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EDITORIAL. COMMENT

All-wave ‘Wiwreless

The Feature of this Season

EVELOPMENT in wireless is
continuous process which has
been carried on without inter-
ruption since the earliest days.
Yet, of necessity, a time lag has always
occurred between the laboratory develop-
ment of a new idea and its appearance as
a commercial product The time elapsing
. between these two states is a very
variable quantity, so that it often
appears as if wireless development is
by leaps and bounds rather than a
progressive flow. We have thus become
accustomed to expect something new
after any apparent interval in pro-
gress and the natural time to look for its
appearance is at the annual-Radio Show.
Past years have seen such developments
as the superheterodyne, AVC, and visual
tuning indicators, to mention only a few,
and the question as to what to expect
this year naturally arises at this time.

All the indications point to the fact that
the feature of many of the new receivers
will be an all-wave tuning range, using
the term in its usual limited sense. From
one point of view, this is hardly an innova-
tion, since for many years it has been
possible to obtain receivers covering a
very wide tuning range. It is a develop-
ment, however, in that the feature will
be included in many receivers of the less
expensive class. It is at the same time
an achievement from the technical point
of view and one which has probably
caused more headaches among designers
than any other within recent years. The
difficulties of all-wave receiver design
cannot be really appreciated except by
those who have met with and overcome
them.

The reasons why a demand has been
created for this development are not far
to seek. Listeners now find less interest
than formerly in long-distance reception
on the ordinary broadcast bands, for the
reason that the high power of broad-
casting stations has made it an easy

matter to obtain almost any Furopean
station. The difficulty which persists
is that of interference from adjacent -
stations and, as this is at present incapable

of solution without serious effects on

quality, many people are coming to rely

solely on the local and a few of the stronger

Continental stations for their entertain-

ment. Short-wave reception gives back

the lost interest in distance listening,

whilst the range of reception is not merely

Continental but world-wide. An element

of skill, too, enters into the handling

of the receiver and the range of wave-

lengths covered is so great and the diversity

of stations receivable so large, that itis
possible -once more to enjoy a return to

the much-maligned occupation of *“ knob-

twiddling.”

Opportunities for Experimenters

In the field of all-wave and short-
wave sets, more than in any other,
perhaps, those who experiment and build
their own sets are at an advantage, be-
cause the technique is by no means
stabilised and improvements are being
made so rapidly that commercial practice
cannot at present keep pace with them.
The first AC operated all-wave receiver
to be designed by THE WIRELESS
WORLD for description as a construc-
tional set is announced in this issue.
This receiver is fully representative of
modern technique. It is highly sensitive
on all waveléngths, it is selective with
the selectivity variable at will from a
panel control. High-quality reproduc-
tion has been a principal aim, whilst the
signal/noise ratio is good. A signal-
frequency amplifier and two signal-fre-
quency tuned circuits are in use on all
wavelengths ; this feature alone is one
which would have been almost impossible
a very few years ago. The IF amplifier
is also of a new and unusual design, and .
greatly facilitates the attainment of
good variable-selectivity characteristics.
The AVC system is one which does not
introduce distortion but is yet effective
in its chief purpose—that of reduction
of fading. :
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A SENSITIVE THREE-
BAND SET WITH
VARIABLE
SELECTIVITY

HE increasing interest which is
being taken in short-wave recep-
tion makes it desirable to include
these wavelengths within the

tuning range of sensitive receivers. That

portion of the total range of wavelengths
used for wireless communication which is
usually termed short-wave extends from
about 10 metres to 100 metres, but it is by
no means essential to cover the whole of
this band. The vast majority of short-
wave broadcasting stations and amateur
transmitters work between 16 and 50 metres,

The complete circuit diagram appears in
Fig. 1, and it will be seen that a signal-
frequency amplifier employing an HF
pentode type valve is employed and is
operative.on all wavelengths. The use of

broadcast reception and it is one
waves. The receiver described in

THE superheterodyne s the only type of recetver with which it is
possible to obtain high selectivity on short wavelengths and it
consequently lends itself well 1o the production of an all-wave receiver.
The principle is one which has carried all before it in the field of

signal-frequency HF stage 1s always operative, thus keeping the signal-
noise ratio at. a maximum. i

which is equally suitable for short
this article covers three bands and a

Wireless World, August 7th, 1930.

such a stage is advantageous in that it
keeps the signal-noise ratio at a maximum,
and the two tuned circuits very greatly
reduce the possibility of second-channel
interference even on short wavelengths.
The frequency-changer is of the heptode
type, having a tuned-grid oscillator circuit.
Correct ganging is secured by means of the
padding condenser system, and use is
made of the padding condenser also to
assist in the reaction circuit. . It can be
seen that the coupling between the oscil-
lator tuned circuit and the oscillator anode
circuit is partially by means of the mutual
inductance between the reaction and tuned
coils, and partly by means of the reactance

and it is this portion of the
band which is essential.

Any increase in the tuning
range is naturally reflected by
a tendency towards an increase
in cost, for more bands have to
be included. It is therefore
economical to make the tuning
range no wider than is essen-
tial. Now it is just possible to
cover some 16 metres to 50
metres in one band, and it has

- o o g

accordingly been decided to
include only this short-wave
range in the receiver in addi-
tion to the usual medium and
long wavebands. The set con-
sequently has three tuning
ranges of approximately 16-50
metres, 180-550 metres, and
1,000-2,000 metres.

Fig. 1.—The complete circuit
diagram of the receiver shows that
two signal-frequency tuned cir-
cuits are used with a heptode
frequency-changer and an HF
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pentode for the HF stage. There
are two IF stages specially ar-
ranged with six tuned circuits
to give good variable-selectivity
characteristics.
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of the padding condenser which is common
to both circuits. This particular arrange-
ment of the circuit connections enables a
much more constant output to ke obtained
from the oscillator, and so enables more
even sensitivity to be secured.

The inclusion of short waves in a
receiver brings two big problems in its
train—one of construction and the other
of adjustment. On short wavelengths it
is vitally important not only that the con-
struction be sound but alse that all connec-
tions are made correctly, and this does not
mean merely joining together the correct
points. It means that all connecting leads
are important in their length and relative

positions. If the apparatus is to be reason-
ably compact, this throws a big burden an
the constructor, for it is all too easy un-

wittingly to make important errors. The
second difficulty, that of adjustment, lies
in the ganging, for it is not always easy to
carry this out properly on short wave-
lengths, since comparatively few test oscil-
lators cover the requisite range.

These difficulties have been completely
overcome in this receiver by the use of a
manufactured tuner. This tuner includes

the whole of that portion of the circuit in .

the dotted box in Fig. 1—gang condenser,
coils, switches, trimmers and valve-
holders all wired up and ready for use.
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Moreover, if the specified valves are used
the ganging has already been performed in
the factory, and no ganging adjustments
are necessary. The only adjustments
which the constructor has to make are to
the IF amplifier, which must be lined up
to the correct frequency of 456 kc/s for
which the tuner is designed.

The IF amplifier includes two valves
and is of rather special design in order
to secure good variable-selectivity charac-
teristics.  Two variable-selectivity IF
transformers are used between the fre-
quency-changer and the first IF valve, and
they are coupled together by the condenser
C1. This condenser is of very small .
capacity and is constructed when wiring
the set by the correct placing of two wires.

The IF Circuits

The frequenty-changer anode is de-
coupled by the 50c-ohm resistance Rz2and

.-the 0.1 mfd. condenser C3, the further o.1

mfd. condenser C2 being provided to give
a low-impedance path to HF across the
HT supply. The coupling between the
two IF valves is by a tuned anode circuit
of high dynamic resistance but very low
Q. This is done in order that the first
valve may give good amplification but yet
have a high input impedance—an impor-
tant pomnt if good variable selectivity
characteristics are to be realised: The
tuned circuit T3, therefore, is of high in-
ductance and moderate efficiency. Even
so, the Q is too high for correct results in
this receiver, and it is accordingly ad-
justed to the right figure by the use of a
low value— 25,000 ohms—for the grid leak
Rg. This is advantageous in that it per-
mits considerable latitude in the choice
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of operating conditions ; it is, for instance,
possible to use a higher value for Rg and

so obtain greater gain in cases where this.

is more important than a flat resonance
curve at low selectivity. Owing to the
use of a low value of grid leak the coupling
. condenser C8 is given the fairly large value
of o.00r mfd.

The second IF valve is coupled to the
diode detector by the transformer Tg
having fixed coupling between its coils.
This transformer has characteristics suited
to the variable types and serves the pur-
pose of filling up the trough in the reson-
arce curve which would be obtained if the
other two were used alone or if all three
were variable,

The detector is a diode and also pro-
vides AVC. The by-pass condenser C12
has a capacity of 0.0001r mfd., and the
output is taken through a two- stage filter
comprising R12 and R13 of 10,000 ohms
each and the two o.0001 mfd. condensers
C13-and Cr4. The diode load resistance
Ri6 has a value of 0.25 megohm and
acts also as the volume control. The DC
output of the detector developed across

LIST OF PARTS
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-Fig. 2.—The power unit contains the mains equipment in addition to a triode output
valve fed through a high quality LF transformer.

R16 is fed off through the filter R11 and
C15 of 1 megohm and o.05 mfd. respec-
tively to the AVC line. The first IF valve

Certain components of other makes but of similar characteristics may be used as
alternatives to those given in the following list.

RECEIVER.
1 Tuning unit and dial
Rothermel ‘‘ Radio-Heart »
2 Variable selectivity IF transformers, with
coupling unit, T1, T2 Sound Sales IF465
1 IF transformer, T4 Bulgin C50
1 IF coupling coil, T3 Bulgin C43
Condensers :
2 0.05 mid., tubular, C4, C15 T.C.C. 250

8 0.1 mfid., tubular, €2, C3, C5, C6, C7,

¢9, C10, C11 T.C.C. 250
3 0.0001 mfd ‘mica, €12, C13, €14

T C C iﬂM sy

1.0.001 mid., mica, C8 T.C.C. “M”

1 o.01.mid., mica, C16 T.C.C. “M”

1 25 mifds, 25 volts, electrolytic, €17
) T.C.C. “FT "
Resistances:

1 100 ohms § watt, RI Erie

2 150 ohms 4 watt, R4, R10 Erie

5 500 ohms } watt, R2, RS5, R6, R7 RS

Erie

1 1,000 ohms } watt, RI18 Erie

2 10,000 ohms % watt, R12, R13 Erie

1 25,000 ohms 4 watt, R9 . Erie

1 100,000 ohms } watt, R3 Erie

1 1 megohm } watt, RIl Erie

1 2 megohms } watt, R17 Erie

I 10,000 ohms 2 watts, RI135 Erie

¥ 7,500 chms 4 watts, R14 Erie

1 Volume control, tapered, 0.5 megohm, RI16

i : : Erie

4 Resistance beards 5-way Bulgin C31

1 Resistance beard 10-way Bulgin €32
2 Valve holders 7-pin (without terminals)

Clix Chassis Mounting Standard Type V2

1 Valve holder 5-pin (without terminals)
Clix Chassis Mountmg Standard Type V1
Valve holder 5:pin (special with 7-pin type
fixing holes) . Clix Type CE457
Switch, rotary, DPDT, 82 Bulgin S114
Switch, rotary, SPST, Sl Bulgin S91
5-way cable with iwin 70/36 leads and 5-pin
plug Goltone
1 5-way connector Bryce
5 Ebonite shrouded terminals A (2) E, PU
(2) Bellmg -Lee ‘“ B’
2 Screened connectors Bulgin P65
1 Pair bevel gears, equal sizes, 1:1 ratio, Zin.
dia. x 26 teeth Meccano Type 30

b —

1 Large knob }in. bore Baulgin K12 -
5 Small knobs }in. bore Bulgin K14
1 -fin. brass shaft 12in. ‘long Bulgin
1 Reducing sleeve for -§in, shaft to }in. knob

Bulgin

1 Length screened sleeving Goltone
Chassis Scientific Supply Stores
Miscellaneous :—
2 supports for control shaft 24ins. long X
3in. sq., drilled for 4 BA screws; 8 lengths

systoﬂex, 2 ozs. No. 18 tinned copper
wire; bracket for volume control, etc.
Screws: 6 4BA 1in. r/hd., 32 6BA {in.

r/hd., 8 6BA 1in. r/hd., all with nuts and

washers

Valves:—
2 VMP4G metallised, 1 D41 metallised, 1
MX40 metallised Osram cr Marconi
1 D4 metallised Ferranti
1 VP4B metallised Mullard

POWER UNIT.

1 Mains transformer with screened primary;
primary, 200 to 250 volts, 50 c/s.; second-
aries: 375-0-375 volts, 120 mA; 4 volts 2.5
amps. centre-tapped; 4 volts 1 amp. centre-
tapped; 4 volts 6 amps. centre-tapped.

Heayberd WS7

1 Smoothing choke 10 henrys 130 ohms 100 mA
Chl Rich & Bundy E104M

1 LF transformer 3.5:1 ratio Ferranti AF5

Condensers :—

1 50 mids. 50 volts, electrolytic, €23

T.C.C. 521

1 4 mids., 460 volts, electrolytlc c22 -
T.C.C. 802

4 8 mids. 460 volts, electrolytic, C18, C19,

.. €20, C21 T.C.C. 802

Resistances :—

1 100 ohms } watt, R20 Erie

1 10,000 ohms 1 watt, RI9 Erie

1 750 ohms 2 watts, R22 Erie

I 1,500 chms 20 watts, R21 Bulgin PR6

4 Valve holders 5-pin
Clix Chassis Mounting Standard Type VI
1 5-pin plug for speaker connection
Bulgin P3
1 4-way connector Bryce Light Pattern
1 Fused mains input connector with 14 amp.
fuses Belling-Lee 1114
Chassis Scientific Supply Stores
Miscellaneous :—
3 lengths systoflex; 1 oz. No. 18 tinned
coppér wire, etc. Screws: 26 6BA }in.
r/hd., 8 6BA in. r/hd., 9 4BA }in. r/hd.,
all with nuts and washers. ’

Valves:—
1 MU14 Osram or Marconi
1 LP4 Ferranti

is controlled and has its bias applied
through the filter R3 C4, which is also
effective in feeding the HF valve, although

. this has a further filter incorporated in the

tuner.

The second IF valve is not controlled ;
this is partly because AVC control would
adversely affect the variable-selectivity
characteristics by altering the valve damp-
ing on the primary of T4, but more be-
cause it would be likely to cause serious
distortion on strong signals through over-
loading in this valve. The {frequency-
changer is also uncontrolled, in spite of
the fact that the valve has variable-mu

“characteristics. The reason for this is that

it is difficult to prevent the AVC voltage
from affecting the oscillator frequency on
short waves, and this would, of course,
seriously interfere with the reception of a
fading signal. Much more reliable results
are secured, therefore, by omitting AVC
control on this valve.

The AVC System

Some may be surprised at the use of
non-delayed AVC, but recent articles in
The Wireless World have shown it to be
the only simple AVC system which is free
from distortion. From the point of view
of quality it has important advantages
over the customary delayed diode system,
and although it is inferior from the theo-
retical viewpoint in regard to its action in
mamtammg constant detector input, in
practice it is very good. The only other
arrangement which is satisfactory from the
point of view of quality is an amplified
method which involves an extra valve and
many more components. Experience
showed that the results with the simple
diode circuit were so good that it was felt
unnecessary to. increase the complication
and cost of the set by including amphﬁed
AVC.

If full output is to be secured on weak
signals, a somewhat greater degree of LF
amplification is needed with non-delayed
AVC than with any delayed system. The
detector output is consequently fed from
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.the volume control R16 to the grid of a
triode LF amplifier through the o.or mifd.
coupling condenser C16. The grid leak
Ri17 has a value of 2 megohms, and the
triode derives its bias by means of R18,
which is shunted by a 25 mfds. condenser
Cry. - -
This triode is coupled to the output
valve by means of a high quality trans-
former. This transformer, togéther with
the output valve, are included on the same
chassis as the mains equipment, and the
circuit appears in Fig. 2. A triode deliver-
ing about 2.5 watts output is employed,
and biased by the voltage drop along the
750 ohms resistance R22. An anode stop-
ping resistance Rzo of 100 ohms is used.
Turning now to the mains equipment,
the mains transformer has secondaries
rated at 4 volts 1 ampere for the output
valve filament, 4 volts 6 amperes for the
heaters of the early valves, 4 volts 2.5
amperes for the rectifier heater, and 375-0-
375 volts at 120 mA. for the HT supply.

A full-wave indirectly-heated rectifier is

used, and delivers an output of about 390
volts unsmoothed, with a 4 mfds. electro-
- lytic reservoir condenser C22. Preliminary
smoothing is effected by the choke Chr in
conjunction with an 8 mfds. condenser C21.
The- supply for the output valve is then
tapped off, but as the voltage is rather high
the feed is taken through the 1,500 ohms
resistance Rz21, and another 8 mfds. con-
denser C20 is employed as a by-pass to
earth. The supply for the early valves is
further-smoothed by being passed through
the field winding of the loud speaker. This
must have a resistance of 2,500 ohms and
requires a current of some 50-60 mA. for
adequate energisation.

The Valves

The construction of the receiver and its
operation will be dealt with in next week’s
issue, but in the meantime some notes
regarding the valves employed may be of
interest. As long as the usual heater supply
of 4 volts is employed no change can be
recommended in the two valves used in
the tuner. The HF valve is a Mullard
VP4B, and differs from ordinary HF pen-
todes in having an unusually low input
capacity, and also in having a top grid-
connection ; the grid is brought out to the
top-cap and the anode to the base instead
of the reverse. This leads to somewhat
shorter leads, and a consequent reduction
in stray capacities. The frequency changer
is a Marconi or Osram MX4o.

In the IF arhplifier, Marconi or Osram
VMP4G valves are used, and again no
change can be recommended since they
have been carefully selected to give the
required  performance. While other
valves of similar characteristics will un-
doubtedly work and give quite good
results, the same combination of high
amplification, stability, and good variable
selectivity characteristics may not be
secured. The detector is not quite so im-
portant, and although the Marconi or
Osram D41 has been used in developing

Wireless
Worrla

the receiver, any duo-diode of similar
characteristics can be employed.

For the LF valve and the output stage,
Ferranti D4 and LP4 types are used, but
exact equivalents exist in nearly all
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makes, so that quite a wide choice is per-
missible. The rectifier is a Marconi or
Osram MU14. All valves, except, of
course, the LP4 and MUi1g4, should be
metallised.

(To be concluded.)

On the Short Waves

NOTES FROM A LISTENER'S LOG

/ HE U.S. Federal Communication
Commission’s new rules relating- to
the operation of international bread-

cast stations such as W2XAF and W8XK

have recently appeared and came into
operation on August 1st. Some extracts
from these rulings are given below, as it
is felt that they may be of considerable
interest to British listeners.

