, cven
when using the mains aerial and without an
earth, and the quality of reproduction is
definitely above the average. The base is
clean and free from boominess, and the high
musical frequencies are well represented in
the output; there is no trace of shrillness,
however, and speech is particularly good.

The mechanical construction is sound an
clean, and the mains equipment is designed
on very generous lines. Altogether, the
receiver sets a very high standard, and at
its price of 16 guineas represents excellent
value.
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HIS receiver has been designed
(quoting the makers’ own words)
‘““lo obtain, at full room
strength, cvery station on the
medium and long wavebands which, at
the point of reception, is sufficiently
strong, compared with the prevailing
noise level, to be of entertainment value.”’

Some idea of the range may be gathered
from the fact that on the first day of test
fifteen foreign stations were received at
good programmme strength on medium
waves al 10 o’clock in the morning. After
dark practically any station in The Wire-
less World list could be chosen at random
and tuned-in. The enthusiast would prob-
ably succeed in logging seventy or eighty
stations during the course of an evening,
while those in search of entertainment
value would find twenty or thirty pro-
grammes comparable in strength and
quality with their local station.

The selectivity,” tqo, is of a very high
order, On a good outdoor aerial, at a
distance of only five miles from London
Regional, when listening to the Stuttgart
(Miihlacker) programme at full strength,
the only evidence of the existence of the
local station was an occasional side-band
“splash””  during deeply modulated
passages. It would be difficult to find
a more searching test of selectivity, for
the field strength of the unwanted station
under these conditions is approximately
100 times thal of the wanted station, and
the frequency separation is only 171 ke.

Automatic Volume Control.

The only factor which is likely to limit
the value of a station from the programme
point of view is background noise. The
set itself, even when giving its maximum
amplification, is remarkably quiet having
regard to the number of valves employed,
while the mains hum is lower than the
majority of A.C. sels so far tested, regard-
less of {ype. Heterodyning WBetween
stations which are off their proper wave-
length is somctimes rather noticeable,

Wireless Warld
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A8.

SUPERHETERODYNE RECEIVER.

A Selective Long-range Set of Advanced Design.

bul a tone-control switch at the back of
tlie sel mitigates this trouble at the ex-
pense of curtailed high-note response.
IF'rom the foregoing it 1s evident that
the Murphy A8 can hold its own, from
the point of view of sheer performance,
with most receivers in its class. In the
smooth and effortless manner in which
it achieves this performance, however, it
can fairly claim to be unique. The wise
adoption of automatic volume control has
entirely removed the fierceness which
might otherwise be associated with a set
providing such high overall amplification.
Having adjusted the general level to a
volume suited to the room, the tuning
scale can be explored without any fear of
disruptive noises through coming unex-
pectedly upon a high-powered station.
Fading is automatically compensated, and
the list of useful stations from the pro-
gramme point of view is thereby con-
siderably extended. Unmodulated carriers
which in an ordinary set belray their
presence by a faint breathing noise pro-
duced the opposite effect in the AS.
Between stations a faint hiss indicates that

I
FEATURES. !

General.—Eight-valve superhelerodyne
receiver for operation on oulside gerial
from A.C. mains. Aufomatic volume con-
trol. Moving-coil loud speaker. Provision
for gramophone pick-up.

Circuit.~Signal-frequencv H.F., band-
pass coupled to first detector (oscillator
coupled in cathode lead). Two I.F. stages.
Double diode second delector with auto-
matic bias control to all preceding slages.
Screen-grid first L.F. slage, with post-
detector manual volume conlrol, resistance- |
capacity coupled to power pentode output
valve. Full-wave valve rectifier.

Controls.—(1) Single-knob {uning with
illuminated and calibrated drum scale.
(2 Auxiliary manual volume control. (3)
Wave-range, gramophone and on-off switci.
(4) Tone control switch.

Price.—£24.

{  Makers.—Murphy Radio Ltd.,

! Garden Cily, Herls.

)

Welwyn

the set is operating with full amplification ;
on passing through a carrier the back-
ground subsides completely and reappears
again on the other side. Another interest-
inig effect is to be observed when tuning
through long-wave stations which appear
to occupy an exceptionally wide band with
absolutely uniform strength and quality.
Some idea of the range of the control
may be gained from the fact that the out-
door aerial can be detached, leaving a few
feet of the lead-in attached to the aerial,
without altering the volume in the least.
The only change, if the station happens
to be a distant one, 1s a rise in the back-
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ground noise ; but for this one might ques-
tion the necessity of an.outdoor aerial.
In the space at our disposal we can
draw attention only to a few of the many
interesting features of the circuits. Un-
questionably, the most intriguing is the
employment of a full-wave diode detector,
which, in addition to giving freedom from
distortion, is also to a large extent re-
sponsible for the success of the automatic
volume control. The control bias voltages
are developed across a potential divider
connected between the centre tap of the
tuned input circuit and earth. The signal-
frequency amplifier, the first detector, and
the first I.F. amplifier receive a greater
degree of control than the I.F. stage im-
mediately preceding the detector. The
arguments underlying the design of the
circuit are very ably presented in a booklet
obtainable on application to the makers.