Firstly, these stations will no longer be

called *“ Experimental Relay Broadcasting -

Stations”’ but  ‘‘International Short-
Wave Stations’’ as indicated in the first
paragraph, and in addition, to quote from
F.C.C. Rule 10122, ‘' but may transmit the
programs of regular broadcast stations,
including commercial stations, if the call
letters when identifying both stations
are given on their vespective assigned
frequencies only and the statement  is
made over the international broadcast
station that the regular program of a broad-
cast station (identify by call letters) is being
broadcast.”’ :

F.C.C. Rule 1012d states: ‘‘Station identi-
fication and program announcements shall
be made with international significance
suited for- the foreign nation or nations
for which the service is intended or in which
the reception is believed to be best on ac-
count of the frequency, season and hour of
operation.”’ :

Finally, Rule 1013b says: ‘A separate li-
cence and call " letters will be issued
for each frequency except where frequencies
in two or more groups are required
to maintain a particular international
broadcast service to certain . foreign coun-
try or countries, one frequency from each of
the groups required will be authorised by
one licence and call letters.

““In such cases these frequencies shall be
used consecutively during a day as required
and they shall not be used simultaneously
either on the same 6r different trans-
mitters.””

The minimidm power rating is fixed at
5 kW except in special cases.

From these rules it would appear that the
U.S. is beginning to take international short-
wave broadcasting very seriously, and,
coupled with this move on the part of the
F.C.C., one hears rumours of impending
changes in the equipment. and aerials used
by the N.B.C. transmitter W3XAL and the
C.B.S. transmitter W2XE.

When one tunes into the various Ameri-
can commercial telephone and telegraph
transmitters. such as WKF, WLA, WMF,
WDU, WCA, etc., it is obvious that recep-
tion of similarly equipped short-wave broad-
casting stations would be well-nigh perfect
over a large percentage of the time.

In fact, W2XAD, when using his European
beam, a too rare occurence unfortunately,
already gives us some idea of what may be
achieved with 20 kW and a fairly simple
horizontal array.

I have now some information regarding
the ‘‘solar eclipse’’ station URAD (or

'UIBWF) which was opefa{:ed by the mem-

bers of the Harvard Eclipse Expedition to
the U.S.S.R. in June. . SRAD, a so-watt
transmitter, was situated in a Russian bag- _
gage car of pre-War vintage, and functioned
generally on 14.041x Mc/s (and on two other
special frequencies) under the able guidance
of W2BWF,

Most of the traffic was cleared with
SM5SX and SUICH, but one ’phone QSO
was made with the U.S., and this, of course,
right over the North magnetic pole!

A number of CW contacts was made with. -
the States, however.

Finally, to close our American chapter,
since July 15th. W2XAD has been running
1} hours later than usual, ie., until 9.45
p.m. BST. '

Short-wave Broadcasting

Conditions seemed to have been fai}ly

~ good during the week which ended on Sun-

day, July 1gth, and W2XE on 15.27 Mc/s
in pa}rticula,r was an improved signal in the
evenings. ‘

This station closes down on 15.27 Mc/s
at 11 p.m. BST and starts up a few minutes
later on 11.83 Mc/s, where he is generally

-a noticeably poorer signal.

On Monday, VQ7LO was quite a fair sig-
nal on 6.08 Mc/s at 8.10 p.m., with a ‘* Sea-
Shanties’” programme of gramophone
records, and Bucharest was also a good sig-
nal on 6.1 Mc/s, but accompanied by a
slight heterodyne. At 10.30 p.m. this station
broadcast a news bulletin in English.

Erratic conditions' were experienced on
W3XAL on 17.78 Mc/s on Tuesday evening,
July 21st, this station at times being quite
good, but normally only poor to fair, and it
was inaudible on the Wednesday.

Thursday, July 23rd, saw the appearance
of Podébrady OLR in the short-wave firma-
ment, and this- new 34-kW transmitter
tested on three frequencies, 6.115, 11.76,
and 15.23 Mc/s, between 8 a.m. and 8 p.m.,
changing frequency every 30 minutes. All
the frequencies were well received, but there
was considerable interference between DJD
and OLR on 11 Mc/s owing to Podébrady
being about:7 or 8 Kc/s too high in fre-
quency in this case.

Further tests were made between 8 p.m.
on Friday, July 24th, and 8 a.m., Satur-
day, July 2s5th, and in general the 15.23
Mc/s frequencies were the most satisfac-
tory.

The best results on 15 Mc/s for some
time were obtained from W2XAD, W2XE
and W8XK at 10 p.m. Friday, July 24th,
when all these transmitters had fairly good
programme value ; W3XAL was also better
than usual when signing off at this time.

In closing, it has been noted that sun-
spot activity during the last few days has
been small, and, probably in consequence of
this, WiXK has again begun to put in an
appearance during the mornings on 9.57
Mc/s. ETHACOMBER.
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(Above) The latest Tele-
funken * dipole "’ loud
speaker assembly, which is
phased to cancel radiation
in a horizontal plane.
Echo effects in the
Stadium as a whole are
reduced without affecting
the results as far as
adjacent listeners are con-
cerned. (Right) Interior
of one of the units.

UDIENCES of to-day must indeed
be very different from those who
assembled in the sports arenas of
Ancient Greece to applaud the

champions’ efforts and to witness the
dramatic action on the open-air stages. In
olden times neither microphones nor loud
speakers provided the onlookers with the
latest results, nor could they amplify the
voices of the masked actors.

At the Olympic Games at present taking
place in Berlin uniform distribution of
sound in the great Olympic Stadium, on
the Parade Ground, in the Swimming
Stadium, on the Marathon course, at the
regattas in Griinau and Kiel, and on the

Wiveless World, August 7th, 1936.

Loud Speakers at the

NEW TYPES TO MEET THE SPECIAL REQUIRE

: Varioﬁs hockey, football, and indoor sports

grounds is an essential requirement, as is
the sound amplification for the Dietrich
Eckart Open Air Theatre.

The mass meetings organised by the

-Nazi Party during the last three years have

made it possible
for those con-
cerned in the
development of
public address
to produce in-
struments and
to make experi-
ments  which,
they claim,
have advanced

the technique
of public ad-
dress in Ger-
many beyond
the present stan-
dard in other
countries.  How-
ever this may be,
the Germans
have certainly
made valuable
contribu-
tions, and their
latest apparatus
is highly inter-
esting. @

Uni-directional, omni-directional, and
““dipole ”’ loud speakers—an entirely new
type—are used at the various meeting-
places of the Olympic Sports. Eight com-
plete systems, comprising microphones,
amplifiers, control desks and loud speakers
have been installed in the Reichs:Sports
Field, which includes the Olympic
Stadium, the Swimming Stadium, the
Hockey Ground, the Parade Ground, the
Riding Field, the Dietrich Eckart Open Air
Theatre, the Sports University, the
Terrace Restaurant, and the crowd control
installation for the Reichssportfeld electric
railway station.

These eight sytems, employing over 100
microphones and about 250 loud speakers,
have a power output
of 10,000 watts,
which is sufficient for
an audience of over

600,000, distributed
over an area of
350,000 square
metres.

Public address ap-
paratus has also been
installed at the Re-
gatta Course at
Griinau, the Mara-
thon Course on the
‘Avus, the Cycle Rac-
ing Course, the Rid-
ing Ground at Débe-
ritz, the Golf Links
at Wannsee, four
other sports fields,
the Olympic Village,
in five Youth Camps,
and in the halls of
the ‘“‘Pergamon’’
and the Old Museum.
The task of providing
these sites with pub-
lic address equipment
was so great that
Telefunken had to
call in other firms to
cope with the order.

The existing types

(Left) General view

of the sound control
room at the Olympic
Stadium, Berlin.
(Above) Turntables
for supplying music
during the intervals.
The map above the
operator’s head
shows  autorhati-
cally the loud
speakers and micro-
phones in circuit at
any given moment,

of loud speakers were
found inadequate in
a number of cases, so
that entirely new in-
struments had to be
created to suit the
acoustical properties
of some of the build-
ings and grounds.
The loud speakers
in the main stadium

proved to be the most difficult problem.
The omni-directional mushroom type of
loud speaker could not be used owing to
the lack of sound absorption caused by
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the arrangement of the seats. This type
of loud speaker is excellent on level ground
but gives rise to natural echo in the
stadium. Telefunken met the demand by
creating the ‘“ dipole”’ loud speaker. Here
one system of loud speakers is placed
above the other and the diaphragms are
connected to operate in opposite phase.
By this means the
medium and low
notes cancel them-
selves in the hori-
zontal plane be-
tween the two loud
speaker  systems,
whilst persons either
below or above the
loud speakers can
hear perfectly well.
As this system of
sound  suppression
by interference does
not operate satis-
factorily with the
high notes, it was
necessary to use
their directional
properties  and to
direct them sharply
downwards. The

loud speakers themselves consist each of
five units, grouped around the centre post.
A number of speakers with comparatively
small diaphragms were found to be pre-
ferable for the rendering of intelligible
.speech to one single and larger unit.

At the Dietrich Eckart Open-Air Theatre
the producer categorically declared against
the erection of loud speakers among the
onlookers, as this would entirely spoil the
dramatic effect of the human voice pro-
ceeding from the stage. Directional loud
speakers have therefore been used, and
the control engineer who sits opposite the

(Cames

From Our
Berlin Correspondent

stage under the
centre box and
next to the lighting
expert follows the
script and switches
microphones and
loud speakers so
that the amplified

voice of the actor
always emanates from
the loud speaker pro-
jecting in the same
direction as the person
speaking. The open-

speakers have been
cunningly hidden so
that they are not ob-
vious to the audience.

The third special problem was presented
by the various ceremonies to be held in
halls with indifferent acoustics. One, for
instance, is to be staged in the main hall

of a museum, which has a very long re-

verberation period, Here a large number
of loud speakers will be hung round the
walls and operated with low power. Tele-
funken had to produce what they term a
‘* pocket-book *’ loud speaker for this pur-
pose. It is quite flat and entirely un-
obtrusive.

One of the greatest difficulties in provid-

The Dietrich Eckart Open Air Theatre accom-
modating an audience of 20,000, for which a
special sound amplifying system has been devised.
(Above) One of the concealed directional loud
speakers and (left) the control room, which
commands a view of the entire stage.

ings of the loud:

I21

ing suitable loud speakers was the fact that
artistic considerations came first and
purely technical requirements second. In
many cases a large baffle speaker would
have been ideal, but would have spoilt the
view for the onlookers as well as the
general effect.

It seems unfortunate that, in spite of
all the work and the excellent results which

- these loud speakers
achieve when trans-
mitting speech,
they should have
such a pronounced
“tinny *’ sound for
music. Speech
being the more im-
portant in this case,
music  seems to
have been sacri-
ficed except 1in
the case of the
new ‘‘high-note”’
mushroom
speakers.

As far as speech
is concerned, Tele-
funken have cer-
tainly made great
strides towards a

One of the Tele-
funken omni-
directional mushroom
loud’ speakers with
the lower casing
dropped for inspec-
tion. These speakers,
which are used in
all the open spaces,
now include high-
frequency units ex- -
tending the response
to 10,000 cycles.

.

complete solution of the problem, especi-
ally in view of the difficult architectural
ax_ld artistic requirements ; as for music, the
big loud speakers hidden away in the trees
behind the stage in the Dietrich Eckart
Open Air Theatre seem, for my taste, to
be the only really satisfactory ones. This
word of criticism will rot, I hope, detract
from the appreciation of the really inter-
esting improvements which have emerged

“under the stimulus-of the Olympic Games.
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IV.—A DYNATRON OSCILLATOR

- AND OTHER THINGS

By M. G. SCROGGIE, B.Sc.,

NOR versatility a dynatron' test
oscillator is hard to equal in the
radio laboratory. Examples of its
uses are: matching coils and con-

-densers to high accuracy for ganged cir-
cuits; measuring or comparing the
dynamic resistances of tuned circuits;
testing HF chokes for mistuning and
absorption over the band of working fre-
.quencies ; testing samples of insulating
materials for HF loss ; generating oscilla-
tions of any frequency, radio or. audio,
and measuring the characteristics of
aerials. '

For many of these purposes an ordinary
valve oscillator could be used, but the
dynatron has the advantages (1) that a
reaction coil or tapping is unnecessary and
therefore oscillation can be set going in
any coil even though it may be totally
screened and inaccessible except for ‘its
two end connections ; (2) that the resist-
ance against which oscillation can be
maintained is under easy and precise con-
trol by varying the grid bias ; and (3) that
the frequency of oscillation is remarkably
independent of operating voltages, etc.
Disadvantages are not serious and con-
sist chiefly of the fact that unless one
happens to acquire an exceptionally good
valve (and they vary rather unpredict-

. ably) it may not be possible to get very

““ difficult”’ circuits (such as ultra-short
wave) to oscillate. I have not come
across any valve to compare with the
Mazda AC/Sz for dynatron properties ;
‘most samples of this type are amply
effective.

! Resistance : Positive and Negative
i

To. understand how the dynatron can
be used for the various purposes sug-
gested, it is necessary to visualise it in the
circuit as a #egative resistance, the
amount of which can be conveniently con-
trolled by varying the grid bias. Inci-
_dentally, an almost unique feature of the
dynatron is that the control grid is not
subjected to any oscillatory or “*signal”’
i voltage, but is kept at a steady bias volt-
age that acts as a throttle.  When coils
and condensers are put together to form
'a tuned circuit they are equivalent to a
, very high positive resistance at the fre-
quency to which they are tuned. The
lower the resistance due to losses in the
components, the higher is this so-called
‘““dynamic resistance.”” = Using very

{

AM.LE.E.

efficient compon-
ents it is possible to
make it several hun-
dred thousand ohms, while with poor com-
ponents it may be only tens of thousands.
1f there were no losses at all the dynamic
resistance. would be infinity, but this can
be achieved only by neutralising them by

means of negative resistance, of which -

valve reaction is the most familiar ex-
ample. The dynatron is actually a rather
simpler form of negative resistance, as the
amount depends on the valve itself and
not on external coil couplings or adjust-
ments.

Now, this is where it is easy to get con-
fused. When asked whether a resistance
of —100,000 ohms or — 10,000 would be

.the more effective for neutralising losses,

it is natural to say ‘“ —100,000,”’ and per-
haps to add ‘‘ of course!’* But bearing
in mind that a resistance of 10,000 ohms
represents much heavier losses . than
100,000, one can see that — 10,000 must
be a correspondingly more effective nega-

: construction and use of the
! dynatron oscillator, a simple and
! inexpensive but extremely useful piece
i\ of apparatus for the experimenter.

tive resistance to neutralise it.  When
calculating one must use the rule for add-
ing resistances in parallel,” by which a
combination of 4+ 10,000 and - 100,000
gives +1I,I111 ohms—only a slight im-
provement on the original 10,000. The
negative resistance of a dynatron when it
is given such a large negative bias as
nearly to cut off its current is nearly in-
finity ; so it is capable of neutralising only

those circuits which are already extremely. -

low-loss. As the bias is reduced, the
negative resistance falls, giving correspond-
ingly greater neutralising ability; but
one has to be careful not to allow the screen
current to rise excessively, or the valve
may lose some of its valuable dynatron
properties. When neutralising ‘‘bad”
circuits, then, do so for as brief a time as
possible ; preferably just a ‘‘spot read-
ing.”” The AC/Sz will go to — 10,000 or
even — 5,000 ohms, but be careful about
letting the screen current exceed about
7 mA.

When the positive resistance of a tuned

1 For working principles see ‘“The Dynatron
Simply Explained,” on page 132.—Ep.
Ay

"R, <R,
Ri+R,y
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circuit is fully neutralised, oscillations set
up in it continue indefinitely. If the grid
bias of the dynatron is further reduced, so
that the resistance is more than neutralised.

. the amplitude of oscillation increases until

it. sweeps round the bends of the valve
characteristic curves, so bringing the
negative resistance to a balance once more.
This has at least three bad results: (1) it
causes the valve to take an unnecessarily
high current, (2) it . produces strong
harmonics in the oscillation, and (3) it
causes the frequency of oscillation to de-
part from that which is determined by the
capacity and inductance of the compon-
ents. Operating Rule No. 1, then, is to
work with the grid bias just on the right
side of the oscillation point.

Estimating Circuit Losses

Any increase in the losses of the circuit
necessitates reduced negative grid bias to
bring the valve to the oscillation point.
The bias voltage (taking care to keep all
other working voltages constant) is there-
fore a measure of the circuit losses or
resistance. The frequency at which the
circuit oscillates depends, of course, on the
capacity and inductance. These two facts
form the basis of all dynatron tests.

The method in all cases is to compare
one circuit or component with others. If
the actual values of some are known,
therefore, they can be used as standards
to measure the unknown. As an example
of how the dynatron is used in practice,
suppose it is required to find the proper-
ties of an HF choke at a certain frequency.
The dynatron is used to set a tuned circuit
in oscillation at the appropriate frequency,
and this oscillation is picked up on a near-
by receiver which can be --sed to detect
the exact oscillation point adjustment.
Then the choke is connected in -parallel
with the tuned circuit. Two effects will be
noted. Oscillation will probably be
stopped, which . necessitates a certain
amount of bias reduction. When it is re-
started, the frequency will be found to
have shifted, which in turn necessitates
tuning condenser adjustment to restore it.

The first of these effects is due to loss
introduced by the choke, and the second
is due to reactance. Both of these effects
should be very small in a good choke, but
most samples exhibit considerably in-
creased effects at particular frequencies.
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One megohm and 1 m-mfd. are satisfac-
tory but by no means record figures;

results as bad as 30,000 ohms and 15 -

m-mfd. are not unknown. It is easy to
compare. one choke with another by
noting the .respective readjustments re-
quired to restore oscillation and frequency
to “the original  condition. The actual
values of -equivalent resistance can be.
measured by substituting small compo-
sition resistors of the usual type-(which can
be rehed upon to stick to their. DC values
up to high frequenmes-—-zo Mc/s or there-,
abouts) and ‘comparing the bias ad]ust~
ment. Smnlarly the. equlvalent capacity.
can be measured if the tuning condenser
is calibrated. Whatever capacity has to
be taken out on the tuning condenser is,
of ‘course, equal to that put in by the
choke. A reduction in tuning capacity to
restore the ongmal frequency after the

.of the connecting leads.

Wireless
World

one to the other and adjusting them until
the frequency is the same for all. “As a
difference in frequency of a few cycles per
second can easily be detected by the
change in the beat note between dynatron
and receiver, it is clear that more than
ample accuracy of comparison is provided.
The important practical point to observe
is that in changing over from one to an-
other there must be no appreciable
difference.in the lengths and dispositions
With this object
in view they should be kept short and
straight. - Crocodile clips are useful for
easy change-over.