Cabinet Design.

The cabinet follows modern conventions
in decoration, but is sound in design from
the furctional point of view. Standing in
front of the cabinet, the controls fall
naturally to the hands—the tuning to the
right and the manual volume control to
the left—while the calibrated drum dial
is viewed downwards through a glass
window let into the top of the cabinet.
The wave-range switch carries contacts
controlling pilot iamps which illuminate
the appropriate wavelength scale or the
panel showing that the set is switched
for gramophone reproduction. (A jack
is provided at the back of the set for the
connection of a pick-up.)

The loud speaker is on the same level
as the controls and is at just the right
height for a listener seated in an armchair.
It is capable of delivering an ample
reserve of power for the average room,
but showed signs of developing a bass
resonance at full power in the particular
example tested. At moderate room
strength, however, the balance was en-
tirely satisfactory and the general effect
well up to the slandard demanded in a
modern mains receiver.

The feature which leaves the most out-
standing impression after more than a
week’s experience with the set is the flaw-
less functioning of the automatic volume
confrol under the most searching reception
conditions.  The performance in this
respect is really much better than the
maker’s own figures would lead one to
suppose. Add to this the exceptionally
high selectivity and range, good quality,
and sound engineering construction, and
it cannot be denied that the Murphy A8
at its. new price is a bargain.
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DIODE DETECTOR AND AUTOMATIC VOLUME CONTROL.

TONE
CONTROL

DIAL
LIGHTS

1k
It
LU
SPEAKER
FIEL D

Ist DETECTOR VALVE
AC / S1VM

PICK-UP __-
JACK ©

OSCILLATOR COIL

"™Wireless World

COPYRIGHT

11

HF AMPLIFIER VALVE VMS4

OSCILLATOR VALVE AC/HL

LF. TRANSFORMERS

DETACHABLE PILOT IF. AMPLIFIER
LAMP CARRIER

RECTIFIER VALVE 1807

QUTPUT VALVE AC /PEN

VALVES AC/S1VM

DOUBLE DIODE 2nd DETECTOR VALVE AC /DD

st LF VALVE AC/S1Vm

\
MAINS  VOLTACE
ADJUSTMENT

ELECTROLYTIC
SMOOTHING
CONDENSERS

SMOOTHING
CHOKE

TONE CONTROL
SWITCH

HiND

Circuit diagram and chassis layout of the Murphy A8 Superheterodyne receiver.
carrying a ventilation scoop for the rectifier and output valves is not shown.
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The metal back-plate
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LABORATORY TESTS.

INEXPENSIVE RADIO-GRAM CABINET.
A WELL-MADE radio-gramophone cabi-

net with generously proportioned con-
partments is now obtainable at the very
reasonable price of £4 4s. from Minitie and
Co., 1, Hampshire Street, Brecknock Road,
London, N.W.5. It measures 39in. high,
32}in. wide, and 19in. deep overall, thus
providing ample space {or the accommoda-
tion of any ot the more recent WWireless
World receivers.

When ordering the cabinet the overall
height of the receiver chassis should be given,
for the shelf which accommodates this part of
the set can be fixed to provide a head room
of bhetween 7in. and 13in.

The loud speaker, power pack or bat-
teries, as the case may -be. are housed in
the lower part, which is exceptionally
roomy, neasuring 18in.x15%in., while
the minimum height available is 12in.

Stout plywood is used for the construc-
tion of the cabinet, while the workmanship
is of that standard which, as a rule, char-
acterises more expensive models. Minifie
cabinets are supplied finished either in
polished walnut or in mahogany, the price
being the same in each case.

Minifie radio-.
gramophone
cabinet.

L

POLAR SUPER.HET CONDENSER.

HIS condenser is built on the same

general lines as the new Star series, but
is made as a three-gang model only. It in-
cludes two sections, fully screened, each of
.0.0005 mfd. capacity at maximum, while the
third section is fitted with specially shaped
slator vanes {o give accurate tracking of the
oscillator with the pre-selector circuits when
a 110 ke. intermediate frequency amplifier is
cmployed.

The condenser is designed for use with
coils of 157 mH. inductance for the normal
tuning circuits, and one of 126.5 mH. for the
oscillator coil on the medium wave band.
The respective long wave coils should be of
1,900 mH. and 925 mH., and in addition a
condenser of 0.00175 mifd. is required in
series with the oscillator section. A 0.002
mid. compression-type condenser can be
used. and the wave-band switching arranged
to bring it into circuit on the long waves.

Tracking of the oscillator circuit was
found to be sensibly accurate over the whole
range, and such slight deviations from the

NEW RADIO PRODUCTS
REVIEWED.

required 110 ke. frequency difference that
could be determined were well within the
usual tolerances permissible in a modern
superheterodyne receiver.

Polar Star :
three-gang
superheterodyne

condenser.
The two 0.0005 mfid. sections arc exceed-
ingly well matched, for although the makers
state that these are correct to within one-half
of 1 per cent. plus or minus oné micro-micro-
farad, our specimen showed a much closer
agreement than this at all parts of the scale.

Each section is fitted with a small trimmer
giving a variation in capacity of 40 mmids.
With the trimmers adjusted to their lowest
value the minimum capacity of the o0.0005
mifd. section was 26 mmifds. in each case.

Rohust construction combined with sound
engineering practice account largely for the
exceedingly good accuracy of the various
members in this condenser. It is assembled
in a U-shaped steel frame with the rotors
supported in phosphor-bronze bearings of
generous size which are spring-controlled to
preclude end play. Detachable feet are fitted
to enable the condenser to be mounted either
on its base or on its side. All trimmers are
readily accessible. The price is 27s. 6d.
The makers are Wingrove and Rogers, Ltd.,
Arundel Chambers, 188-189, Strand, London,
W.C.2.

BECKER KITSWITCH.

MADE by Geo. Becker, Ltd., Ampere
Works, Wembley Park, Middlesex, the
Kitswitch is a new model designed especially
for use in receivers built on a metal chassis,
and is rated to handle 4 amps. at normal
supply voltages. The body consists of a

Becker Kitswitch with long operating lever
and intended for chassis mounting.

bakelite moulding with all contacts fully in-
sulated. It operates with a snap action, is
fitted with self-cleaning contacts, and is in
every respect suitable for use as a mains
switch.
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A long operating lever is provided, also a
small bakelite escutcheon plate for the panel
or front of the cabinet, this being clearly
marked to indicate the on and the ofl posi-
tions. The price is 2s. 6d.

CORDO I.F. TRANSFORMERS.

][N the Cordo superheterodyne I.F. trans-

formers the two coils comprising the
primary and secondary circuits are fixed in
relation to each other, and the coupling is
varied Dby a small swivelling metal disc
mounted midway between the two coils.
When the plane of the disc is in line with
the axes of coils maximum coupling results,
and under these conditions the peak separa-
tion is approximately 7 kc. With the disc
rotated through an angle of go degrees con-
ditions sunulating optimuin coupling are
obtained ; one peak only can be determined,
and the highest degree of selectivity is
achieved. Thus any order of peak separa-
tion, or band-
pass condition,
is possible of at-
tainment by the
simple expedient
of wvarying the
position of the
small metal disc.

Simple though
this arrangement
is, it is neverthe-
less quite satis-
factory in prac-
tice, as we have
verified by some
recent tests made
with these coils.
The small losses

L o
T
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Cordo superheterodyne

introduced by  band-pass LF. trans-
the proximity of former.
the metal disc

to the two coils does not seem to be of any
real consequence, so that Cordo L.IF. trans-
formers could be employed as alternatives
to band-pass superheterodyne transformers.

Each circuit is tuned separately by a small
condenser, the adjusting knobs {or which are
readily accessible, and these alford adequate
latitude to enable the transformer to be
tuned to 110 kc.

Another interesting feature 1s the provision
of a tapping on the primary windings, which
being slightly off centre gives the choice of
two step-up‘ratios. By including a portion
of the coil only in the anode circuit of the
valve the makers claim that the performance
of the transformer is definitely improved.

The makers are Cordo Electrical Products,
I.td., 68, Victoria Street, Westminster, Lon-
don, S.W.1, and the price is gs. 6d.

C0CoO

Catalogues.

Rich & Rundy, Ltd., New Road, Ponders
Ind, Middlesex.—Twenty-three-page illustrated
catalogue dealing with mains transformers and
LL.F. chokes.

Lumen Electric Co., 9, Scarisbrick Avenue,
Litherland, Seaforth, Lancs.—Sixteen-page
booklet describing ‘‘Lumen’’ mains trans-
former material consisting of moulded bobbins,
stampings and end clamps.

The British Radiophone, Ltd., Aldwych
House, Aldwvch, London, W.C.2.-—Illustrated
leaflets describing a new drum drive, Q.M.B.
switches, gramophone pick-up, wire-wound
volume controls and polentiometers.
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Letters

Wireless Worlld

to the Editor.

The Editor does net hold himse!f respcnsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor, *“ The Wireless World,”” Dorset House, Tudor
Street, E.C.4, and must be accempenied by the writer’s name and address.

American Broadcast Reception.

N the morning of November 8th I
arrived home about 4.30 a.m. (from

work), and tuned in six American stations.
‘They were broadcasting a political talk for
Mr. Roosevelt, and a telegram was read out
which had been sent by him.

The set used is the ‘' Power Radio Gram’
plus the Ferranti band-pass H.F. kit.

The strength of one station was ‘loud
enough to hear upstairs.

Chesterfield. J. HUTCHINSON.