Comparnson of the dynamic resistances
of tuned circuits is quite simple, but it may
be worth noting that the circuits being

compared may each be connected in’
parallel with a permanent standard circuit

adjusted to the same frequency—m which
case numerical companson can be estab-

THE DYNATRON
AND ITS USES.
Fig. 1.—Diagram (a) is
the fundamental anode
circuit of a dynatron
oscillator, and at the
frequency of oscillation’
is equivalent to {b).
If a resistance is joined
in parallel, ({(c), the
total equivalent resist-

sitating réduced  grid
bias to maintain oscil-
lation. If a capacity
is joined ‘in parallél,
{d), the standard cap-
acity has to be reduced

frequency ; but if an
inductance is con-
“ nected, (e}, the stan-
dard ca.pacity must be
increased.  These tests
are used to determine
the nature and amount
of a component such
as a HF choke, which
ordinarily is ~equiva-
lent to a small capacity
in parallel with a high
resistance. For com-
paring the sections of
a gang condenser, cir-
cuit (f) is used ; the
standard condenser
need not be included
unless it is desired to
measure the capacity
of the gang sections.
Coils are compared. as
at (g), and complete
tuned circuits com-
pared with one another
and with the standard
as at (h); but if
merely
with one another is
desired it may be sim-
plified to (i). Although
a switch is shown to
indicate.a change-over,
this does not mean
that it is the best way
of doing it in practice ;
- clips are better.

choke is connected shows the reactance of

the cheke to be capacitive,; the reverse

shows it to be inductive. -

It ought to be fairly obvious how similar
methods can be adopted for other measure-
ments. ~ The matching of coils and con-
densers is done by changing over from

lished by substituting known resistors—or
they may themselves form the sole oscil-
lating circuit. The ability to measure iron-
cored and screened coils, to which it is
difficult or impossible to couple test coils,
puts the dynatron method ahead of others.
It need hardly be mentioned that when the

ance is reduced, neces-

to restore the original

comparison .

12 3

coils are not completely screened it.is
essential to- put them well apart, or at
right angles, so that they do not couple.
The losses introduced into tuned circuits
by such things as valve holders, screens,
insulation, or even
working valves, can
be estimated in a
similar manner. To
test- insulating
materials, they may
be clamped between
* flat metal plates to
form a condenser.
The loss due to
~such a condenser is
" compared with that’
due to the same
area and thickness
of another material.”
Havmg gained ’
some idea of how
J the dynatron s’
applied, we may
consider the best’
form of " unit for
laboratory  pur-
poses. In essence the dynatron circuit is’
as simple as is shown by Fig. 2; in prac-’
tice it is desirable to - elaborate slightly.
For one thing, by-pass condensers ought
to be included so that HF currents are pro-’
vided with direct paths instead of havmg :
to wander through batteries, etc.

Fig. 2 sﬁoﬁvsh the sim-
plest dynatron system,
but . (see Fig. 3).

‘Practical Dynatron Umt‘ . h

As regards power supply, the heater of.
the AC/Sz takes the usual 4 volts. 1 amp.,,.
so is most economlcally ted from AC;.
but where there is none it may. not be un-.,
reasonable to devote a largish 4-volt,
accumulator to the job. Two-volt battery
tetrodes can be used, but their dynatron,
properties_are generally not very good,,
Where AC is available there is a choice
between running the heater from a smali
4-volt transformer and the other supplies
from batteries, or an all-AC drive. If the
AC is. rectified and smoothed it makes
rather a big affair of it. Semi- battery‘.
operation is cheap, .because of the low
current consumption; and the supply is
steady. But if the apparatus is used in-
frequently it is likely that when it is needed
the battery will be run down, and decldedly
not steady. A useful and adaptable com-
promise will now be described in detail,
with a switch for changmg between battery
and raw AC. The latter requires no recti-
fier or smoothing circuits, is always ready,'
for use, enables lower negative resistances
to be obtained without risk to the valve,
and can be heard with a non*osmllatmg
receiver. But it gives a rough note which s
not so euphonious, and comparison of bias
is not so accurate or convenient. Readers'
who ‘wish 'AC only or Dbattery only can
omit the parts that do not interest them.

The full circuit is given in Fig. 3; the
construction leaves considerable scope for
individual taste or facilities, but a mere
““breadboard ”* layout is quite permissible.”

The transformer is a special one sup-
plied by Sound Sales, giving 4 VOItS Tamp.
and 100 volts 40 mA.

The by-pass condénsers should bé nori-
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inductive and mounted close up to the
valve with short leads.

In series with the grid is a 5,000-ohm
resistor to prevent excessive grid current
on the positive swings. The grid potentio-
meter should be wire-wound and give con-
sistent wiper contact so that close adjust-
ment may be made. If the control is a
sound one, pointer-knob settings may be
used for comparative tests, but voltmeter
readings are more reliable, and terminals
are indicated for the purpose. But re-
member that when the voltmeter is with-
drawn the bias rises. It is wise to with-
draw a DC voltmeter when AC is being
used ; as, apart from no proper reading
being obtainable, the ‘‘movement” is
liable to be damaged by the vibration. An
anode voltage control is shown on the AC
side, but this (and also the tappings on

the battery side) must be regarded as semi-

fixed adjustments to obtain the best con-
_ditions in the first place, as, of course,
grid-bias comparisons are upset if the
other voltages are shifted. The anode
voltage control is not absolutely essential,
and an optional potential divider network
for fixed anode voltage is illustrated. By
the way, it is quite futile to attempt to
derive the anode voltage—about 20 is

Wireless
Werld

to be any very noticeable jump in the feed
current at the point when oscillation starts,
so it is necessary to listen for it on a re-
ceiver. The raw AC note is audible in a
superhet. or non-oscillating receiver, but
for accurately judging the exact tuning
point it is better for the receiver to be
oscillating. If there is no receiver that
can be made to oscillate, the same effect

can be gained by tuning it to a not-too-

strong station carrier wave. It is usually
best to disconnect the aerial for this pur-
pose and rely on stray pick-up. To check
whether the dynatron signal is the funda-
mental or a harmonic, move the grid con-
trol some distance round and note whether
the strength alters greatly. If it does not,
except perhaps a jump very close to the
oscillation point, it is the fundamental.

An Audible Note

It is easy to modulate the battery oscil-
lation by a clear high note for superhet.
trimming, etc., by connecting in series
with the tuned circuit, on the side away
from the anode, a 3-henry choke shunted
by o.or mfd. (Fig. 5).

As accessories to the dynatron, you
want a set of coils and a variable conden-
ser to cover the whole gamut of frequen-
cies in which you
are interested. Itis

GRID
VOLTMETER

T -9 (.23
Ve s
SCREEN
MILLIAMMETER
—x

- a good plan to
make these the
laboratory .stand-
ards of inductance
and capacity.  As
such ' they should
-be as well con-
structed as pos-
sible; particularly
the condenser. A
real laboratory

Cavl | | 100y

: l 2000 %w 5000 1w 2,0000 3w |

ALTERNATIVE POTENTIAL DIVIDER

condenser costs
anything from
about f4 up to a
few hundred
pounds, and unless
one is very keen on
this branch of the
work even the mini-

mum figure men-

tioned may be too
high. In that case

mm«aau

the best possible re-
ceiver tuning con-
denser should be se-

‘... Fig. 3 includes a number of refinements, and provision for all-AC
Two alternative resistance networks are

and semi-battery drive.
shown.

usually suitable—from a high-resistance

" petwork. Itisuseful to have a milliammeter

in-the screen circuit to indicate when the
unit is working and to give warning when
the grid bias is reduced too far.

For a preliminary test connect a coil
and condenser to the: tuned circuit ter-
minals, switch to either AC or batteries,
and when the valve has warmed up check
that the screen current varies as the grid-
bias control is rotated. As regards anode
current, there is no need to be dismayed

“if it is zero or even a milliamp or so in
the reverse direction. There is not likely

lected, particular
attention being paid
to smoothness = of
rotation combined
with mechanical rigidity. = See that vanes
are well centred and unlikely to warp;
and that spindle play, either sideways or
axial, is absent ; also that there is no like-
Iihood of slackness developing. The
Cyldon firm specialises in the better
classes of variable, and their catalogue
should be consulted. The B.35, a 350-

m-mfd. SLF type, was used in the original.

of the oscillator described.  The scale
should be fully visible and have space for
marking additional calibrations as well as
the usual 100 equal divisions. The Burn-
dept ‘‘ Ethovernier "’ is best for this pur-
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pose, -but unfortunately is difficult to
obtain now. A useful substitute is the
B.T.S. drive. As need may arise for
more than one variable condenser, it is a
good idea to mount them on plugs, or on
small panels fitted with slotted metal
strips for screwing down to the base-
board.

The coils are, of course, of the plug-
in type ; Eddystone makes a complete set

O 4>

2
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O
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Fig. 4.—Connections of the switch used in the
circuit of Fig. 3.

covering all the usual frequencies, with
plugs to fit into a low-loss 4-pin valve-
holder. Eveén the lowest wave coil (down
to 7 metres) can be used in the dynatron
oscillator. Two of the connections, lead-
ing to the reaction winding, are super-
fluous (except that the extra winding may
be connected in series, one way or the
other, to give different inductances); an

“alternative is to buy a number of empty

coil formers and wind them as required.

The table gives winding data for a set
of coils covering 9-3,000 metres with
plenty of overlap between ranges. Oscil-
lation was obtained over the whole of
every range when tuned by a Cyldon
B.35 condenser, and the figures in the
Table refer to this combination. )

The difficulty with coils is to calibrate
them. If one had access to an accurate
inductometer or
bridge it would
solve the problem.
In the absence of
this  improbable
facility the table of
inductances given
here will serve the
purpose to a fair de-
gree of accuracy,
except perhaps for
the slot-wound
coils.

The concenser is
not quite so simple.
If it is impossible to

Fig. 5.—Modulation at
approximately 1,000
c/s is obtainable by
connecting an audio
tuned circuit in series
with the radio.

borrow or otherwise
obtain any accur-
ately measured con-
densers by which to
compare it, the only
thing to be done is

to assume the coil inductances to be cor-
rect, and to derive the capacities from the

frequencies to which they tune.

frequency .f is equal to

The

159,200
159,200 ' Ghere

v
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fisin kc/s, L in mlcmhenrys and C in
m-mfds. The comesponding wavelength

formula is A =1.884vLC.
Measuring Capacity ‘Diﬁerences

The capacity calculated in this way in-
cludes that of the valve, the wiring, and
the coil. In measuring unknown capaci-
ties by the substitution method described,
one does not bother about the total
capacity in the circuit, but works on the
difference between two readings on the
standard variable condenser—before and
after connecting the unknown in parallel.
They way to calibrate the variable is to
tune in various stations on.a receiver, ad-
just the dynatren oscillator to give ‘‘ zero
beat note,”’ so. that its’ frequency is
exactly the same as that of the station,
and then to calculate the conres.pondmfY
capacities. Try to get points fairly well
scattered over the range of adjustment of
the condenser. Plot ‘these capacities
against divisions on the condenser scale;
but as the dctual values depend to some
extent on the rest of the circuit and are
not due exclusively to the variable con-
denser itself, the best thing is to make the
known point nearest the minimum of the
condenser a zero point, and to subtract
the total capacity at
this point from all
the others. ., The re-
sulting calibrations
will indicate the
capacity above that
at ‘‘zero’’ _setting
of the condenser.

Suppose, for ex-
ample, that you
wish . to measure
some small capa-
city, such as that
from grid to all
other electrodes of a
valve. Connect the
grid of the valve to
the anode side of
the standard vari-

31

Fig. 6.—A quickly
arranged audie source,

able condenser, and
the other electrodes
to the +HT side,
by the shortest pos-

making use of a step-
down output trans-
former. For the higher
audible - frequencies it
would be necessary to

sible leads. Set the
variable at “‘ zero,”’
and tune in a re-
ceiver to the dynatron oscillation. Re-
move the valve being tested, bring back
the dynatron into. tune with the receiver
(readjusting the grid-bias of necessary)
and the condenser reading then gives the
required capacity.

Having had a little practice with a few
examples of dynatron tests, the experi-
menter should have no difficulty in getting
the hang of the thing and in making very
accurate comparisons.  Although radio
frequency tests have been described, the
dynatron is equally applicable to audio
frequencies. A useful source of signals
for testing the low-frequency end of a re-
ceiver can be made by connecting the
primary of a step-down transformer—say

connect, an air-cored
choke in-paraliel.

Wireless
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INDUCTANCES OF COILS WOUND ON EDDYSTONE FORMERS.
Spacing Inductance Waveband.*
Type of Former. Wire. Turns. | (turns perin,). | {Miecro-
henrys). Metres. Fregueney.
Threaded, Type 936 .. | No. 22 3 7 0.6 | 81-20.1 | 10.3-37 Mc/s.
' » .. » 22 4 14 1.1 10.7-37.5 8.0-28 ,,
. » - » 22 6 14 - 2.0 14.6-50 6.0-20.5 ,,
» » .. yy 22 16 14 8.0 29.7-102 2.95-10.1 ,,
Plain, Type 935 . , 22 DSC 30 Close wound 31.5 58-200 1.5-5.18 ,,
» ’ .. 30 100 255 166-580 516-1,800 ke/s.
» ’ .. Fddystone Type BR main wmdm«r 1,760 446-1,500 | 200-672 -
Slotted A ' . GY »s 7,240 910-3,060 98-330 »

* With Cyldon B35 condenser, 0.00035 mid.

a I0:1I or 20:1I ratio—in place of the usual
coil.  Various notes can be. played by
using different condensers. in parallel.
When just at the oscillation point this
signal is very free from harmonics. The
output can be taken from the secondary
and applied to the gramophone terminals
of the receiver ; the signal voltage depends
on the anode voltage and reaches a maxi-
mum at half the screen voltage.
Reverting to laboratory accessories:
although standards of resistance might
appear a simpler matter than capacity and
inductance, they are actually more diffi-
cult for the amateur to make. A most
valuable piece of equipment is a decade
box giving any resistance in single ohms
up to 10,000, but if the accuracy and
freedom from inductance and capacity is
to be at all good it is a difficult and pains-
taking task. ~ Readers sufficiently inter-
ested should consult books dealing fully
with the subject.
step-by-step boxes of resistors and con-

densers, and perhaps coils;, are too useful

to leave out of the smallest lab. One is
always wanting to find the best capacity
to use in a certain position in'a circuit,
and connecting separate condensers one
by one is an unsatisfactory way of doing
it. A small box with a rotary switch
bringing into circuit in turn 2, 1, 0.5, 0.1,
0.05, 0.0I, 0.005, 0.002, 0.00I, 0.0005,
0.0002, 0.0001 mfd., or some such selec-
tion of condensers, is the thing to use.
Similarly for resistors. Of course, they
need not be highly accurate, but the
makers sometimes supply ‘such compon-
ents to closer limits than usual if they
are specially ordered.

LIST OF PARTS FOR DYNATRON UNIT

1 Power transformer, 4 V 1 amp., 100 V 40 mA
Sound Sales

1 Potentiometer, 10,006 ohms Reliance

1 Potentiometer, 500 ohms Reliance
3 Fixed condensers, 0.1 mfd., non- mductne

1R ance, 250 ohm i-watt Erie
IR ance, 300 ohm }-watt Erie
1 R ance, 2,000 ohm 2.watts Erie
1 Resistance, 5,000 ohm L-watt Erie
1 Valve

Mazda AC/82
1 Rotary switch, 4-pole, 3-way B.T.8.
1 5-pin Valve holder
1 or 2 pairs of mounted terminals Belling-Lee
1 Batiery eable 4-way 30in. with wander plugs.
Belling-Lee
Baseboard, panels, main flex and plug

A NEW SEASON’S IDEA

ONE firm has adopted a very sound
idea for its new season’s sets. In each
of them the radio frequency, intermediate
frequency, and audio frequency sections are
built as separate self-contained units. The
advantages of this system are obvious. Fac-
tory testing is very much simplified, since
the units can be put through their paces in-

-But a number of rough-

dividually before the finished set is given its
final test as a whole. Should trouble occur
after the set has been in use for some time
the service man should be able to locate: it
rapidly, and if the customer wants the set
back in the shortest possible time he can
remove the defective unit in its entirety and
replace it with another. The faulty unit
can then be attended to at leisure.

If this system were elaborated and brought
into general use it might go a long way to-
wards ending the complaints tHat one hears
about the delays and the expense that occur
nowadays when some major repair is neces-
sary. As matters are, the set is sent back
by the dealer to the manufacturers, the cus-
tomer having as a rule to pay carriage both
ways. A week or two may elapse before its
owner gets it back again. But if the set
were constructed of units of the kind de-
scribed and the dealer kept a floating stock
of these, he would be able to put any set
into working order again in a very short
time, and the cost to the customer would be

‘limited to the carriage to and fro of the

defective unit and of the labour needed for
puttmg 1t to nghts

THE TELEVISION FILM CAMERA of the

German Broadcasting Company . in . use, with .

a telephoto lens, at the Olympic Games. The

films were for subsequent transmission in the .
Berlm high-definition service.
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Listeners: Cuide
Outstanding Broadcasts
at Home and Abroad

HE Promenade Concerts
which enter upon their
42nd season on Saturday, are
undoubtedly the outstanding
feature of the week.
Throughout the season
which runs until October 3rd
Marie Wilson will lead: the
B.B.C. Symphony Orchestra
of ninety players which will be
conducted by Sir Henry J.
Wood, who has wielded his

Greenwood’s
Gustav Holst’’ will be con-
ducted by the composer during
this concert.
YODELLERS

In the Regional programme
on Sunday from 5.30 to 6 will
be included a relay of a Swiss
concert from Bale by Emmy
Braun and choir of yodellers,
Guerrino Termignone, who

“Salute to

TWO ISLANDS FEATURED

From the island of Ailsa
Craig off the West Coast of
Scotland, at the mouth of the
Firth of Clyde, comes a pro-
gramme at 8 (Reg.) on Satur-
day which will give listeners
an idea of the life on this little
island with its lighthouse and
small- community.

Rathlin, the lonely island
off the coast of County Antrim,
is featured on Monday at 9
(Reg.). Its 250 inhabitants
live a very primitive life, there
being no proper roads, no
lighting and no pipe water
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or the

Australian, and entitled
*“Wings Over Westralia.”” The
aviators were lost over the

SIR HENRY ]J.
WOOD conduct-
ing at one of last
year’s Prome-
nade  Concerts.
This year he will
" again be in com-

mand. Inset is
Marie  Wilson,
leader of the
B.B.C. Sym-

phony Orchestra.

baton on each successive
“Prom’’ since 1895. On the
opening night it is an inspira-
tion to hear the welcome given
to this eminent conductor who
has done so much to bring
classical music within the
reach of all.

There will be broadcasts on
no fewer than five days this
week. On Saturday, the open-
ing night, Liza Perli and
‘Arthur Fear are the soloists,
and this concert will be relayed
at 7.55 and 9.55 (Nat.). On
Monday, Wagner night, there
will be a ffty-minute relay
from 8 (Nat.) with Eva Turner
and Arthur Carron as soloists.
Part of the concert of William
Walton's works on Tuesday
will be broadcast from 8 to
9.40 (Nat.). The first part of
the Brahms concert on Wed-
nesday will be given Regionally
from 8 to g and a further
session from 10 to 10.55 Will
be broadcast Nationally. On
this occasion Pouishnoff will
be solo pianist.

From 8.50 to 9.40 on Thurs-
day the Tchaikovsky concert
will be broadcast, the soloists
being Roy Henderson and Eda
Kersey (violin). The first
concert performance of John

" recording of the mes-

_the word

will be playing the accordeon,
and the ‘“ Drei Tannen’’ Rural
Orchestra from Olten.
JAMBOREE .
From the grounds of Raby
Castle, County -Durham, to-
night (Friday) at 9. (Reg.),
will be broadcast the Scouts’
Camp Fire Sing-Song at a
jamboree. which is to be
attended by some 15,000
Rovers, Boy Scouts,

supply. The programmes will
consist of interviews with the
1slanders. .