»

Waveband Allocation.
MEMORIES are proverbially short, and
a search through the files not always
reliable, but had ‘‘15 kcs,”’ who writes in
your issue of November 11th on the ‘* Inter-
national Waveband,”’ looked in the Feb-
ruary nutnbers of The Wireless World in
1929 he would have found a letter from me
suggesting the same idea. My suggestion
was honoured by favourable comment in
your Editorial of February 27th, 1929. The
criticismn then was the possibility of having
to alter some sets in countries where the
agreed waveband was unsuitable, but surely
this would not be difticult, or even very
likely ; and the second and more formidable
difficulty was the inevitable squabble over
who was to have the best widths of wave-
band.
1f, however, some of the biggest nations
have managed to agree on the subject of
Contract Bridge I am not in despair over
the possibility of an agreement which would
give each country control over a certain
width of waveband, and so confine interfer-

ence in each country to the amount it
decided to put up with. ]
Chester. K. YOUNGHUSBAND.

The Modern Straight Five.

SHOULD like to emphasise the good

quality obtained on the Modern Straight
Five set without the sacrifice of an undue
amount of selectivity, which is adequate for
the reception of nearly all stations having
consistently good  musical
value as distinct from inter-
esting reception.  J. C. S.

Tuffley, Gloucester.

TO TELL THE WORLD.
This new sound-amplifying
van of the British Thomson-
Houston Company carries
two 2o-watt undistorted all-
mains amplifiers and twelve
RK moving-coil loud
speakers. Radio or gramo-
phone music can be diffused
over a wide area. Note the
unobtrusive loud speaker

Personally, I have always regarded this
valve as part of the power-supply unit,
which is replaced in other all-mains sets by
a metal rectifier.

Again, the rectifier valve does not enter
into the actual circuit of the set, either as
an H.FF. or L.F. amplifier, or as a detector.
Yet again, to regard the rectifier valve as
one of the total valves in any set is to mis-
lead a would-be purchaser, who always re-
gards a set from an efficiency point of view
from the number of valves fitted to it.

1 am certain that if I were to design a
set for a client, and include the rectifier
valve as making one of the total nunber, I
should be guilty of misleading my client.

Let all in the radio industry get this
matter straight once and for all, and thus
avoid ambiguity on the point, that the
rectifier valve is part of the mains supply,
and is not a radio valve in the proper sense
of the word at all, as many other types of
rectifier valves arc used in the electrical
world, solely for the purpose of rectifying
A.C. supplies in supply stations and for
battery-charging equipments.

HUBERT W. HAYDON,
Technical Director.
Radia Electric Co. (Gloucester), Ltd.,
Gloucester.

B.B.C. Frequency Tesis.

’I‘HE correspondence which has appeared

in The Wireless World and other jour-
nals from listeners whose appetite for fre-
quency tests has been whetted by the recent
broadcast by Mr. Watson Watt will, it
is hoped, have the desired effect on the
B.B.C. 1t is difficult to imagine any reason
why the Corporation should not devote a
few minutes per week to a test transmission,
which would be of immense value in raising
the standard of reception; an object in
which the B.B.C. is by its own account
vitally interested. The broadcast already

grilles.

How Many Valves ?

I HAVE been interested in your Lea ler re-

lative to the designation of valves used
with an all-mains set, but surely the recti-
fier valve should be left out of the calcula-
tion?

carried out is proof that there is no objection
in principle.

1t is satisfactory to presume that, if such
tests become a regular feature, technical
objections will act to prevent these trans-
missions from being superimposed on the
more important musical programmes, seeing
that @sthetic considerations alone have no
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weight, as in the case of the time signals.

There are two points in connection with
measurements based on broadcast {re-
quency tests that may be of interest. If
through excessive strength of reception, or
imperfect apparatus (particularly of the
selective tone-corrected type), the lower
frequencies are distorted, the harmonics
thus produced would give a fictitious read-
ing. Suppose the receiver is a bad one,
reducing 50 cycle notes by 10 db. as com-
pared with the frequency of a 30 per cent.
harinonic produced. The curve instead of
falling to the extent of 10 db. at the low end
would show only a 4 db. drop, the reading
being boosted by the harmonic to an extent
out of propartion to its actual intensity.

The other effect was observed by listen-
ing to the B.B.C. test on a receiver giving
good reception up to 10,000 cycles. As the
test modulation rose to its highest point, a
descending note of considerabie strength
was heard, being the beat note between the
London sideband and the adjacent carrier
wave. This would, of course, tend to vitiate
the high-note readings.

M. G. SCROGGIE.
London, S.E.19.

One Licence—How Many Sets?

I HAVE recently purchased your Diary an

Note Book for 1933, and notice that on
page 4 you give a Summary of Regulations
Controlling Receiving Licences. 1In this
short article you say that a single receiving
licence will cover the installation of more
than one set, provided that the sets are in
the same house.