Both of these broadcasts will
be carried out by wireless link.

COLOGNE TO AUSTRALIA

THE story. of the epic flight

from Cologne to Australia of
two young German airmen in
May, 1932, has been drama-
tised by Gordon Ireland, an

Girl Guides and Wolf
Cubs from all parts of
the British Isles, Scan-
dinavia and Holland.
Included in this pro-
gramme will also be a

sage given by the

GEORGE SCOTT-

WOOD, here seen before

the H.M.V. micro-

phone, who, with his

Six Swingers, will bz

heard on Saturday at
7.15 (Nat.).

Chief Scout during his visit the
previous day (August 6th).
When. asked where he found
“‘ jamboree,”” Lord
Baden-Powell said that he got
the idea from the word ‘‘cor-
roboree,”’ an Australian native
word for a large gathering.

-

Timor Sea and land:d about
100 miles from Darwin, their
objective. They were : tranded
in the Bush and dying of star-
vation when found. It is the
search for them which provides
the action for this play.

Lance Sieveking has cast the
play with authentic Australians
to provide the correct accents.
This will be broadcast on Tues-
day at 8 (Reg.) and Wednes-
day at 8.40 (Nat.).
BRANSBY WILLIAMS

A ONE-MAN scena, entitled
‘“Liverpool Landing Stage,”
will be broadcast for the first
time in the solo programme of
this great character-study artist
on Monday at g.15 (Nat.).

~ With the assistance of the

Effects Department fcr ‘‘ noises
off”” Bransby Williams should
produce a vivid sound picture.
‘“ BREACH OF PROMISE

A DpIsCUSSION between two
members of the Bar on this
somewhat delicate subject will
provide a thirty-minute broad-
cast from 8.15 on Thursday
(Nat.). It will be interesting to
hear the views of those whose
calling brings them rrequently
into contact with such cases.
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Week

BLACKPOOL

“Top o' tH ToOWER™ is
the title given to the ambitious
programme which emanates
from this popular resort. It
will include visits to such well-
known places of amusement as
the Tower, Palace of Varieties,
Opera House, Empress Bali-
room, Tower Ballroom and
Pleasure Beach from which ex-
cerpts from shows in progress
will be taken. This hour-and-
a-quarter’s programme is being
presented at 8.45 on Thursday
(Reg.) by Victor Smythe, and
will include many well-known
bloadcasters .
WEST COUNTRY

A MmusicaL show for broad-
casting with a strong note of
burlesque is
Roses” by Diana Morgan and
Michael Sayer, which comes
into the National and Regienal
programmes at 6.30 on Wed-
nesday. The title is derived

from the name of the west
country inn'in which a mixed
collection of people gather, in-
cluding commercial ‘travellers,
highway robbers, surreahsts, ‘
detective,
innkeeper.

a waitress and the

“The Bunch of -

~on Pieccadilly  Circus,

Lotte Lehmann, Kerstin Thor-
borg, and Friedrich Schorr.
Even those who say they can-

not bear the ‘“ heavy guns’’ of

Wagner as a whole,
love this delightful
opera with its rich
and sunny melody.

From the Salz-
burg Festival on
Tuesday the French
Regional  stations
are taking Hugo

BLACKPOOL and
The Tower which
will be visited during
the programme ‘‘Top
o' th’ Tower” on
Thursday.

Wolf's one and only opera,
*“ Der Corregidor *’ (The Three-
cornered Hat). The perform-
ance lasts from 4 until 10,
PICCADILLY CIRCUS

From the Swedish stations
on Saturday, from8.15 to 9.15;
comes an.interesting talk under
the heading, ““A- June Night
"’ ~which
will be illustrated by records
of music and sound impres-

* sions of this hub of the British

Empire.

<= < <> -

) CONTINENTAL CONCERTS .
Tue Grand Casino, Vichy,

comes into the programmes

THE CASINO, KNOCKE, from whence a Johann Strauss concert, con-
ducted by his grandson, Johann Strauss, will be broadcast at 9 to-night
by Brussels No. 1. :

OPERA FROM ABROAD

A €omPLETE recording of
Rossini’s  immortal  “*The
Barber of Seville’’ comes from
Bucharest from 7.55 to 10.45
this evening (Friday). On Sat-
urday the main opera event
comes from the Salzburg
Festival and is the performance
of ‘“ The Mastersingers '’ which
is being taken by Vienna
and Radio-Paris, as well as by
Czech and Swiss stations. The
conductor will - be.- Toscanini
and among the soloists will be

twice this week. On both occa-
sions the conductor will be
Karl Elmendorff, of the Bay-
reuth Opera. On Monday at

8.45 he will be conducting a

symphony concert, while on
Thursday at 6 Wagner s ““ Par-
sifal ”” will be given, both being
radiated by Radio-Paris.

In memory ‘of the opening
of the Bayreuth Festival
Theatre sixty years ago a
Richard Wagner concert ‘will
be given, with  Helge . Ros-
waenge as soloist, from the

- Somerset folk-songs.

Berlin station, at 8.20 on
Thursday.
The third Cathedral Concert

from the Salzburg Festival is
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being relayed by Vienna,
Eiffel Tower, and Lyons PTT,
when Pergolesi’'s ‘‘Stabat

Mater”” will be conducted by

Josef Messner.

<g <2 . <

“ DOWN SOMERSET WAY ”

.For those who are able to

listen during the afternoon, an

interesting item comes from’
“ Denmark at 3.45, when Inge
a young Danish

Michelsen,
singer, will give a selection of

White,
-deavoured to glvc jazz a deeper

It was

(Photo. by courtesy of L.M.S. Rly.) -

whilst on holiday in England
that Miss Michelsen was at-
tracted by these quamt old
songs. o

<= < <

~ SERIOUS JAZZ

O~ Saturday, at 6, from the

_ Danish stations, Vilfred Kjaer

will glv\c his Iatest pianoforte .
jazz suite, ‘“Black and
"’"in which -he has_en-

meaning.
. THE AUDITOR ¥

Nat., 5.25, Olympic Games Relay.
9" La Vie Pansienne.” 8,

Welsh Concert from Fishguard.

-Freda-
. Kindler. -
Reg., Debroy Somers and his Band.
, Scouts’ Camp Fire Sing-Song.
10.30, Harry Leader and his Band.

Abroad.

Brussels No. I, 9, Johann Strauss
Concert from the Casino, Knocke.
SATURDAY, AUGUST 8th.

Nat., 3.55, Olympic Games Relay.
7.55 and 9.55, Opening Night of
Promenade Concerts. 9The Ger-
shom Parkington Quintet.

Rez., 8, Ailsa Craig.  8.30, Music
‘Hall. 9Foden’s Motor Works
Band.

Abroad.

Rome, 9.30, Symphony Concert
from the Basilica di Massenzio.

.-SUNDAY, AUGUST '9th.

Nat 5.20, Chamber Music, Tatiana

kushina and the Pougnet-

- Mornison-Pimi Trio.. 7.55, Ser-

vice from St. Martin-in-the-

‘Fields. 9Reginald King and his

Orchestra and Leonard Gowings
. (tenor).

Rez., 5.30, Swiss Concert from Bale.
4 The London Palladium Orches-
tra. 7, Reatal: John Goss

- {baritone) and Antoni Sala ("cello).

road.
Kalundborg, 8.20, Classical Concert;

conductor, Tuxen.
MONDAY, AUGUST 10th.

Nat., Peter Yorke and his Orchestra.
8, Wagner Promenade Concert.
HPercival Garratt: pianoforte re-
atal of his own works. 9.15,
Bransby Williams.

:
i FRIDAY, AUGUST 7th.

%Pianoforte  Recital :

mclmcm?sor THE WEEK

hy

Mondny. Augusf 10th: (canﬁnued) i

Reg.," Royal Hotel,” musical variety
entertainment. 9, Rathlin.

Abroad.

Strasbourg  and  Bordeaux, "8.45,
Wagner Festival Concert from the
Casino, Vichy.

TUESDAY, AUGUST {lth.

Nat., The Kad Caylus Players.
8, "William Walton's Promenade
Concert.

Reg., 8, ** Wings Over Westralia.”
9B.B.C. Dance Orchestra. 9.40,
Pianoforte Recital : Arthur Ben-
jamin.

Abroad.

Radio  Paris,

baret.

WEDNESDAY, AUGUST 12th.

Nat., 6.30, * The Bunch of Roses.”
8, Claude Hulbert and Bobbie
Comber. 840, “ Wings Over
Westralia.” = 10, Part Il of
Brahms Promenade Concert.

Reg., 8, Brahms Promenade Con-
cert. 9, The Salvationist Supplies
Band and Samuel Worthington
(bas») 9 Rawicz and Landaver.

thsbourg, 8.45, Last Symphony
Concert of the Season from the
Orangerie.

THURSDAY, AUGUST 13th.

Nat., 8, Light Concert from Vienna.
850, Tchatkovsky Promenade
Concert. YB.B.C. Orchestra (C)
and Kenneth Ellis (bass).

£ e 0 5 o e 1 0 o i o R A 2 e e

8.45, Montmartre

Reg., 8.15, * Breach of Promise”
Discussion. 8.45, “ Top o th'
Tower.” 10.30, Joe Loss and his

and.

Abroad

Radio Paris, 8.45, Modern French
Music.
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O those who like to feel an ample
reserve of power under their

control the handling of this re-

ceiver should prove a never-end-
ing source of satisfaction. ]
speaking, a recciver can be described as
““powerful”’ -éither on account of its
station-getting qualities or its acoustic
output. The Challenger 524. merits this
description on both counts, for after de-
-ducting valves of purely auxiliary func-

Generally-

tion it will be found that those remaining
have been divided fairly equally between
the rival claims of signal amplification
and power output. In the output stage
alone there are no fewer than eight valves
arranged in parallel push-pull, and the
radio-frequency  stages include such
features as variable selectivity, a separate

. Wireless World, August 7ih,. 1936.

A 24-VALVE SUPERH

AND H

amplified AVC system, and an automatic
tone-control valve giving bass compensa-
~tion at low-volume levels-and cleaner re-
~ception of weak signals.
As might be expected in a set of -this
calibre, the first stage of the wircuit: is
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COMPLETE CIRCUIT DIA-
GRAM. Including the rec-
tifiers and the cathode-ray
tuning indicator there are
twenty-four stages, not the
least interesting of which is
the valve giving automatic
tone correction according to
the strength of the incoming
signal.
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GﬂgGF /v\ODEL 524

"TERODYNE OF WIDE RANGE
GH ACOUSTIC OUTPUT

devoted to HF amplification. ; Thme are
five ranges covering wavelengths from 8

to 2,050 metres, ‘and it has been arranged

that the maximum amplification of the
HF stage, as determined by the cathode
bias resistance,- shall be higher on the
three shoft—wa&e ranges: than' on ‘the
medium. and Jong -waves. Transformer
coupling is employed between the HF am-
plifier and the frequency-changer, which
is a heptode. This valve is followed by
two IF amplifiers operating at 465 kc/s.

Of the three transformers . associated
with the IF stages the first two are
arranged to give variable band-width by
means of a three-position selectivity con-

“trol switch. The variation of band-width

is achieved by . slightly mistuning .the

. prlmaxy and secondary wmdmgs by small
The third IF trans-
former, ‘which couples the second IF stage ’
~incorporates its own triode amplifier, is

fixed ' capacmes

to the diode blgnal 1ect1ﬂer has a single

“tuned- circuit to eorrect the dip in the
middle of the response curve of the pre-
‘cedmg stage and so to yve the reqmred
.overall response, , .

A separate amphﬁer and dlode rectlﬁcr :

i e e e e e e

FEATURES.—-Type.—Superhelemdyue receiver- for -AC - mains,
(3) 57-187 meires.

melres.  (2) 16-57.5 melres.,

i

1

1

i

E

i

E Circuit.—HF amplifier--frequency changer—iwo IF ‘ampliﬁcrs—AV‘C amplifier—AVC rectifier
E —beat oscillator—calhode-ray luning indicator—signal rediﬁw—ﬁrd LF ampliﬁer,—aulcmalig:
;' tonz control valve—{wo parallel driver valves—eighl! oulpul valves in parallel push-pull.
U reclifiers in parallel—grid bias reclifier. Controls.—(1) Tuning.
i

)

]

control and gramo. switch.
oscillator switch. Price.—£49.

VWA

DRIVER

BRIVER

AAAAA,
VWV
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'

2
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conTROL pap.
=

oo®

—n—

SPEAKER FIELES

W/
"
L

1

_first. three stages
_fier is fed with reduced bias from a tap-
. ping on the diode load resistance.

\f ﬁer

Full-wave
(2) Waverange. (3) Volume
(4) Tone control and mains on-off swilch.  (5) Selectivity. (6) Beat

Distributors.—Degalliers Ltd., 20, Polygon Mews Soulh,
London, W.2. : C *

- paralleled driver valves.
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are used to supply the AVC bias, the con-
trol EMF being taken from the anode of
the first IF valve. Except on.the ultra-
short waveband, .on which.the HF am-
. plifier. and frec uency—c)mnger stages are
not controlled, full AVC is applied to the
The second IF ampli-

The cathode-ray tuning indicator, which

controlled from“the second IF "valve.

" Three LF stagesioﬂamihe signal recti-
With-the: first-of ‘these is associated
the . aumhary automatic tuning control
“valve.” This is a pentode with its grid

- Waveranges.—(1) §-16

(4) 187-555 melres.  (5) 850-2,050 meires.

filament circuit paralleled with that of-the
first LF amplifier. The resistance load in
the anode circuit of the control valve
causes the input capacity due to the so-
called Miller effect to vary with the
mutual conductance of the valve, which is
in turn controlled by bias from the AVC
line. Contacts associated with the wave-
range and selectivity control switches are
arranged to put the ATC valve out of
action for hlgh-ﬁdehty reception on the

-medium- and-leng-wave ranges.

" The second LF stage consists of two
These are neces-
sary as under certain conditions power is
taken by the input circuit of the output
stage, which is designed to function under
Class B conditions at high' volume levels.

Power Supply

., The power supply equipment is lavish
and a total capacity -of no less than 64
mifd. is distributed throughout the stages
of smoothing. There are two separate
mains transformers and. a separate recti-

fier for supplymg the bias to the output

valves.

The controls are grouped round a

““clock face”’ tumng dial, which is fitted
with an impressive array of coloured pilot
lamps to illuminate the five waveranges.
The two-speed drive provides just the right
ratios for normal broadcast and short-wave
receiving. conditions, and the mechanism
is entirely free from backlash. Unex-
pectedly the mains on-off switch is incor-
porated in" the manual tone control, and
the switch at the minimum end of the
volume control is used to mute the radio
stages ‘and to bring into circuit the pick-
up sockets at the back of the chassis. The
waverange switch is to the left and the
selectivity control to the right of the
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Challenger Model 524-— o

tuning dial, while the sixth and final con-
trol immediately below is-the beat oscil-
lator switch. In general this feature will
only be required when trying to locate a
weak carrier on one or other of the three
short-wave bands.

The cathode-ray tuning indicator im-
mediately above the tuning scale is sensi-
tive and indicates the position of exact
tune with precision.

Wireless -
World

waveband. In the vicinity of the local
station on the medium waveband, how-
ever, the selectivity was not.quite so good.
There was clear evidence of overloading
which resulted not only in apparent
‘“ double-hump *’ tuning, but also in some
form of instability over a few degrees
near the position of exact tune. A re-
duction in the length of the aerial cleared
up this trouble, and the difficulty could
easily be overcome by the addition of

AUGUST 7th, 1936

the trimmers on the IF transformers re-
quired re-setting. On the short‘wave
ranges best results were- obtained- with the
selectivity control in the high-fidelity
position. On the selective setting some
difficulty was experienced in placing the
pointer on the position of “exact tune
owing to the narrowing of the response
under the combined influence of the
sharply tuned circuits and the amplified
AVC control.

o] o o
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1_BEAT OSCILLATOR VALVE 6C5
2.1st LF AMPLIFIER VALVE 6C5
3_IF AMPLIFIER VALVE 6K7
4.AV C'DIODE VALVE 6H6
5.AVC AMPL. VALVE 6K

ib’Wn'eless World |
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VOLUME CONTROL
" WAVERANCE SWITCH

12

TUNING CONTROL
BEAT OSCILLATOR SWITCH

6_IF AMPLIFIER VALVE 6K7°
7_AUTO. TONE CONTRCL VALVE 6K7
8_FREQUENCY CHANGER VALVE 6A8

9_HF AMPLIFIER VALVE 6K7
0 2nd DETECTOR * VALVE 6Hé

} DRIVER VALVES 6C5'S

TONE CONTROL

AN
ON-OFF SWITCH
SELECTIVITY CONTROL

The set is provided with
two loud speakers, one a
twelve-inch ‘“ auditorium ”’
type built into the chassis
and the other a ten-inch sub-
sidiary unit for reinforcing
the high-note response. The
reproduction is of the clear-
cut quality which character-
ises a low harmonic content,
and even at power outputs
approaching the maximum
available from the set the
lower notes of the organ re-
tain their smooth, round
quality. The really excel-
lent reproduction o piano-
forte playing indicates good
transient response, and the
fact that the volume can be
turned well up without pro-
ducing a hard and edgy tone
shows that the upper middle
register is free from any
- serious resonances. -
te The chassis is divided into

The central tuning urut is protected by a heavy gauge chromium-plated shield.
controls is somewhat unconventional, the mains on-off switch being incorporated with the tone control, and

the radio-gramo. switch with the volume control Metal valves are used throughout the receiver chassis.

The range of the receiver fulfils the ex-
pectation resulting from an examination
of the circiit. The medium broadcast
band in daylight is as full of stations as
the majority. of sets. under night recep-
ilon conditions, and a really sparkling per-
formance .is provided by the short-wave
ranges.” Jt is safe to say that thls set. will
receive amythmg that is geing in the way
of: broadcast transmissions with the excep-
tion of the shortest television wavelengths.
The signal- “to-noise ratio throughout 'the
entire range of the set is much above the
average, there being little to choose in this
respect between any of the wavebands.

The "ultra-short waverange goes down B
to 8 metres, but dees not get into its full-

stride until the peinter reaches a setting
in the neighbourhood of 9.5 metres. Be-

tween this wavelength and 16 metres,

that is to say, the point at which it over-
‘laps the next highest scale, the full magni-
fication of the circuit is obviously at the
command of the listener,

Repeat points are entirely absent on the
short waveranges, and there is no trace
of second-channel interference and
whistles on the broadcast bands. With
the selectivity control set to give the
narrowest IF band width, adjacent
channel selectivity is possible between
stations such as Cologne, North Regional
and Sottens. With this setting the
Deutschlandsender is also easily separated
from its adjacent stations on the long

some form of local-distance control con-
nected externally across the aerial and
earth terminals. Another point to watch

The arrangement of the

two parts, the receiver
proper, and the power
supply and output stages.
The cores-of the twin mains transformers
are of unusually generous proportions, and
the range of mains voltage adjustment i

L e ~.8 P .
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How

The exght valves comprising the output stage are mounted together with the rectifiers and the
main loud speaker on a separate chassis.

for in tuning the set is a slight shift of
the centre of tuning when the variable
selectivity control is changed. This would
seem’ to indicate that the adjustment of

exceptionally wide, covering as it does
voltages from- 110 to 250. The power
consumption is 250 watts and the total
weight of the equipment is g5lb.
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" Broadcast Brevities

NEWS FROM PORTLAND PLACE

Tricky Landline Work

NOT the least arduous job in
connection with the broad-
cast from Beachy Head on
Wednesday last was the estab-
lishment of the landline link
between the lighthouse and the
mainland. Normally, all com-
munication with the shore is via
motor boat to Eastbourne Pier,
an hour’s sailing distance away,
and it was by this route that the
commentator travelled. The
landline, however, had to be
lowered over the face of the cliff.

Stormy Weather

It so happened that the
weather was exceptionally bois-
terous when the Post Office
" cable was being slung from the

telegraph post at the cliff sum-
mit, 575ft. from the beach, and
the installation engineers spent
some hectic hours ‘* hanging on
by the eyebrows’’ until the
cable was safely in position. Just
another instance of the detail
work which goes on behind the
scenes of a successful broadcast.

B.B.C.’s Transport Fleet

The motor boat was a new
form of B.B.C. transport. Motor
“vehicles already comprise quite
an imposing fleet, and it may
surprise many people to know
that the Corporation owns
nearly sixty of these, ranging
from small pantechnicons for
conveying orchestral instruments
to light saloon cars used by pro-
gramme stafl and engineers for
visiting outlying districts in con-
nection with outside broadcasts.
Some 50 per cent. of the vehicles
are used in the London area.

Receivers on Ambulance

Chassis

Probably the B.B.C.’s two
heaviest vans are those contain-
ing the mobile transmitters used
for field-strength measurements
prior to the erection of a new
transmitting station. The re-
ceiving apparatus employed for
field-strength tests is contained
in cars having special non-
metallic bodies mounted on am-
bulance chassis, which have
super-springing arrangements.

o B O

Regional Scheme Still
Growing

HE ‘‘Regional Scheme,’” if
such it can still be called,
has no end, for as one station
is completed plans are drawn up
for the erection of another to
cover some part of the country
which experience proves is still
not adequately served. '
Time was when we thought
that Burghead—that. lone sen-
tinel-like station nearing comple-
tion on the Moray Firth—would

complete the B.B.C. chain and
fill the cup of listeners’ happi-
ness; but long before the
foundations were dug it was
agreed that the South and West
of England must have new
transmitters as well,
That, however,
story.

North Scottish: Opening

Date

Burghead’s opening date will
be September 2o0th. . The wave-
length has not yet been officially
announced ; but, as the North
Scottish transmitter will be, to
all intents and purposes, nothing
more than a glorified relay sta-
tion, we may assume that syn-
chronisation will be resorted to.
With what station will it be syn-
chronised ?

Readers who can answer this
question will have no difficulty

is. another

in guessing the correct wave-
length.
3 o == =]

Gertrude Lawrence

ONE of the greatest inter-
national artists returns to
the microphone on August 24th
(National, 8.0 p.m.) and Re-
gional (August 25th, 8.55 p.m.).
She is Gertrude Lawrence, who
will play the lead in the musi-
cal story, ‘‘Never Talk to
Strangers,”” by Kenneth Leslie-
Smith and Philip Leaver. The
story begins on an Adriatic
steamer, moves on to Trieste
and Paris, and ends in the Cus-
toms House at Dover.‘ The pro-
ducer ‘is' John Watt. Gertrude
Lawrence has been broadcasting
since 1927, latterly with Noel
Coward, with whom she went on
tour last autumn in ‘‘ To-night
at 7.30.”

News of

Wireless Relays

HE Postmaster-General has
received a deputation from

the Relay Services Association
of Great Britain, which placed
before him certain points aris-
ing from the Government’s
decision to extend the existing
licensing system for another
three years. The Association is
naturally up in arms against the
possibilily  that existing ex-
changes may be compulsorily
purchased by
three years’ time. The points
raised by the Association were
fully discussed, but the Post-
master-General, while promising
to consider the views they put
forward, said that he was not
in a position to add anything

to the announcement already.
“made by the Government.

Demonstrations on
75 Centimetres

T a recent radio exhibition in’

Geneva  demonstrations
were given of transmitters
working on 75 centimetres using
a little over half a watt input.
It is reported that signals were
clearly received at ten miles’
distance. Power was obtained:
from a car battery, the voltage
being stepped up by means of
a vibrator and tiransformer in
the usual manner.

New French High-powered
Station Proposed

RENOBLE is to be the

venue of a super-broadcast-

ing station of high power,

accerding to a statement made

the P.M.G. in

the Week

by M. Pellenc, the Director of
State Broadcasting. Already, it
is said, engineers have arrived
at the proposed site of the new
station in order to make a pre-
liminary survey. Although 1t is
not intended to make this
station the most powerful in
France, it is said that at least
it will be comparable with the
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New Recording System
THE Philips-Miller system of
sound recording has been
installed at the Maida Vale
studios of the B.B.C. The
recording is done on a 17.5-
millimetre film, perforated along
one edge. These perforations
are for the purpose of syn-
chronising the sound with the
picture film. The sound film is
definitely not a photographic
one, and is visible throughout
the recording process. The
system, which has a linear re-
sponse of 30 to 10,000 cycles
per second, was described in
The Wireless World of February

28th, 1936.

The Institute of Wireless
Technelogy
SPEAKING at the Annual

General Meeting of the
Institute of \Wireless Tech-
nology the President empha-
sised the necessity of special
training for television engineers,
and pointed out that the Insti-
tute is the only professional
body examining in television.

-He also reminded his hearers

that the standard of knowledge
necessary for servicing television

- receivers will be very much

greater than that which has
been demanded by ordinary
broadcast - sets.

Set Making in U.S.A.

AN important lecture com-
. paring British and Ameri-
can methods of manufacture

‘will be given at the Midland

Hotel, Manchester, at 7.30 p.m.
on Wednesday, August 12th,
by Mr. J. B. Ferguson, who is
responsible for the production

DUTCH TELEVISION. A directly scanned outdoor scene, transmitted

by the Philips 405-line interlaced system.

This untouched photograph,

taken with a 2-sec. exposure, hardly does justice to the picture as it
appears on the viewing screen.

most - powerful existing ones.
The exact power and other tech-
nical details have yet to be
decided upon,

of the well-known Ferguson
brand of American receivers.
Those interested are cordially
invited to attend. '
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The Dynatron

By “CATHODE. RAY”

OME time ago, when explaining the
‘simplicities of Ohm’s Law, T men-
tioned that there are some things,
such as valves, that are not ruled

thereby. If they were, valve character-
istic ciirves would be superfluous. It would
be necessary to know merely the resistance
of the valve, from which the current for
any HT voltage could immediately be
calculated—as w1th any ordinary resist-
ance. Flg 1 gives the characteristic
‘curve’”’ of a 5,000-ohm resistor, which
shows what I mean by saying that it is
too simple to take the trouble to draw.
The one figure “ 5,000 tells the whole
story. Applying 50 volts causes a current

‘MILLIAMPERES
AY
A\

=50 ‘0 80 100 160

nary “resistots. ' ‘Ihe full line is for. a.
m -resistor, the -dotted line for
S zo,ooo ohms:

ﬂhamps to pass, doubhng the
ubles the current ; reversing the
50) .causes a reverse current
ilhamp) to. ﬂow Tha,t is sxmple

The dotted. hne is the charactenstlc of
a :(o,ooo-ohm resistor, and it will be noted
that it ‘makes its appearance as a slope of
half the steepness of the 5,000-ohm line.

When a valve specification declares that
the resistance (or - impedance) is - 5,000:
ohms, it exther lmphes or specifically states
that thxsus 50 under some definite con-

and’ zero grid volts When there are other
eléctrodes—screens -and so forth—their
vo}tages have to be specified too.

Resxstance and Impedance

Flg 2, shows a characterlstlc cur\e A
of a valve that is 5,000 ohms at the usual
100 and o volts. An ordinary 5,000-ohm
resistor at 100 volts would pass 20 milli-
amps., as- shown by the star on the
diagram, and all other points would be on
a straight line, B (whlch of course, is the

Simply E

same as the full line in Flg 1). But al-
though our valve is 5,000 ohms at 100
volts, -this does not mean that the
corresponding anode current-is 20 milli-
amps. It is probably a good deal less—
perhaps about 10, as shown by the marked

point on the curve A. According to Fig. 1

this would stand for 1,000 ohins. In what
sense, then, can the valve be consxdered
to be 5,000 ohms?

- When a valve is in.actual use, one is

generally concerned with small changes in
voltage, caunsed by a signal, above and
below the point that is fixed by battery
or power supply voltage. The important
part of the characteristic curve, then, is
the part in the immediate neighbourhood
of the working point. ~Supposing for the
moment that the working point. happens
to be at 100 volts and zero grid bias, the

slope of the curve here is indicated by the.

dotted line C, and it is parallel to B. So
just around the working point the valve
behaves in the same way as a 5, 000-ohm
resistor so far as small variations in voltage
are concerned. That is why 5,000 ohms

is said to be the AC resistance or the i im-

The resxstance
Ohm’s Law, would be

pedance. according to

100 volts
-————,or 10,000
mp.

‘ohms ; and that is of mterest when making

the power supply arrangements. But it is
not the figure to be used when calculating

‘the amplification obtainable from the

valve.
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Fig. 2.—The line A is a typical valve
characteristic curve. The slope at 100 volts
is the same as that of the 5,000-ohm line B,
but the current is only that corresponding
to 10,000 ohms. The figure given in the

valve catalogue is the AC résistance,
5,000 ohms.
Talkmg of amplification; in actual

practice one would not use the valve with
no grid bias, and probably the anode
voltage would be higher than 100. It is
perfectly clear from Fig. 2 that, if the
anode voltage is altered, the slope of the

xplained - |
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—and, Incidentalﬁly,
Most Other Sorts
of Valves as Well

Lan s e o 0 0 R

curve, and hence the AC resistance, alters
too. And if additional curves for other
grid voltages were visible, they would show.
quite clearly the alterations in resistance,
caused by them. So when the valve leaflet
says the resistance is so many ohms, this.
must not be regarded as a fixed fact inde-
pendent of how the valve is used. In pass-
ing it may be mentioned that when a
negative grid bias is applied to a valve i,
causes an increase in anode AC resistance.
that approximately offsets the -decrease
caused by an addition of p times as many
volts to the anode. For example, if our.
valve had a p (amplification factor) of 15,
and were worked with a grid bias of =3
volts, the working point conditions would
be restored by adding 45 volis to the
anode, making 145 in all. But it must be’
remembered that this is an approximate ,
rule that is useful for most normal con--
ditions of operating valves, and may cease
to held in exceptional cases.

Full and Partial Rectification

Before going on to look at one of the
most interesting of these exceptions, just
take note of what happens when the anode
voltage is negative. There is no anode
current at all, either positive or negative ;
there is no slope at all to the line, and that
means that the resistance is infinite. If the
valve is worked at the zero point, and an
alternating voltage is applied, the positive.
half causes a positive current, the negative-
half causes nothing, so an alternating
voltage produces a unidirectional current.
That is rectification, and it occurs to some
extent whenever the applied voltage covers.
conditions of varying AC resistance. In a
valve the resistance varies most markedly
around the zero point, which is conse-.
quently selected for intentional rectifica-
tion ; but unhappily it varies also to some
extent throughout the range of possible.
operating conditions, so that rectification
and consequently distortion are never
entirely absent.

Another aside; all this talk about slopes
of valve characteristic curves must on naq.
account be confused with what is usually
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understood by the term ““slope” in such

a connection, which, incidentally, has no

more right to the exclusive use of the term
than the matter I have just been describ-
ing. But there is a general agreement to
understand by ‘* slope’’” another character-
istic of a valve—the mutual conductance
—which is actually the slope of the anode
current/ grid voltage curve. As a matter
of interest, the ratio of the two slopes is
the amplification factor, u.

The interesting irregularity to which 1
made reference is in the characteristic of
the now disappearing screen-grid valve.
The cause of its disappearance is this very
irregularity, which its successor, the HF
pentode, does not possess; but what
renders the tetrode screen-grid valve less
suitable for general use qualifies it for
certain special uses.

The Negative Resistance Kink

The triode valve has a curve of the type
shown in Fig. 2. As the anode voltage
‘increases the line continues to rise up-
wards, getting straighter, until the filament
can no longer supply the wherewithal for
so much current, and the line bends over
towards the horizontal again. The pentode
is also curved, but with a different shape
at the lower end (full line in Fig. 3).
The tetrode is similar at all anode voltages
greater than the screen voltage, but below
this there is a curious dip (dotted line in
Fig. 3). The thing that is really remarkable
and special about it is that the line slopes
down from left to right. This may not seem
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Fig. 3.—A pentode valve characteristic

curve has the shape of the full line, being

for most purposes an improvement on the

dotted line, which is the characteristic of
a tetrode (screen-grid valve).

to be anything to get excited about, until
one begins to think it out. In almost every
sort of resistance that can be thought of,
whether it obeys Ohm’s Law or not, an
increase in voltage causes an increase in
current, and a voltage does not drive a
current in the opposite direction, like an
obstinate mule. This backward sloping
curve is really almost as phenomenal as a
stream gaily flowing uphill. - If an in-
crease of V volts causes an increase of —1
amps, the resistance can only be regarded

as — —;in effect, a negative resistance.
1

That may appear as easy to visualise as
a mathematical imaginary quantity or a
fourth dimension. Let us think it eut a
bit further. What does a resistance really

Wireless
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amount to in practice? When one wants
to heat a room by electricity, one does it
by connecting a resistance across the
supply circuit. The more resistance that
a given current can be forced through, the
more heat. When a transformer, motor,
or any othér electric power converter is
wound with excessively thin wire for the
purpose, the undue resistance causes the
thing to overheat. Heat is the evidence
of power being lost. Usefully lost, it may
be, on a cold day, but lost nevertheless so
far as the electric circuit is concerned.

p———e——100 VOLTS

Fig. 4.—What oscillator circuit could be
simpler than the dynatron ?

When the object is to use the electricity
for driving a train, dusting the room, or
making a loud sound issue from a speaker,
loss of some of the electricity in the form
of heat is wasteful, if not a good deal

worse. So resistance is in the nature of a’

not-altogether-avoidable evil. Resistance
in a valve absorbs some of the power with
which that valve is entrusted. When the
valve is connected across a tuned radio
circuit, its resistance damps the circuit and
makes it less responsive and selective. It
is like a rusty suspension to a pendulum,
or a dirty bearing for a hair-spring. When
the resistance is infinite, that is to say
when there is none at all (for explanation
of this paradox see ‘‘ Resistance—Meat or
Poison,”” April 17th, 1936) the tuned
circuit - is free and undamped by any
except its own internal resistance. And
when the valve resistance is negative — ?
The only meaning that it can have is that
instead of stealing power from the circuit
it feeds power into it; instead of blunting
the response to tuned signals it sharpens
it; and, if the negative resistance is such
as to outweigh the combined positive
resistance of everything else influencing
the circuit, the excess of power builds up
continuous oscillations at the frequency to
which the circuit is tuned.

So the tetrode, when suitably adjusted,
can be made to improve the selectivity of
a circuit, or even to generate oscillations
in it. Used in this way, the valve is called
a dynatron.

The Simplest Oscillator Circuit

As everybody  knows, this is not the
only way of causing a valve to generate
oscillations, nor even the usual way. Any
receiver with ‘‘ reaction” will do 1t if the
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knob is turned far enough, although it is
extremely unlikely that any valve therein
is capable of being adjusted to any con-
dition corresponding to a backward-
sloping resistance curve. Instead, a coil
in the anode circuit is coupled to one in the
grid circuit in such a way that for currents
or voltages of the particular frequency to
which these coils are tuned the whole
arrangement is equivalent to a negative
resistance. This is not obvious, and I am
not going to stop to explain it, but there
are two things to be noted. One is that the
negative resistance of a back-coupled
valve is confined to a particular frequency
(the resistance being positive so far as
other currents are coricerned), whereas the
dynatron negative resistance is general;
the other is that an ordinary valve requires

_reaction coils, or tapped coils, or double

condensers, or some such complication be-
fore the negative resistance effect can be
obtained, whereas the dynatron works
on anything that is connected in the anode
circuit. So any coil of which only the two
terminals are accessible can be ‘‘oscil-
lated”” merely by connecting it to the
dynatron. This is very handy for testing
purposes or whenever an oscillator is
wanted with the minimum of circuit
complication.

BRITISH BUILT STATION
IN BULGARIA

The first of three stations to cover the

country, Varna, situated on the Black Sea

coast, is now on the air and will serve the

eastern area. Other stations are to be at
Stara Zagora and Vakarel,
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PRINCIPAL BROADCASTING STATIONS OF EUROPE

Arranged in Order of Frequency and Wavelength

(This list is included in the first issué of each month. Stations with an Aerial Power of 50 kW. and above in heavy type)

Station. ko/s. Positions Metres. kW. ) Btation. ke/s. Positions. | Metres. | kW.