In The Times, November 23rd, the {ollow-

ing paragraph appeared:—
WIRELESS LICENCES.

In the ecurse of the hearing at the Stratford
Potice Court vesterday of a number of sum-
monses against residents of Romford and
Ilford for having a wireless set without a
licence it was explained that one owner had
two sets, and his explanation was that he
thought oue licence covered both if they were
in the same house. Mr. F. H. Plummer
(prosecuting).—There must be a licence for
caeh set. Mr. Godlee (Chairman).—If there
is an extension from one room to another?
Mr. Plummer.—One licence is sufficient for an
extension, but a separate licence must be ob-
tained for cach set. The defendants were
fined 40s. each.

From this it would appear that one licence
covers only one receiver in a house, and one
portable, under certain conditions, according
to the G.P.0O. licence.

1 own a conmunercial three-valve set, and a
home-made superhet., which T have always
understood were covered By one licence.

Thanking you in advance {for your kindness
in assisting a regular reader of your excel-
lent paper. F. W. G.

Grange Park, N.

[We have always understood the position
with regard to more than one set to be that
the Postmaster-General approves of two or
more sets or loud speakers being made use
of under one licence, provided the sets or
speakers are used under the same ownership.
If a set is Installed in a house, speakers can
be run to different rooms in the house, but
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Letters to the Editor.—

if any of these rooms are let off, whether the
house is divided or not, then gach separate
occupier is required to have a separate
licence. This position has heen made clear,
we believe, 'on more than one occasion by
the Postmaster-General, and we are glad to
be able to confirm that no change in the
regulations has taken place.

The Times subsequently published a
statement from the Post Ofiice that suffi-
cient detail of the prosecution had not heen
given as the two receiving sets in the house
in question belonged to different people.—
D.]

Tuning Scales.

IXS an enthusiastic wireless amateur, 1
i have sometimes wondered that there
has been no references in your columns to
ihe present practice on the part of manu-
facturers in the method of marking the
scales on the dials of their sets.

I have taken a rough survey, with results
as follows:

1. Dials marked only at the 50 or 100
divisions, of which onc¢ had the lines so
thick that I should say at least three sta-
tions come in on one line.

2. A type with a sort of logarithmic scale,
where at one end 50 is divided in three and
at the other in five!

3. With the names of stations only, but
no sign of an indicating pointer to show
which of the muny names visible through
the aperture is the one in tune.

4. Divided into the normal 100 or 180
divisions:

Of these, No. 1 is the commonest, and
No. 4, which I consider the best, is pre-
sumably old-fashioned, as few sets have it.

As, with modern sensitivity in sets, sta-
tions come in at every degree of a fully
graduated dial why all this ridiculous
marking? C. GUSTAVE DUHL.

London, W.11.

CLUB NEWS.
¥Fog Has No Terrors.

1\/ R. F. H. HHAYNES gave an excellent talk

and demonstration on the subject of
superheterodyvne operation at a recent meeting
of the Tottenham Wireless Society. ‘the
Haynes A.C. Super brought in practically
every broadcasting station in Europe, and this,
according to the official report, ‘‘despite the
very dense fog outside."

llon. Secretary: Mr. W. B. Bodemeaid, 29,
Pendennis Road, Tottenham, N.17.

Spotting the Errors.

NEW idea was tried out at a recent meet-

ing of Slade Radio (Birmingham). After
a circuit had been drawn on the board members
were asked {o point out the mistakes it con-
tained. The majority of the eighteen errors
were soon discovered, but the remainder were
not so easilv located as, in some cases, they
entlailed an alteration 1in values. A most
profitable discussion ensued.

Full particunlars of the Sociely can be ob-
tained on application to the Hon. Secretary,
110, Hillaries Road, Gravelly Hill, Birming-
nam.

Cossor Set Described.

AN interesting lecture-demonstration of Cossor
A.C. mains receivers was given by Mr.

Hartshorn (of Messrs. A. C. Cossor, Ltd.) at

a recent meeting of the Smethwick WWireless

Society, held in the Clubroom, Crown lotel,

High Street, Smethwick.

Mr. Hartshorn discussed the circuit dia-
gram of the Cossor four-valve A.C. receiver,
and showed how the problems of selectivity
and cross-modulation had been met by the

Wireless World

Cossor varigble-mu S.G. wvalve. He also
showed the refinements incorporated in this
set, which contributed to purity and volume
ol reproduction.

Intending members should apply for par-
ticulars to the hon. secretarv, Mr. E. Fisher
M.A., 33, Freeth Street, Oldbury, near
Birmingham.

Ratepayers and Radio.

HI radio section of the New [fltham Rate-

payers’ Association holds fortnightly meet-
ings. Recently an interesting talk on con-
densers was given by Mr. Gwynne, of the
Telegraph Condenser Co., Ltd. Membership
of the radio section is open free to all
members of ““* N.E.R.A.”’ Hon. secretary,
A. E. Gillborn, 87, Montbelle Road, S.E.g.