Ankara (Turkey) 153 ... 1961 5 Bucharest (Romama) 823 |.......... 364.5| 12
Kaunas (Lithuania) 183 (...l 1961 ( Moscow, No. 4, RW39 (Stahna) (U.S.S.R.). . 832 f.......... 3806/ 100
Brasov (Radio Romania) (Romama) 160 |.......... 1875 | 150 Agen {France) . 832 |.......... 360.6 - 0.5
Hilversum No. 1 (Holland) (10 4. till 7 40| 160 |.......... 1875 | 100 Berlin (Gem;any) .. 841 |.......... 7| 100

p-m. G.M.T.) " s Norwegian Relay Stations 850 |.......... 352.9 —_
Lahti (Finland) Sofia {Bulgaria)’ 850 [.......... 852.89 0.75
Moscow, No. 1, RW1 (Komintem) (U S.S. R ) Valencia (Spain) " 850 f.......... 352.9{ 3.
Paris (Radlo Paris) (Franee) “ Simferopol, RW52 (U SSR. ) 859 .......... 349.2] 10
Istanbul (Turkey) . Strasbourg (France) . 859 |.......... 349.2| 100
Frkutsk (US.S.R) .. .. Poznan (Poland) 868 |.......... 3458 16
Deutschlandsender (Germany) “London Regional (Brookmans Park) 877 |...iiiia. 342.1) 50
Drojtwich .. .. Linz (Austria) .. . 886 |.......... 33881 15
Minsk, RW10 (U.S.8. R. ) Graz (Austria) . 886 |.......... 338,86, 7.5
Reykjavik (Iceland) .. .. .. Helsinki (thmd) .. 895
Motala (Sweden) : & Limoges, P.T.T. {I‘rsmce) . .. | 895
Novosibirsk, RW76 (U.S S.R. ) .Hamburg (Germany) . o S o904
Warsaw, No. 1 (Poland) Dniepropetrovsk (U.S. S:R. ) ‘ ;o] 913
Luxembourg .. Toulouse {Radio Toulouse) (France) 913
Leningrad, No. 1 RW53 (Kolpmo) (U 5. SR. ) Brno (Czechoslovakia) . 922
Kharkov, RW20 (U:S.SR.) . “Brussels, No. 2/(Belgium) 932
Kalundborg (Denmark) Algiers. (Algerm) .. 941 L
Vienna, No. 2 (Austria) . ‘Gioteborg {Sweden) 941 18, !
Tashkent, RW11 (U.S.S.R.) . . | Breslau '{Germany) .. 950 .......... 315.81 100
Oslo (Norway) . Paris (Poste . Parisien) (ance) 959 |.......... ‘$12.8 60
Moscow, No..2, RW49 (Stohelkovo) (U 8. S.B ) Bordeaux-Sud-Ouest (France) 968 |.......... 3009, 25
Tromsp (Norway) Odessa (US.S.R.) . 968 |.......... 3099 10
Tiflis, RW7 (US.SR.) Northern lrelaﬁd Regional (L;sbum) 977 ...l 807.1| 100
Finmark (Norway) e Genoa {Italy) . .. 986 |.......... - 304.3{ 10 -
Rostov-on-Don, RW12 (U S. S R. ) . Torun {Poland) > 986 |.......... 8043 24 :
Budapest, No. 2 (Hungary) . .. . Hilversum: No. 2 (Holland) (l 5 I. W. till 7. 40 995 |.........: 3015 60
Sverdlovsk, RW5 (USSR) . . p-m. G.M.T.) L
Boden (Sweden) T Bmtlslava (Czec‘hoslovakm) 1004 | .. ... .. e 298.8|  13.5
Banska-Bystrica (Czeehoslovakm), . . deland Regional (Drmtheh) 1013 |.......... 296.2( 170 .
Geneva (Switzerland) .. .. 'Chernigov (U.S.S.R.) . . 1013 |.......... 2082, 5
Moscow, No. 3 (RCZ) (U.S. S.R.) . Barcelona, EAJ15 (Spam) Spre22 oo 293.5 3
Ostersund (Sweden) .. e e Cracow {Poland) S22 o 2035 2
Voroneje, RW25 (U S8.R.) .. j S . Oviedo (Spain}. . o w22 2935, 0.1
Oulu (Finland). . e . Kgnigsberg No. 1 (Hexlsberg) (Germany)“. O 1~ 7 [ 291 | 100~
Uta, RW22 (U S S.R. ) e e ee, Parede (Portugal) . VR S 113 S D 201 5
Hamar (Norway) .. S o i Leningrad, No. 2, RW70 (U.SS.R. ) 1040 | 288.5{ 10.. :
Tomsbroek (Anstria) .. . Rennes-Bretagne (France) ’ 1040t 288.5| 120
Tartu (Kstonia) . . ve e Scoftish National (Falkirk) 11050 ...l 2857 50
Ljubljana (Yngssiavm) . .. o Bari No. 1 {Ttaly) . e L1059 L 283.3| 20
Viipuri, (Fm]aad} e e .. .. Paris (Radio €ité) (France) .. Lhees |l 2890.9 0.8
Bolzano (Im]v) Tiraspol, RW57 (U.8.8.R.) - 1068 .. ........ 2890.9 4
Wilno (Pola«nd), L Bordeaux-Lafayette (Fra.nce) 1077 ... 218.8| 12
Budapest, No. 1 (Hungary} Zagreb (Yugoslavia) .. 1086 |.......... ' 2762 0.7
Beromiinsier {Switzerland) Falun (Sweden) 1086 |.......... 276.2 2
Athlone. (Irish Free:State) NN .o Madrid, EAJ7 (Spam) 1095 |.......... 274 10
Palermo (Ttaly). Vinnitsa (U.S.8.R.) 1095 |.......... 274 10
Stuttgart (Gﬂman Madona (Latvia) 1104 ... ...... 271.7) 50
Alpes-Grenoble, P.T. T. (France) | Naples'(Ttaly) : 1104 |.......... 2717 1.5
Riga (La,tvxa‘») . Moravska-Ostiava (Czecho.slm akxa) 113 | 269.5| 11.2
Vienna No. 1 (Austﬂa) . Fécamp-(Radio Normandie) (ance} 113 |........c| 2695 10
Raha'rp (Mozoceo) .. . .. .. Alexandria, No. 1 (Egypt) . 1122 (... 287.4( - 0.25
Sundsvall (Sweden) .. .. . .- Newecastle . 1122 ... 267.4 1
Florence (1taly). .. . .. .o Nyiregyhaza (Hungary) 1122 | ..., 2687.4 6.25
Cairo, No. 1 (Egypt) .. .. . Horby (Sweden) . 1131 ... ...... 2653 10
Brussels, No. 1.(Belgium) . .. X Turin, No. 1 (Italy) 1140 |.......... 263.2 1
Lisbon (Pottugal) 620 |.......... 476.9| 15 Trieste (Italy) . 1140 (.. ........ 283.2| 10
Trondelag (Norway) - . 629 |.......... 476.9| 20 London National (Btookmans Park) 1149 |.......... 261.1| 20
Pragué, No. 1 (Gzechoslovakia) 638 |.......... 470.2 | 120 North National (Slaithwaite) 1149 ... ...... 2611 20
Lyons, P.T.T. (France) . 648 |.......... 463 | 100 West National {(Washford Cross) 1149 |.......... 2611 20
Petrozavodsk (U.S.8.R.) 648 .......... 483 10 Kosice (Czechoslovakia) . 158 ... ... 259.1 2.5
Cologne (Germany) . 658 |.......... 455.9 100 Monte Ceneri (Switzerland) . .. RPN D § Ul A O 25711 15
North -Regional (S&mthwmte) 668 |.......... 4491 70 Copenhagen (Denmark) .. RO I B I (I 256.1| 10
Sotiens (Switzerland) . 677 j.......... 443.11 100 Kharkov, No.2, RW4 (U.S. b R ) ; 1185 |.......... -2563.2| 10
‘Belgrade (Yugoslavia) 686 |.......... 4373 2.5 || Nice Corse ('Fl'ance) TR 0 3 £ T U 25321 60
Bodd (Norway) 686 |.......... 437.31 0.5 || Frankfurt {ind Relays) (Gemm.ny) SRS S B L - T D 251 25
Paris, - P.T.T. (France) . 695 .......... 4317 120 Prague, No. 2 (Czechoslovakia) O B -1 - S D 249.2 5
Stockholm (Sweden) . . 704 |l 428.1| 556 Lille, P.T.T. (France) . AU I B2 & N 124731 60
Rome; No..1 (Italy) .. . i 1 T DN 420.8| 50 ologna (Radio Marconi) (ltaly) 1222 |l 2455 50
Kiev, RW9 (U.8.8.R.) .. 722 ... 415.47 35 Narvik (Norway) .. .. 1222 ..., 24557 0.3
Tallinn {Estonia) .- s T oLl 410,41 20 Gleiwitz (Germany) .. e e 1 522, I 24371 6
Madrid, EAJ2 (Spa.m) . 27 N R 410.4 3 Cork (Irish Free State) 1240 ... 2419 1
Sevillé (gpam) o {73 ol 410.4| 5.5 || Saarbriicken (Germany) .o 1249 |.......... 2402 17
Munich (Germany) R I 77 0 PO 405.4| 100 || Riga (Latvia) .. .. .. 1258 |.......... -238.5| 10
Marseilles, P.T.T. (anee) . RS I 712 T O 400.5| 90 Rome, No. 3-{Italy) .. 1258 {.......... 238.5 1
Pori (Finland) . . . e .e . 749 ..., 400.5 1 San Sebastian, EAJ8 (Spam) 1258 |.......... 238.5 1
Sortayala (lmland) .. .. . R 2 T: I D 400.5| 0.25|| Niirnberg (Germany) . 1267 |..........| 2368 2
Katowice (Poland) .. . .. o TB8 L 395.8| 12 Juan-les-Pins (Radio Cote &’ Azur) (ance) 1276 |.......... 235.1| © 2.9
Scottish Regional (Falk‘lrk) 67 ..l 391.1| 50 Christiansand (Norway) 1276 ..o 235.1 0.5
Staling (US.8.R.) .. . 6 |, 386.6| 10 Stavangar (Norway) 1276 |.......... 2351 0.5
Toulouse P.‘l'.'r (France) . e e | TT6 L0 386.6| 120 Dresden (Germany) .. v e L1285 L.l 233.5 0.25
Fredrikstad (Norway) e sl e oL, 388681 1 Aberdeen .. . . .o | 1285 ..., 2835 -1
Leipzig (Germany) .. ) 785 |.......... 382.2| 120 || Klagenfurt (Austrm) e e . 1294 |.......... 231.8 5
Barcelona, EAJ1 (Spain) . i 795 ... 3774( 7.5 || Vorarlberg (Austrm) e . o 1204 L.l 231.8) 5
Lwow {Poland) . ] 795 377.41 16 || Danzig .. . . PO O & {1 T U 2302 05~
West Regional (Wa.shaford Cross) . 804 (.......... 37317 70 | Swedish Rel&y Statmns . e el JI812 Lol 2287 .
Milan, No. 1 (Italy) .. .. 814 |.......... 36886, 50 Magyarovar (Hungary) . .. 1321 |.......... 22741 1.25
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: " Tuning Taning
Bta.tion. . ! ke/s. ‘ Positions. l Metres. I kW, Station, i - ke/s, l Positions. l Melras. I kW
German Relay Statm,ls 1330 J— Paris (Eiffel Tower) (France) 1456 [.......... 206 5
Montpellier, P.T.T. (Franc e) 1339 - |.... 1.2 || Pecs’(Hungary) - . 1465 |.......... 2048 1.25
Lodz (Poland) . . 1339 2 Antwerp (Belgium) 1465 |.......... 204.8 0.1
Dublin (Irish Freo Smtc) 1348 0.5 || Courtrai (Belgium) 1465 |.......... 204.8 0.1
Rjukan (Norway) 1348 0.15 || Bournemouth .. 1474 |.......... 203.5 1
Salzburg (Austria) 1348 0.5 || Plymouth . 1474 |l 203.5 0.3
Tampere (Finland) 1348 0.7 || Binche (Belgium) 1487 ..., 201.7 0.1
Cairo No. 2 (Egypt) 1348 X 0.5 || Chatelineau (Belginm) 1492 |.......... 201.1 01
Konigsberg (Germany) 1348 . 2 Wallonia (Belgium) 1492 [.......... 201.1 0.1
Nottoden (Norway) 1357 . 0.15 || Nimes (France) 1492 |...io.... 2011 0.7
Ttalian Relay Stations 1357 |oevvenen.. 2211 — Albacete (Spain) 1492 |.......... 201.1 0.2
L’ lle de France (France) 1366 | ......... 219.6 0.7 || Radio Alcoy (Spain) .. 1492 |.......... 201.1 0.1
Basle (Switzerland) 1375 |..oveennn. 218.2 0.5 || Santiago (Spain) 1492 ... 2011 0.5
Berne (Switzerland) .. 1375 Joeooan.. 218.2 0.5 || Liege (Radlo Cointe) (Bclgmm) 1500 ..., 2090 0.1
Warsaw, No. 2 (Poland) 1384 |.......... 216.8 2 Verviers (Belgium) .. .. 1500 |.......... 200 01
Lyons (Radio Lyons) (I'rance) 1303 |.......... 215.4| 25 . || Pietarsaari (Finland) . 1500 |.......... 200 | 0.25
" Beziers (Radio Midi) (France) 1429 ..., 209.9 0.3 || Radio Alcals (Spain) RV I 13 B OO 200 0.2
Alexandria, No. 2 (E gvpt) 1429 - .......... 209.9 0.5 || Karlskrona (Sweden) .. I 1% 3 T 198 0.2
Turku (Finland) 14290 |.......... 209.9 0.5 || Liepaja (Latvia) P I U 7 A PN 173 0.1
Miskole (Hungary) 1438 [.......... 2086, 1.25

SHORT-WAVE STATIONS OF THE WORLD

Melbourne (Australia)

Call ing Call Tuning .
Station. Sign. 1 ke/s. I Posm::x Ketres.l kW. l - Station. Sign. ’Podﬁons. ‘l’eﬁtu. kW,
Ponta Delgada (Azores) CT2AJ 4,000 {........ 75.00 | 0.05] | Jeloy (Norway) LKJI 9,530 |........ 3148 | 1
Kharbarovsk (Russia) RVI5 4273 | 70.20 | 20 Qchemx‘tady (U.S.A. ) W2XAF | 9,530 |........ 3148 | 25
Sourabaya (Java) .. | YDB 4,470 §........ 6741 1 Zeesen (Germany) DIN 9,540 |........ 3145 5
Caracas (Venezuela) . . . | YV2RC 5800 |........ 5172 | 1 Zeesen (Germany) DJA 9,560 |........ 3138 | 5
San Jose (Costa Rica) TIX 5,820 |........ 51562 1 Bombay (India) vuB 9,565 [........ 3136 | 4.5
. ‘Maracaibo (Venezucla) . YV5RMO| 5,850 |........ 51.28 1 1 Millis (U.8.A)) . WIXK 9,570 |........ 31.35 | 10
Vatican City (Vatican State) HVJ 5969 |........ 50.26 | 10 Daventry (Gt. Brltmn) GSC 9,680 |........ 31.32 | 15
Trujillo (Domenica) .. HIX 5,980 {........ 50.16 | 0.2 Lyndhurst (Australia) VK3LR 9,580 [........ 3132 1
Mexico City (Mexico) XEBT 6,000 |........ 5000 1 Buenos Aires (Argentina) LRX 9,580 |........131.32]| 5
Moscow (Russia) RW59 6,000 |........ 50.00 | 20 Philadelphia (U.S.A.) W3XAU | 9,590 |........ 3128 | 1
Drammon 1ville (Canada) CFCF 6,005 |........ 49.96 | 50 Sydney (Australia) VK2ME | 9,590 |........ 31.28 | 20
Havana (Cuba) . CoCO 6,010 s 0.5 Eindhoven (Ilolland) PCy 9,590 |........ 31.28 | 20
Singapore (Malaya) .. ZH} 6,018 0.09| | Prangins (Radio-Nations) (Smtz’l d) HBL 9,595 |........ 31.27 | 20
“Bogota (Colombia) HJ3ABH | 6,018 1.6 Rome (italy) . 2RO 9,635 [........ 31.13 | 25
Zeesen (Germany) pJC 6,020 5 Lisbon (1’0rtn1,al) CTIAA 9655 |........ 31071 25
Pavama City (Panama) HP5B 6,030 0.1 Lisbon (Portugal) .. CTICT 9,677 {........ 3100 05
Calgary (Canada) VESCA 6,030 0.1 Madrid (Spain) EAQ 9,860 |........ 30.43 | 20
Boston (U.S.A) WIXAL | 6,040 10 Bandoeng (Java) PMN 10,260 |........ 20.24 | 10
Miami (U.S.A.) W4XB 6,040 2.5 Ruysselede (Belgium) ORK 10,330 1........ 2004 9
Pernambuco (Brazil) PRAS 6,040 3 Tokio (Japan) JVN 10,710 |........ 28.01 | 20
Barranquilla (Colombia) HITABG | 6,042 0.15 | Tokio (Japan) . JVM 10,740 |........ 27.93 | 20
Daventry (Gt. Britain) GSA 6,050 : 15 Medellin {(Colombia) . HJ4ABA {11,710 |........ 2562 1
Cincinnati (U.8.A) .. WSXAL | 06,060 ¥ 10 Winnipeg (Canada) .. CJRX 11,720 |........ ‘2580 2
Philadelphia (U.8.A.) W3XAU | 6,060 [........ 4950 1 Paris (Radio-Colonial) (Francc) TPA4 11,720 |.... “...125.60 | 10
Skamleback (Denmark) 0XY 6,060 |........ 4950 0.5 Daventry (Gt. Britain) GSD 11,750 |........ 2553 | 15
Manizales (Colombia) HJ4ABL | 6,067 {........ 49.45 | 0.15| | Zeesen (Germany) DID 11,770 {........ 25491 5
Vienna (Austria) .. .. OER2 6,072 f........ 4941 | 15 Boston (U.S.A)) » WIXAL {1L,790 |........ 2545 - 10
Penang (Malaya) ZHJ 6,080 |........ 49.33 | 0.05| | Rome (Italy) . 2RO 3
Chicago (U.S.A.) WOXAA | 6,080 [........ 4933 | 05 Daventry (Gt Butam) GSN
Nairobi (Kenya) VQ7LO 6,083 |........ 4931 | 05 Wayne (U.S,A)) .. | W2XE
Bowmanville (Canada) CRCX 6,080 {........ 49.26 | 0.5 Lisbon (l’ortugnl) . {CTIAA
Johannesburg (South Afma.) AN 6,007 |........ 4920 5 Daventry (Gt. Britain) * GSE
Bound Brook (U.8.A.) W3XAL | 6,100 |........ 49.18 | 35 thtsbmf'h (U.S.A) . WSXK
Chicago (U.S.A.) . WIXF 6,100 |........] 49.18 | 10 Paris (Ra.d.m Colomal) (I‘mnce) TPA3
Belgrade (Yugoslavia) .. .. oo 6,100 |........ 49.18 | 1 Addis Ababa (Abyssinia) ETB
Manizales (Colombia) HJ4ABB | 6,105 |........ 49.15 | 1 Moscow (Russia) RW59
Daventry (Gt. Britain) GSL 6,110 |........ 49.10 | 15 Lisbon (Portugal) . CTICT
Calcutta (India) vue 6,110 {........ 4910 | 0.5 Reykjavik (Iceland) .. TFJ
Medellin (Colombia) .. HJ4ABE | 6,110 |........ 4910 | 1 Parede (Portugal) CT1GO
Wayne (U.S.A.) W2XE 6,120 |........ 49.02 | 1 Suva (Fiji) . .. - VPD
Havana (Cuba) COCD 6,130 |........ 4882 | 0.25| | Warsaw (Poland) .. .. SPwW
Halifax (Canada) . VE9HX 6,130 |........ 48.92 | 0.07| | British Amateurs O P
* Pittsburgh (U.S.AL) .. WBXK 6,140 |........ 48.86 | 49
Winnipeg (Canada) .. CIRO 6,150 [........ 4878 | 2
Lisbon (Portugal) CSL 6,150 [ o.vun.. 48.78 | 0.51] | Vatican City (Vatican State) HVJ
Caracas (Venezuela) .. YV3RC G150 {........ 4878 | 1 Daventry (Gt. Britain) GSF
Parede (Portugal) CT1GO 6,108 [........ 40 | 0.35] | Daventry (Gt. Britain) GSO.
Trujillo (Domeniea) .. HIZ 6,316 [........ 47150 1 Zeesen (Germany) DJB
Caracas {Venezuela) . . YV4RC 6,375 |........ 4705 1 Pittsburgh (U.S.A.) . WSXK
San Jose (Costa Rica) * TIPG 6,400 |........ 4687 05 Eindhoven (Holland) rCI
Barranquilla {Colombia) HJIABB | 6,447 |........ 46521 1 | | Paris (Radio-Colonial) (ance) TPA2
© Cali (Colombia) . HJ3ABD | 6490 |........ 46.21 | 0.1 Daventry (Gt. Britain) GSI
Valencia (Colombia) . . YV6RV 6,520 ... ..... 46.00 | 05 Wayne (U.S.A)) W2XE
Riobamba (Ecuador) PRADO 6,620 |........ 4531 1 Zeesen (Germany) DIQ
Juayaquil (Eeuador) HC2RL 6,667 |........ 45,00 ;1 0.2 Buenos Aires (Argentina) LRU
British Amateurs .. .. .. l..oooee..n 7,000 |........ 4286 | 0.01} | Daventry (Gt. Britain) GSP .
to to Schenectady (U.S.A.) W2XAD
7,300 41.10 Budapest (Hungary). . . . | HAS3
Jeorgetown (British Guiana) VP3MR 7,080 |..ooinnn 42.36 | 0.15| | Zeesen (Germany) .. .. .. | DJIE
Tokio (Japan) Jvp 7,510 |........ 39.95 | 20 Wayne (U.S.A.) W2XE
Prangins (Radio- \ahnn\) (Svntl I d) HBP 7,797 [oooa. 38.48 | 20 Huizen (Holland) .. PHI
Quito (Ecuador) HCJB 8.214 |........ 86.50 | 0.25| | Bound Brook (U.S.A.) W2aXAL
Hong Kong (China) .. . ZCK3 8,750 {...ouun. 3429 | 05 Daventry (Gt, Brita.n) GSG
Budapest (Hungary). . . HAT4 9,125 |...o.nn 3288 | 5 Bandoeng (Java) .. PLE
Havana (Cuba) .. COCH 9,428 |........ 8180 | 1 Daventry (Gt. Britain) .. GSH
Rio de Janeiro (anl) PRF5 9,501 ........ 3158 5 Wayne (U.S,A)) .. .. W2XE
Daventry (Gt. Britain) GSB 9,510 [........ 31.55 | 15 Daventry (Gt. Britain) GSJ.
VK3ME 9,510 [...onnn 31551 1.5 Pittsburgh (U.S.A.) .. WSXK




136

Random Radiations—

Nearing Radiolympia
IT is only just over a fortnight now until
the Exhibition opens, so fast does time
fly. Everybody’s wondering what its big
features are going to be, but up to the time
of writing not much information has been
available. Of one thing, though, we can
be certain: this is going to be a year of
‘““all-wave’’ receiving sets. Nearly every
manufacturer is making them, and many
believe that they will achieve record sales.
I am not quite so sure myself, for the man
in the street in this country has never so far
worked up a vast amount of enthusiasm
about short-wave reception. One reason, I
believe, is that so few sets with a high
degree of sensitivity on the short-wave range
have come his way. Tuning has also been
rather difficult, and this year manufacturers
are doing their utmost to make it easier,
attacking the problem in several different
and interesting ways. I should feel a good
deal more confident about the future of the
““all-wave '’ set if the man in the street had
not been given the idea that he has only to

buy one to be able to bring in the whole

world from China to Peru whenever he feels
inclined to switch over to the short-wave
range and turn the tuning knob.
. . " "

Still' No Television

S I write the opening date of even ex-

perimental transmissions from  the

London high-definition television station is
uncertain, and the B.B.C. will make no pro-
mises. The latest information is that the
aerial, which has taken such a long time to
putup, is now complete, and one does not see
why further delays should take place. After
all, the two companies concerned were both
in possession of complete transmitting plants
a long while ago, and each was conducting
transmissions—the Baird Company from the
Crystal Palace and E.M.I. from Hayes.
Surely they should be able to give us some-
thing from the Alexandra Palace without
much further beating about the bush, -

Television at Olympia
Tt will be rather tragic if wedon’t have
" television demonstrations at the Radio Show.
It was strongly featured a year ago at the
Berlin Exhibition, and the German papers
were then inclined to gloat over the fact
that though we had been talking about tele-
vision for years we still had done nothing.
‘And yet it is over two and a half years since
it was demonstrated in this country that
clear, steady images of real entertainment
value could be transmitted and received
over reasonable distances. Why, in the
naime of Fortune, can't we get on with
things?
: "= "= "a
More Radio Insurance
ORE and more firms seem to be adopt-
ing schemes for enabling customers to
insure the maintenance of their sets by pay-
ment of a yearly sum. One London com-
pany, whoseé insurance plan has just got
under way, writes to me: ‘It is of course
the way that radio or any other complicated
apparatus should be sold.”” I agree whole-
heartedly with this sentiment, and I trust
that now the idea of service insurance has
taken root it may not be long before firms
conducting such schemes are found here,
there and everywhere. g

By “DIALLIST”

Ultra-shorts and the Telephone
Service

FOR some time the Post Office telephone
link across the Bristol Channel has been
most successfully maintained by very short-
wave wireless transmissions. In a recent
announcement Major Tryon states that a
great deal more use is to be made of ultra-
short-wave links.  There are numbers of
places in this country where their use can
be extended with great advantage and at far
less cost than submarine cables. *° Wave-
let 7’ wireless is likely to be used to supple-
ment the existing cables between England
and France, England and Ireland, and Eng-
land and the Channel Islands. Not the least
of the advantages of the radio link is the
low cost of installing the necessary stations
and keeping them going.

"= "a "

They Do These Things Better
To-day
THE other day when I was at a {riend’s
* house the rather ancient set with which
nothing would persuade her to part gave
a sudden loud plop and then went all
muzzy. It was pretty obvious that the reed
of the loud speaker (yes, it is as old as that)
required adjustment, and a brief inspection
showed that the only way to deal with this
was to take the set out of its cabinet. To
do this I had to remove, just for a start,
fourteen wood screws, two large and the rest
of medium size. Then came four nuts for
which a box spanner was required. Six tiny
metal screws followed. Then a kind of tray
holding the batteries had to be taken out,
and after that the chassis came free. There
was an adjusting screw for the loud speaker
unit right enough, but it was not too easy
to get at. The whole job, which should
have taken about three minutes, needed well
over an hour for its completion. Fortu-
nately for the service man, most makers
to-day put their sets together in such a way

" that they can be taken from their cabinets

without one’s needing to use a box spanner

Wireless World, August 7th, 1936.

and screwdrivers of three different sizes. Not
all of them, though, are as simple to re-
move as they might be—and the modern
radiogram can be a perfect beast to -deal
with if you have to get at its inside.

"= "a s

Welcome Programme Changes
THE new arrangement of programmes

which will come into operation in the
autumn will be welcomed by most listeners.
One of the most striking changes concerns
the news bulletins. Hitherto both Regionals
and Nationals have given the first of these
at six o’clock, and for the life of me I never
could see why both sets of wavelengths
should be occupied simultaneously in the
transmission of a single bulletin.  Six
o’clock, too, was a very awkward hour for
many people, and these will find the new
scheme with the first news bulletin from
the Nationals at six o’clock and from the
Regionals at seven greatly to their advan-
tage. Time was when the second news
bulletin at nine o’clock was also broad-
cast on both wavelengths. This gave
way to a full bulletin from the Nationals
only at 9.30 and a brief sports summary
from the Regionals at 10.10. We are
now to have full bulletins from the
Nationals at nine and the Regiorals at ten.
There will also be the ten minutes’ sum-
mary at 11.30, which is so useful to those
who have been out for the evening.

Brightening Them Up

There is no doubt that those responsible
for the building of the B.B.C.’s programmes
are making a real effort to give the listener
lighter and brighter programmes on one set
of wavelengths. The spacing out of the
news bulletins will help a good deal towards
this by unblocking the periods available for
both late afternoon and evening pro-
grammes. ‘‘ The Foundations of Music’’ is
(or should one say are?) to disappear as a
feature of the “* solid chunks’’ type, though
items showing the development of music will
be interspersed in the ordinary programmes.
This brings back somehow youthful
memories of Gregory powder concealed in
jam! Let’s hope that there will be plenty
of jam. I am glad to see that the daytime
programmes are to be improved all round,
that there will be full alternatives on Satur-
day afternoons, and that eventually we shall
be equally well served on Sunday afternoons.

Ultra Short Waves for

N interesting series of experiments was
A recently conducted in the Bettes-
hanger Colliery of Messrs. Pearson
and Dorman Long, Ltd., with the object
of ascertaining whether ultra-short-wave
communication could be of assistance to
rescue parties in the event of mining acci-
dents. One transreceiver, operating on 4%
metres, was installed at the pit-head,
another in the generating station at the
bottom of the shaft at a depth of 2,160ft.,
and a third in a remote part of the workings,
some 2,000ft. from the pit bottom. In spite
of the fact that the normal work of the
mine, including the running of 3,000-volt
plant in the generating room, was carried
on during the whole period of.the tests, per-
fect two-way communication ‘was main-
tained between the three stations, the
signals being rated at Rog plus.
The apparatus employed comprised three
standard equipments made by Trans-

- supplies.

Rescue Work in Mines

receivers, Ltd., of Ewell, and identical with
those described in a recent issue of The
Wireless World, the power radiated from the
aerial (a collapsible di-pole array) being
approximately o.5 watt.

As to the practical value of the experi-
ments, it would appear to be established
that satisfactory communication between
rescue parties and the pit bottom and sur-
face can be relied upon, and in the case of
disaster this would greatly facilitate the
transmission of reports or instructions such
as requests for special tools, apparatus or
It might also be practicable to
instal ultra-short wave equipments per-
manently at strategic points in the mines.
These questions are, however, for the mining
engineer to decide. It is sufficient for the
moment to record that the radio. engineer
has produced a new means for emergency
communication which can undoubtedly be
adapted to the practical needs of the miner,
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EDITORIAL COMMENT

Broadcast Station Power
B.B.C. Aims

HE question of the power of
British broadcasting stations
has been much in the limelight
during the past week or so and
many British residents abroad have
written to the newspapers deploring
the fact that B.B.C. programmes are
not well heard in Europe by comparison
with the transmitters of other nations.

If such a state of affairs really exists,
it is of comparatively recent date,
because it has been well known that
not so long ago British stations were
widely listened to on the Continent as
the best alternatives to local trans-
mitters.

But, if we accept the "accusations
that our stations are of poor strength
abroad, we are really handing a bouquet
to the engineers of ‘the B.B.C., rather
than casting a slur on their com-
petence. Quite obviously the B.B.C.’s
first duty is to provide programmes at
the best possible strength to listeners
in what is regarded as the service area
of the transmitters. An obsolete and
inefficient aerial array will produce the
result that a large proportion of the
radiated energy is dissipated beyond
the service area, but more recent
research into aerial design has pro-
duced improvements, adopted by the
B.B.C., which enable the radiation of
the transmitter to be concentrated in
the service area and restricting the
amount of energy which will travel
further afield.

If the B.B.C. is expected to design
stations which will provide good re-
ception performance in Southern and
Eastern Europe, then we believe Sir
Noel Ashbridge would confirm our
belief that present aerial designs would
have to 'be ‘scrapped and different
arrays set up, the effect of which would

inevitably be that complaints of poor

reception from listeners in the service
areas of the stations would pour into
the B.B.C. postbag.

An Olympic Blunder

Need for Apology

HE B.B.C. will find it difficult to

devise any excuse for the com-

1aentator to whom they entrusted
the task of broadcasting an account of
the opening of the Olympic Games in
Berlin. Fortunately wide publicity
has been given to this matter through
the Press, and we reproduce elsewhere
in this issue two letters which have
appeared in The Daily Telegraph on
the subject.

It is to be hoped that these ex-
pressions of amazement and condemna-
tion of the B.B.C. narrator’s conduct
will make it clear that public opinion
in this country deplores this blunder.
An apology from the B.B.C. seems
clearly indicated. \

The Radio Show

Three Special Numbers

OLYMPIA ’S Annual Radio Show
opens this year on August 26th.
Again The Wireless World will
devote three special numbers to giving
readers a full account of everything
of interest at the Exhibition.
~ Next week’s issue will be a Show
Forecast, indicating, from what advance
information is available, the principal
features of the Show and containing
a general guide to what to look out for.
The issue of August 28th will include
a Stand-to-Stand Report, and will be a
fully illustrated record of the Show.
In the third special number, to be
dated September 4th, the technical
staff of The Wireless World will review
the general trend of the Exhibition -
and discuss new developments in detail.
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N television  receivers, and
especially in those of compact
design, there is a serious risk of
unwanted deflection of the cathode-
ray beam by stray magnetic fields.
The author of this article discusses
the advantages of screens of high-
_permeability alloy for providing
protection ~ against ‘these fields.

\HE -beam of "electrons in a
cathode-ray tube is easily de-
flected by a magnetic field, and,
as is well known, use is made of

this property in television and oscillo- -

graph work. Unfortunately there are
always a number of stray magnetic fields
associated with a television receiver due to
leakage flux from mains transformers and
chokes, vparticularly in a compact
assembly.  Furthermore, unidirectional
magnetic fields, and those due to transients
and audio frequencies can exist, and all
tend to affect the electron beam. In one
instance the spot on the screen of a
cathode-ray tube installed in a well-known
observatory had a permanent deflection of
2. c¢ms. which was eventually traced to the
magnetic field set up by the cast-iron
water radiators, which had become per-
manently magnetised.

Now it is mot always possible to
eliminate these stray fields at their source,
and therefore some means must be
adopted to prevent them reaching the
electron stream in the cathode-ray tube.
The elementary principles of magnetic
shielding can be easily demonstrated by
any interested reader by means-of a
pocket compass, a bar magnet and a
cylinder of magnetic material. Although
it is not advisable to bring such a magnet
near a high-grade compass which might
thus become demagnetised or reduced in

POOKET " MAGNET
COMPASS SGRETIC
(a) (b)

Fig. 1.—A pocket compass is normally
strongly affected by magnetic flux from a
"bar magnet, but the interposition of a
magnetic shield greatly reduces the deflection
k of the needle.

sensitivity, the experiment consists of
holding the bar magnet so that the South
pole, say, is nearer the compass needle
(Fig. 1). It will be observed that what-
ever the position of the magnet the com-
pass needle always adjusts itself to point
at this South pole. This means the com-
pass needle is strongly affected by the
flux from the permanent magnet and tends
to align itself with the direction of this
flux. If now the compass be sur-
rounded by a cylinder of magnetic
material (e.g. iron), as shown in the
sketch, it will be found that the needle is
affected to a much less extent.  This is
the case because the bulk of the flux from
NS prefers to take a path through the
magnetic material, leaving only a small
amount in the region of the compass. A
piece of iron drainpipe could be used for
this demonstration, and in the early days
of cathode-ray tubes it is interesting to
note that some experimenters actually
mounted their tubes inside thick iron
drainpipes.

The amount of flux within the screen
depends upon the permeability of the
material employed and its thickness, or
in other words upon its magnetic reluct-
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Screening Cathode-

MAGNETIC SHIELDS OF HIGH-PERMEABILITY

is unlikely to be favourably received.

Fortunately there are now available
materials having permeabilities many
times that of cast iron‘or even soft iron, an

WX ABCD z WX ABLGD J z
MUMETALHDB]
T

WX ABGCD Yz WX ABCD Yz
(a) (b)

Fig. 3.—Normal disposition of the earth’s
magnetic field (a), and (b), the effect of
interposing Mumetal.

excellent example being Mumetal. Thisis
a nickel-iron alloy containing nearly 8o
per cent. of nickel and having per-
meability and flux density curves indicated
in Fig. 2. These results were obtained

on ‘an actual speci-

men tested by the

8000
8000

80,000

writer. It will be

noticed that with

this sample the

maximum per-

meability of 76,000

60,000 \

occurs at H=0.043

gilberts per cm. and

that saturation is ap-
proached for

LINES PER cm?

approximately H =

40,000

4,000
0.5 gilberts per cm.

It is known that

PERMEABILITY
N\
Vs

PERMEABILIT

the strength of the

earth’s magnetic field

20,000 ]

Pt r—t——.

2,000 is approximately 0.47

FLUX DENSITY

gilberts per cm., and

for this reason it is

often erroneously

thought that

02 03

H GH.BERTS PER cm

04 05 Mumetal is always

saturated by the
earth’s field. A

Fig.‘z.——Direct‘current permeability and flux
of Mumetal.

ance. A material having high per-
meability is particularly suitable for
screening because the thickness can be re-
duced and a shield of reasonable weight
employed. For production television re-
ceivers the idea of placing a drainpipe
weighing some 56 Ib. around the glass
bulb of an expensive cathode-ray tube

little consideration
will soon make it
- clear that this is not
the case, for another way of expressing
the magnitude of the earth’s field is to
state that the flux density B is the same
as H (permeability is unity for air),
whence it can be seen that there is a
density of about 1 line per 2 square ems.
Where any object such as a screen ‘is im-
mersed in the earth’s field only a few

density characteristics
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magnetic lines pass through the screen by
reason of the low reluctance offered. Thus
in Fig. 3 the flux lines marked AA, BB,
CC, etc., take the paths of lowest reluct-
ance through the Mumetal, whilst the
lines WW, XX, YY, etc., are unaffected
since the path via the Mumetal is longer

esting to describe a recent practical
demonstration showing the shielding effect
of Mumetal screens. Two exactly similar
sets of cathode-ray oscillograph equipment
and time base unit, kindly lent by Messrs.

. C. Cossor, Ltd., were arranged as indi-
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manner in which different screens are em-
ployed. Type (a) is exceptionally elab-
orate, constructed in Mumetal %in. thick
and used by the Radio Research Board for
their DF compass by Mr. Bainbridge-Bell,
one of the pioneer users -of Mumetal

Fig. 6.—Type of
shield used in the
demonstration, and
below (Fig. 7) shows
the residual ripple
after fitting the
shield ; conditions
otherwise unchanged

cated in Fig. 4, and a short iron-cored
solenoid carrying 50-cycle AC was placed
symmetrically with respect to both tubes

in position NS.

~£:;L

SOggGE
INTERFERENCE

z

MUMETAL
SCREEN

CATHODE
RAY
TUBE A

Cathode-ray tube B
was surrounded by
a Mumetal shield of
the type indicated
in Fig. 9(b), and
the time bases were
adjusted so that a
stationary  s50-cycle
waveform could be
obtained on the
oscillograph screens.
The unshielded tube
showed a waveform
of amplitude suffi-
cient to fill the
screen, whilst there
was little or no evi-
dence of the presence
of s0-cycle interfer-
ence on the screen of
tube B. Figs. 5, 6,
and 7 are actual
photographs taken

CATHODE
RAY
TUBE B

Fig. 4.—Arrangement of apparatus used to demonstrate the shielding

effect of Mumetal.

and of greater reluctance than the original
paths. Since the flux density in the
Mumetal is thus quite small the effective
magnetising force

by Messrs. A. C.
Cossor, Ltd., of a
similar  demonstra-

tion arranged by
them in their laboratories, and the writer
gratefully acknowledges his indebtedness
for permission to use these photographs

screens for shielding cathode-ray tubes.

Type (b), the most common and very effec-

tive, is in Mumetal -%in. thick, whilst type

(c) is of simpler construction but not neces-

sarily cheaper, because the shape involves

waste material. Type (d)—a simple

cylinder—has not such good properties as’
(b), owing to its dimension-ratio, or in -
effect because it does not fit snugly on the
tube. Cathode-ray tubes with terminals
on the end caps necessitate the use of
cylinders which easily pass over these ter-
minals and thus involve somewhat larger
and more expensive screens than can be
employed with tubes having end or side
contacts similar to those of radio valves.
Type (e) is a welded cylinder covering only
part of the oscillograph tube and is effec-
tive in removing weak interference. Type
(f) consists of a wide strip of Mumetal,
say, 0.0I5 or o.oxoin. thick wound up to
form a cylinder composed of 5 to 1o turns;
this is likely to become a standard fitting
on television receivers.