The Argument for Tone Control.

I was with the closest attention that mem-

bers of the North BMliddlesex Radio Society
listened at their last meeting to an authority
on sound reproduction giving his views on this
important matter of tone control. This was
Dr. Hughes, who was lecturing by the
courtesy of Multitone Electric Co., Lid.

Dr. Hughes dealt in detail with the various
factors involved. Some European broadcast-
ing authorities, he said, put the higher notus
out at a higher level than the rest, on the
grounds that the majority of receivers failed
to reproduce them properly. Others decidecd
that the receiving sets as a whole required
more bass, and so on. Hence the need for
individual tone control.  Then there was the
question of the loud speaker response.  Dr.
Hughes showed, by means of polar diagraims
and response curves, that the position and
direction of this instrument had a profound
influence on the character of the sound waves

Two views show-
ing the receiver
alone and com-
binedwith gramo-
phone reproducer
and record
cabinet.

he con-

the whole,
sidered that, in view of the number of vari-
ables in the reproducing chain, some form of
adjustable tone control was desirable.

A demonstration was given ot a receiver

reaching the ear. On

which incorporated a '* Multitone ™'  trans-
former, and a description of its construction
and theory followed.

A film was shown, demonstrating exactly
Low the response cutve varied as the control
knob was turned.

An attractive

programme of lectures,
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demonsirations, etc., for the winter session
has now Dbeen prepared, and a -copy will be
gladly sent to anyone interested on the receipt
of a postcard by the hon. secretary, Mr. E. H.
Laister, Windflowers, Church Hill, N.z1.

The H.M.V. Film.
THE Gramophone Company’s film  on
‘“Record Manufacture’’ was presented to
the Bristol and District Radio and Television
Society at theiv meeting at the University on
I'riday, November 1ith. At the same time
one of the Jatest I[.M.V. radiograms was
demonstrated®  Hon. secretary, Mr. G. E.
Benskin, 12 Maurice Road, St. Andrew’s Park,
Bristol, 6.

For Worksop Enthusiasts.
HE Worksop Radio Society is now holding
regular meetings in the County Technical
College, Blyth Road. I‘ull particulars can be
obtained from the hon. secretary, Mr. A.
Cucksou, 220, Kilton Road, Worksop.

Tone Control.
BEFORE an audience of over ffty, Dr.
Hughes recently lectured at a meeting of
the Battersea and district Radio Society, on
the subject ol ‘‘Tone Control,”” explaining
the Multitone transformer and the service it
can render in securing a pleasing halance of
tone. Hon. secretary, Mr. S. F. Harris
(G5SH), 43, Southcott Road, S.W.iz.

A Nine-year-old Belfast Club.
TOUNDED in 1923, the City of Belfast
Y.M.C.A. Radio Club has continued with-
out a break ever since. At the opening meet-
ing of the new session Mr. \V. Graham gave a
““Chat on Valves,”” dealing with impedance,
mutual conductance, and amplification factor.
The club holds fortnightly meetings at the
Y.C.M.A. Headquarters, Wellington Place, Bel-
fast. DMorse practice can be carried out every
night, an oscillator being used for the purpose.
Yon, secretary, Mr. John J. Cowley, 4, St.
Paul’s Street, York Street, Belfast.

Coming Events.

ORTHCOMING events in the programme

of the Golders Green and llendon Radio

Society include lectnres on ‘‘ Recent Develop-
ment in Radio Design’”’ (Mr. . Gardiner,
B.Sc)), ‘ Direct Coupled Amplifiers ' (Mr.
J. C. Emerson, B.5c.), ** How to Test a Super-
heterodyne Receiver’ (Mr. R. M. Barnard,
B.Sc), and ‘“ Uses of the Oscillograph to
Amateurs "’ (Mr. Maurice Child).

All communications should be addressed to
60, Pattison Road, Loundon, N.\V.z.

A NEW IDEA 1IN
CABINET DESIGN.

\/VE have in the past rather criticised
some British manutacturers for
showing lack of originality in cabinet
designs for their receivers.  There has
been rather too strong a tendency to
copy whatever designs American manu-
facturers standardise. It is refreshing,
therefore, {0 come across a design by a
British firm which is certainly original
and has many points of special appeal.

The arrangement which is illustrated
shows that a receiver ol this
type, which is produced by Radio
Furniture and Fittings, Ltd., of
1006, Victoria Street, S.W.1, can

be purchased in units. The
larger illustration shows the
wireless receiver proper with

electric clock, lamps, and a con-
venient drawer in which to keep
the current issue of /e Wireless .
World. The smaller picture
shows the same {ype of receiver, but mounted
on a sectional pedestal; the first section is the
turniable and pick-up to convert the receiver
into radiogram, and the section helow is
designed to house gramophone records. It is
not necessary to buy the complete installation
at-once; it can be added to from time to time.
Listening to the receiver in a room darkencd
except for the lamps on either side of the loud
speaker has a pronounced etfect in inducing
concentration on the items broadcast.
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BROADCAST

By Our Special Correspondent.

The B.B.C.’s Feoreign Audience.

HEN critics of the B.B.C. become un-
usually vitriolic, the Corporation can
always point to the eagerness with which
foreign broadcasting organisations relay
the British programmes. Since the begin-
ning of September some twenty-five B.B.C.
programmes have been radiated from
aerials in America, Germanv, France,
Switzerland, Holland, Austria, and the Irish
Free State.

America, Too.

British military band music is especially
popular in Germany. France, it seems, has
a weakness for our symphony concerts,
while Switzerland and Austria like those
of the popular variety.

Naturally, the talks are at a discount so
far as the Continent is concerned, but in
America they are all the rage, especially
when the B.B.C. is offering such ‘' scoops’’
as Mr. Ramsay MacDonald, Mr. John
Buchan, and Mr. J. B. Priestley. The
Columbia network makes a feature of such
events.

War Debt Suggestion.

In this .conunection may I repeat my
former suggestion (which was subsequently
quoted in Continental papers) that trans-
atlantic Dbroadcasts might be used to
liquidate war debts?

Let America forgo the gold and have—
what is surely far more acceptable—a
service of continuous tip-top programmes
supplied by the BB.C. We would gladly
pay for orchestral performances in the small
hours of the morning.

[E<] © = ==l

Percy Pitt.

SAW the late Mr. Percy Pitt at Broad-

casting House a few days ago, and was
impressed by his vigorous and healthy ap-
pearance. No one would have guessed
that death was to claim this much-beloved
conductor so soon.

Mr. Pitt’s musical career went back to
ihe late ‘eighties, and perhaps it was be-
cause of this that he never seemed quite
aware of the limitations of the modern
broadcast microphone. In his artistic
ardour he sometimes forgot that the music
was primarily for the little suspended disc
and not the audience on the spot.

A Key to Character.

In other respects he was an ideal choice
as the B.B.C.’s first Director of Music. His
knowledge of music and musicians was enor-
mous ; the walls of his room at Savoy Hill
were covered with autographed portraits of
such eminent artistes as Melha, Albani,
Simis Reeves, and the de Reskes. ' About
these autographed pictures there was some-
thing that could be counted as more than
coincidence ! in nearly every case the word-
ing ran: ‘‘To my very dear friend.”’

My Italics.

I am sorry that the B.C.C. has resur-
rected that rather fulsome eulogy of itself
which was appended to a symphony con-
cert programme of February, 1930. ** With-
out his (Percy Pitt’s) vision,”’ said .the
writer, ‘. . . the music of the B.B.C. could
never have won s foremost place in the
world’s art.”” Bow wow!

Wireless Werld

How to Broadcast Music.

LE‘.‘TURES of exceptional interest to
knowledgeable wireless users are to be
given by Dr. Adrian Boult before the Royal
Institution on Saturdays, December 3rd,
1oth, and 17th. The B.B.C.’s Director of
Music is to make public for the first time
some of the technical considerations which
govern the broadcasting of various types of
music, from vocal and instrumental solos
to the singing of large choirs.

Secrets of Control.

The Balance and Control Section are to
demonstrate how the different transmis-
sions must be handled in their passage
between studio and transmitter, and Dr.
Boult will also have the assistance of Mr.
Hely Hutchinson, the conductor and
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BREVITIES.

Mondays, two Beethoven Fridays, a Rus-
sian concert (January 3rd), a Delius con-
cert (January sth), a Bach concert with
a second half devoted to Haydn (Janu-
ary 11th), and popular miscellaneous pro-
grammes on the first and last nights.

January 7th will be devoted entirely to
the works of Handel.

=) A N

Nottingham Studio for East

Midlands ?

HE long-existent feeling among the

listeners in the East Midlands that they

have been left out in the cold in broad-
casting organisation led Major Gladstone
Murray to hold out hopes the other day
that the Nattinghamn studio might soon be
revived.

HUB OF THE EMPIRE SERVICE. The new building at Daventry housing the B.B.C. Empire

short-wave transmitters.

Regular programmes wili begin on December 19th.

Six days later

the Christmas message of H.M. the King will be radiated throughout the Empire.

pianist, Mr. Stuart Robertson, vocalist, and
the Wireless Singers. The Blattnerphone
may also be demonstrated.

The {ee for the course of three lectures
is half a guinea, and tickets are obtainable
from the Institution, 21, Albemarle Street,
London, W.1. The lectures hegin at 3 p.m.

g} A (2
Lookers and Listeners.

PERHAPS you are a ‘‘looker’ and do
not know it. I hear that Mr. Baird,
in consultation with the B.B.C., has de-
cided that ‘‘looker’’ is the best television
equivalent to ‘‘listener.”’
Now we want a word for the man who
looks and listens at the same time.
“n «©« A 25
Christmas ‘‘ Proms.”

’I‘HE usual famine of good music at
Christmas time is checked at last with
the new series of Queen’s Hall Christmas
‘“Proms,”’ which opens on New Year’s Eve
under the leadership of Sir Henry Wood.
All the concerts-—thirteen in number—are
to be broadcast.

Handel Night.

During the fortnight the programmes will
follow a plan not unlike that of the summer
“Proms.”” There will be two Wagner
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Artistes Out of Pockel.

The Notfingham relay station was closed
down in tictober, 1928, when a vague
promise was given that the studio might
be retained for regional use. Nothing has
Leen done for four years, and artistes from
Nottinghamshire, Lincolnshire, and Leices-
tershire have had to travel all the way to
Birmingham to broadcast. In some cases
they have complained that their fees were
insufficient to meet their travelling expenses.

Satisfied Enquirer.

I LIKE the story now going the rounds of

the Fremch Radio Press concerning the
very popular announcer with whose voice
numerous lady listeners were reported to be
in love. A few evenings ago a gentleman
turned up at the station and insisted on see-
ing the vocal Adonis. The interview was
short.

‘“ Are you really Mr. X ? ”

““1 am veritably he.”

‘“ Thanks, that is all I wanted to know,"”’
and the visitor departed radiant. Outside
he tokl a friend in confidence: ** My wife
is in love with his voice: this has made
me very uneasy, but now that I have seen
him I can sleep peacefully.”
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Variable-mu Valves: Bias Values.

IN order to obtain the full range of volume

control desirable with variable-mu valves
in the immediate vicinity of a powerful
station, it is desirable to make provision for
the application of a negative hias voltage of

guite a high value. When dealing with
battery-fed valves, a 16}-volt bias battery
is nohe too large, and so voltages ol this
order are often specified for use with the
new valves.

But this cannol be taken as a hard and
fast rule. It is really a matter of geo-
graphy, and is further bound up with the
overall sensitivity of the set. When no
signals of abnormal strength are to be
cxpected, the de-sensitising effect of, say,
a maximum bias of ¢ volis is likely to be
ample—at any rate for a set with one H.F.
stage.

This matter is raised by a corre-
spondent who is using in his H.F.-det.-L.F.
three-valve receiver a pentode output
valve, for which a g¢-volt bias battery
would be enough ; he asks whether, in order
to provide ample voltage for a variable-mu
valve, he should change over to a battery
of ligher voltage.

As our querist lives, wirelessly speaking,
in the wilds, we feel quite certain that the
maximumn bias of g volts will be ample for
the variable-mu valve that he proposes
io fit.

Switching Procedure.

THERE seems to be still some uncertainty

as to the correct procedure to follow in
switching on and off a set with battery
valves, which is fed with anode current from
A.C. mains through an eliminator.

The subject is, perhaps, not of very great
importance, but it is as well to play for
safely, and carry ot the operations of
switching L.T. battery and H.T. eliminator
in the correct sequence. By doing so, the
risk of an undue rise in IL.T. voltage and
consequent damage to condensers or other
components is minimised. The rule is:—

Swilching on.—Low-tension battery cir-
cuit first, then the elinnator. By doing
this, it is ensured that the valves will
begin to draw current from the eliminator
as soon as vollage from it is applied to
them.

Switching off —Procedure should be
reversed, the eliminator being switched
ofl belore the filaments.

Mith - D.C. mamns eliminators, the
sequence is of hardly any importance, as
the H.T. voltige cannot rise to a value
greater than that of the supply system. At
the risk of making the subject rather more
complex than it really is, it may be stated
that there is something to be said for re-
versing the ** A.C.”" procedure, as by doing
so, the production of surge currents is likely
to be minimised.

Wireless Warla

interest arising out of problems
submitted by our readers.

Readers requiring an individual reply fto their fechnical
questions by posl are referred to ** The Wireless World”’
Information Bureau, of which brief particulars, with the
fee charged, are fo be found at the fool of this page.

A Short-wave Converter.

S he already has a broadcast receiver ol
which the. L.F. stage closely follows
that included in the *‘Short-Wave Two”
(November 4th), a reader asks whether it
would bhe practicable to build the detector
portion enly of the short-wave set, and then
to devise a scheme for counnecting it at will
to the L.F. amplifier ol his ‘existing re-
cetver.

This is a good plan, and one that has
often been put into satisfaciory operation.
Further, it i1s not strictly essential that the
L..I". end of the set to be adapted in this way
shouid have precisely the same L.F. ampli-
fier as that ol the ¢ Shorf-Wave Two.”’
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Fig. 1.- Adapfing the detector stage of the
‘“Short-Wave Two "’ for use with an exist-
ing L.F. amplifier.

1L will generally be best to make the con-
veision on the lines suggested in Fig. 1.
This will be recognised as the detector
portion of the ‘‘ Short-Wave Two’’ con-
nected to an adaptor plug, which is intended
to be inserted in th