Avoiding Air Gaps

In some cases it is possible to use
another nickel-iron alloy termed ‘2129
Alloy”’ for screens where interference is
not strong, but, thickness for thickness,
the Mumetal is about

due to the earth’s
field is also small,
values of the order
of o.001 gilberts per
cm. being not un-
usual and depend-
ing upon the dimen-
sions of the sample
under consideration.
‘Another explanation
of the same pheno-
menon is to state
that poles are set
up on the Mumetal
and oppose the
earth’s field, the

five times as effec-

tive as ‘2129
Alloy ™ and thirty
times as effective

as iron. Experience
has shown that best
results are obtained
when joints are
welded, although
lapped joints similar
to those on air-tight
tins are efficient for
thin Mumetal.
Riveted joints are
to be avoided, since

resultant magnetis-
ing force being the
difference  between
the earth’s magnetising force and that due
to these poles. )

Having thus indicated that Mumetal is
a suitable material for screens, it is inter-

Fig. 5.—A demonstration of shielding a cathode-ray tube.
a transformer producing stray flux and an unshielded tube,

for illustrating the present article.

The photograph, Fig. 8, shows some
typical examples of Mumetal screens,
whilst Fig. 9 gives an indication of the

The complete test assembly, with
Note the heavy 5o0-cycle ripple.

they constitute a
source of magnetic
weakness, flux get-
ting through the
effective air gaps. On test riveted screens
show up badly and are seldom used nowa-
days. Screens are generally held in posi-
tion by means of webs welded externally,
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as indicated in Fig. 8, or by pieces of felt,
rubber, or sorbo rubber placed inside the
screen and resting on the glass bulb.
Although seldom necessary for ordinary
television receivers or oscillograph equip-
ment, it has been found essential in some
instances to construct composite. screens
made up from various materials. One
example is a roo-kilovolt tube used for the
study of waveforms of transients on switch-
gear and high-tension apparatus which of
necessity had to be located in a position
subject to extraordinary interference.
Here the magnetic screen consisted of an
inner lining of Mumetal covered by a
copper screen, then a ‘‘2129 Alloy”’
screen, then another copper screen, and
finally a soft iron screen. Suitable air
spaces or gaps were placed between the
component screens, and the final assembly
reduced the interference to one ten-
thousandth of its original value.

Multi-layer Screens

In some cases there are advantages to
be gained by the use of gaps on screens
consisting of more than one layer, and the
Cambridge Instrument Co. manufacture a’
magnetic screen (for its Paschen galvano-
meter) which is essentially a spiral of
Mumetal strip wound up so that there is

Sereening Ratio
Type of measured by
Mumetal Thickness D.C. reversals
Screen. of Metal. and ballistic
galvanometer.
(a) of Fig. 9 .. 064 inch 600
(1) . » 400
032 ,, 150
(0) 1] v 064 ,, 230
i 032, 80
(@ . 032, 40
) .. .032. 30
(f) ' ‘e 10 turns of 400
.015 inch

an optimum air gap between turns.
National Physical Laboratory tests on a
screen of this type showed a reduction of

Wireless
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Fig. 8.—Typical examples of Mumetal shields.

stray field is generally produced by a
solenoid through which direct current is

reversed when a deflection is required; and:’

it is worthy of note that the reduction
ratios shown in the accompanying table
have been measured on the types of screen
quoted by means of this test.

These are average figures of the reduc-
tion of stray field when the search coil is
placed inside the screen under test con-
ditions. It showld be pointed out that

with screens covering only part.of the

() (b) ©

@ ©) G
1|

Fig. 9.—Sectional drawings showing various shields.

stray field of the order of 1,000/1. For
convenience television magnetic screens
are usually tested by the manufacturer by
comparing the deflections on a ballistic
galvanometer when a search coil is placed
in a stray field, first unshielded, and then
inserted in the screen under test. The

cathode-ray tube, e.g., types (e) and (f),
the effective screening ratio will of neces-
sity be less than the values quoted.
Another method of test which is fairly
obvious is by use of AC, with a search coil
and a calibrated amplifier fitted with
attenuator, but satisfactory results have
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been obtained in the aforementioned
manner, the main object of the test being
to confirm that the screen has been suit-
ably heat-treated in order to develop its
magnetic properties. In practice a screen-
ing ratio of 30/1 is adequate for television
receivers where mains transformers and
chokes are not nearer than 2ft. from the
tube, whilst a value of 100/1 seems to
meet most practical requirements.

It would thus appear that the utilisation
of Mumetal for magnetic shields in tele-
vision receivers and cathode-ray oscillo-
graphs is a distinct advance and will do
much to contribute to clarity of reproduc-
tion, particularly with compact receivers.
Careful screen design is, however, essential
because Mumetal is an expensive material ;
it contains nearly 8o per cent. nickel, is
produced in high-frequency furnaces, and
requires close metallurgical control in the
production of the sheet form, Prior to its
final heat treatment wherein the magnetic
properties are developed, it can be bent,
welded, drilled, and treated generzlly like
mild steel, but, after annealing, it should
not be deformed if the magnetic properties
are to be maintained. It is extremely
stable in its properties, and is actually
used by the National Physical Laboratory
for standard current transformers. As a
result, no hesitation need be felt in apply-
ing the properties of this remarkable alloy
for the elimination of magnetic interfer-
ence.

The author is indebted to the Telegraph
Construction & Maintenance Co. for per-
mission to publish certam datd in this
article. AN

" THE RADIO INDUSTRY

A MOBILE broadcasting van, mounted on
an 8-cwt. Commer chassis, is -being pro-
duced as a completely equipped ‘uiit by Easco
Broadcast Services, of 1, 3, and. 18, Brixton
Road, London, S.W.9. The equipment com-
prises a wide-angle speaker unit on the roof,
an 8o-watt amplifier, twin turntables, micro-
phone, and an E.D.C.C. rotary converter, etc.,
etc., together with an extension speaker.
Although the van is permanently wired, all
equipment can be removed in ten minutes, sc
that it can be used for ordinary work.
< <> <@ S

A new ‘‘Super-Model’ microphone-gramo-
phone control unit is described in a leaflet
issued by M.R. Saupplies, 11, New Oxford
Street, London, W.1. Switches are fitted to
enable either or both inputs to be completely
switched off.

< > <> <
A leaflet is issued by the A.E.F. Manufac-
turing Co., 17, Queensway, Ponders End,
Middx., describing midget accumulators for
miniature sets, deaf aids, etc.  Capacities and
weights range respectively from 2 AH and
8 ozs. upwards.
> < < <
A new ‘‘straight’ three-valve battery re-
ceiver (Model 294) has just been introduced
by Marconiphone. The coupling between the
detector and output stage is designed to pro-
vide automatic compensation for the deteriora-
tion in quality normally produced by the
application of reaction.
< > <> <S>
New Goltone products for the present season:
includes a radio suppressor unit for connection
to domestic electrical appliances, 2-pin fused
plugs suitable for the protection of radio sets,
and a series of rubber cowls for bulldog con-
nectors,
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(Concluded from page 119 of last week’s issde.)

Constructing

and Operating
the New Set

w

HE usual modern practice of em-
ploying a metalchassis is adopted
in this receiver, but in one im-
portant respect a somewhat
different course has been taken. This is

in the arrangement of the tuner which con-,

tains the gang condenser, tuning coils, and
the HF and frequency-changer valves. It
will be remembered that this section of the
receiver i1s available as a complete unit
having a steel chassis of its own. The
chassis proper of the receiver is also of
steel and the tuner is mounted on it by
means  of four bolts, absorbent rubber
bushes being interposed between the two
chassis. This serves a dual purpose; it
allows the tuner chassis to be insulated
from the main chassis so that it can be
carthed at one point only and, more im-

portant, it affords a mech-
anical insulation to shock.
This is almost essential if

serious  microphony  or World,”
actual howling is to be the set
avoided in short-wave re- d
ception; sometimes, too, treate

it is necessary on the

ordinary broadcast wave-
lengths, particularly when
loud speaker and receiver are mounted in
the same cabinet. ;

The tuner, which is supplied with the
necessary rubber bushes, has seven solder-
ing tags for the connections, two being

recetver and the details of the circuit employed
have already been described in “ The Wireless

in detail and the preliminary adjust-

per Seven

By

W. T. COCKING

used for the aerial, two for the valve
heaters, 'and one each for positive HT,
AVC, and the anode of the frequency-
changer. In addition it is necessary to
solder a lead to the tuner chassis itself for
the earth and negative HT connection.
This will entail no difficulty if a hot iron
be used. It is, of course, necessary that
all leads to the tuner should be flexible
enough to permit it to float freely, but it
is not essential to employ flex wire for the
connections, and entirely satisfactory
results are secured by using No. 20 solid
wire provided that the points of anchorage
to the chassis are sufficiently far removed
from the tuner. The degree of movement
permitted to the tuner is by no means
large, and the springiness of solid wire is
“sufficiently great to allow of satisfactory

HE theoretical considerations
underlying the design of this

and in this article the construction of

s dealt with. The operation s also

ments are explained.

results being secured, and it is naturally
more convenient than flex.

Throughout the receiver full use has
been made of mounting boards for carry-
ing small components such as resistances
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and condensers. This greatly facilitates
the wiring, for all internal connections on
the boards can be made before they are
mounted in the receiver. The condenser

Cr is carried by one of these boards, and -

as will be seen from the drawings, it
actually consists of two lengths of No. 16
tinned copper wire, one secured to each of
two opposing tags on the board. The
wires are cut so that they overlap by 13in.
and are then sleeved to avoid a short-
circuit and bound together with thread.

Separate: heater leads are provided for
each valve in order to permit a fairly
small gauge of wire, No. 20, being used
without any serious drop in voltage. In
this case, it makes for easier wiring to do
this rather than to run a single pair of
heavy wires, for there are numerous bends.
The connections to the tuner, of course,
carry the current for a pair of valves, but
the drop here is negligible owing to the
short length of these particular leads. The
heater wiring together with all other leads
of low HF potential, such as the HT and
screen feed leads and some of the pick-up
connections, are all bunched together and
bound with thread. This is not an essen-
tial, but it does make for a robust and
rigid assembly, and in view of its mech-
anical strength, it is well worth the small
extra trouble involved.

Adjusting the Receiver

The tuner is provided with two aerial
terminals and neither end of the aerial
coupling coil is earthed. This is in order
to permit a dipole aerial to be used for
short-wave reception, and it also allows of
the use of an ordinary horizontal aerial

with a twisted-pair downlead in cases of’

local interference. The two connections
are consequently brought out to terminals
on the receiver, but in most cases the best
results will be secured with the earth
terminal strapped to the aerial terminal
nearest to it and the aerial taken to the re-
maining terminal. Although a dipole aerial
may give increased efficiency at wave-
lengths close to the one at which it reson-
ates, it is the writer’s experience that the
ordinary inverted-L. aerial is better for
general reception over a wide band of
wavelengths. There is no question that it
is better on the medium and long wave-
bands.

The only adjustments necessary when
setting up the receiver are in the IF ampli-
fier, and they are most readily made
with the aid of a modulated test oscillator.
This should be set to 456 ke /s and its low-
potential output lead connected to the
chassis, the high potential lead being taken
via a 0.0002 mfd. condenser or an artificial
aerial for insulation purposes to a crocos
dile. clip termination so that connection
can readily be made to any part of the
receiver. It is’ qulte possible to determine

the -correct” gauging adjustments by ear,

but it is much. better to use some form of
visual indicator. This may take the form
of a milliammeter joined in the anode
circuit of the first IF valve—in series with
R6, and on the HT side of it ; alternatively,
a voltmeter may be connected across R4.

Wireless
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Details of the underside of the receiver and -of much of the wiring can be gleaned from the above photograph,

Whichever is used, the meter will indicate
a maximum current with no signal, and its
reading will decrease when one appears,
the current becoming lower as the signal
increases in strength.

Connect the oscillator lead to the grid of
the second IF transformer and adjust the
two trimmers in T4 for maximum response
—that is, the greatest sound from the loud
speaker or the lowest current or voltage
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power unit from beneath,

reading on the meter. Then transfer the
oscillator lead to the grid of the first IF
valve, and adjust the single trimmer in
T3. The optimum setting will not be
sharply defined, for this circuit tunes very
flatly ; the trimmer should be very nearly
fully unscrewed.

The next step is to transfer the oscillator
lead to the grid of the frequency-changer
(top-cap, MX40), the wave-range switch
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being set for the long waveband. At the
start, the selectivity control should be
nearly fully rotated in a clockwise direction
and the trimmers in T1 and Tz roughly
adjusted for the greatest response. There
are two trimmers in each transformer,
accessible through rubber-bushed holes in
the top and bottom of the screening can.
Having made this rough adjustment, turn
the selectivity control in an anti-clockwise

43

direction so that the highest selectivity is
secured, and carefully adjust each trimmer
for maximum response.

It is necessary to carry out these adjust-
ments carefully, for the adjacent channel
selectivity depends very greatly upon the
accuracy with which they are made. The
six trimmers in T1, T2, and T4 should all
have definite optimum settings ; the four
in Tt and T2 being of roughly equal sharp-
ness, and the two in T4 being also about
equal but rather less sharp. The trimmer
in T3, however, tunes flatly and the opti-
mum is not well-defined; this is, of
course, due to the low Q of this particular
circuit.

The Controls

The adjustment of these circuits com-
pletes the trimming, for the ganging proper
of the signal-frequency and oscillator
circuits is already done, since the tuner is
supplied ready ganged and under normal
circumstances requires no adjustment by
the user. The controls all operate in the
obvious manner, save perhaps the wave--
change switch. This has four positions,
short-wave reception being secured in
position 1 (fully anti-clockwise), long wave
in position 2, and medium waves in
position 3. The fourth position is not used
in this receiver. It is actually intended for
*“ Gramophone,”” but in this case it has
proved more convenient to employ a
separate switch for the change-over from
radio to gramophone since very much
shorter leads can be secured.

One other control is included which has
as yet received no mention. This is the
local-distance switch, S1. For general
reception it is kept open, but when closed
it connects the resistance Rt across the
aerial terminals and so reduces the aerial
input and prevents distortion through
overloading when the set is tuned to the
strong signal from a local station. It is
somewhat in the nature of a refinement,
and it may prove unnecessary in some
cases ; the nearer one is to the local and
the more efficient the aerial, the more
likely is it to be needed.

Little need be said about the operation
of the receiver, for this is quite straight-
forward and differs in no way from that
of any modern set. Selectivity should be
kept close to maximum while tuning, and
reduced as far as interference will permit
once a station has been tuned-in in order
to secure the best quality. It is almost im-
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WIRING DIAGRAM OF THE RECEIVER
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Complete constructional and wiring details of the receiver unit appear in this drawing.



AUGUST 14th, 1936

All-Wave Super Seven—
possible to tune the set accurately at low
selectivity and it should be noted that this
corresponds to a clockwise rotation of the
control knob. The wavelength calibrated
scale is a considerable help in finding one’s
way about, particu-
larly on short wave-
lengths, and it is
reasonably accurate
although not suffici-
‘ently so to render
station  identifica-
tion by this means
alone a certainty.
It should be noted
that on the medium
and long wave-
bands a statiom cali-
bration is provided
in  addition to
frequency scales
marked in kilo-
cycles per second.
On the short wave-

Wireless
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band, however, the dial is calibrated in
megacycles per second.

On test, the receiver functioned admir-
ably, the sensitivity being adequate for all
normal requirements on all wavebands.
The selectivity, too, proved to be of a high

145+

order, it being just possible in London to
receive the Deutschlandsender clear of
intelligible interference from Droitwich
and Radio Paris. The quality of repro-
duction reached a very satisfying standard
indeed, and mains hum proved negligibly
low. The short
wave range proved
capable of yielding
many distant
stations under
average conditions.
During the day-
time Rome on
about 25 metres,
and Zeesen on
about 31.5 metres
proved very strong
signals on most
days, and there
were generally a
number of amateur
transmissions to be
found around 4o
metres. The

8%’ y

R-PLUG
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Full wiring, diagram of the power unit.
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American signals are not as a rule well
received until the early evening, and, of
course, are much more dependent upon
the prevailing conditions.  The 1g-metre
band, however, should provide the best
results from this continent during the day-

light and twilight hours, but after dark

Wireless
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better results may be‘sécured from stations
operating on rather longer wavelengths.

" Tuning on the short waveband is very
sharp, and the control must be turned
very slowly if weak signals are not to be
passed over and missed. It is, however,
by no means difficult, and anyone can
handle it after very little practice.

Separate full-size blue prints of the wiring diagrams of the receiver and the power unil are
available from the Publishers, Dorset House, Stamford Street, London, S.E.I.
post free.

Price Is. 6d. each,

Lamps for \/olume Expansion

By R. H.

ANY readers have apparently found
difficulty in choosing bulbs suitable

for the simplified volume-expan-
sion circuit described in The Wireless
World recently. Since.every different set
of speech coil impedances and output
powers involves different lamp ratings, it
is impossible to give more than a few
examples.

The table given below, however, sug-
gests suitable lamps for sixteen common
combinations of power and impedance.
The impedances chosen represent both the

SPEECH
COIL

Rs

!

INPUT

R2

R3

The volume-expansion circuit referred to in
this note.

blg high-quality speaker, noymally 15 or

} ohms, and the smaller type as fitted in
sets (2 or 34 ohms). 1If there is any doubt
as to.the figure to use, the manufacturer of
the set or speaker should be consulted.
For cases not covered by the table the fol-
lowing formulz should be used : —

~TANNER

‘,Voltage rating of bulb=0.94 V' WRs.
Current rating of bulb = \/ I—{V!

Resistance of other arms=0.23 x Rs=
W =Output power.
Rs=Speech coil impedance.

It has not always been possible to find
lamps of exactly the right rating, so that
the values given are the closest approxima-
tions. In some cases better results might
be obtained with slightly different values
of R1. The list of lamps given is not ex-
haustive, but includes only those referred
to in the table by the appropriate reference
letters.

It should be pointed out that the resist-
ance of the bulb as calculated from the
ratings is its resistance hot. The cold re-
sistance is smaller and will be about one-
tenth of this value.

@

Ri1.

SOUNDING THE
STRATO SPHERE BY

| WIRELESS
D/l ODERN weather prophets have long
ago Trealised the importance of
investigating the upper layers of the

terrestrial atmosphere. For this purpose,
so-called stratosphere balloon flights have
been undertaken, of which those by the
Belgian scientist, Professor Piccard, have
gained a world-wide fame. Such experi-
ments are, however, not only dangerous,
but also rather expensive. It is obvious
that the sending up of automatic register-

. Bureau at Helsinki,
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Apparatus as installed ready for the journey

of exploration. This equipment, which in-

cludes the transmitter, is suspended from
the balloon.

ing apparatus is both cheaper and more
effective, because a balloon of smaller size
is able to ascend to higher altitudes.

The construction of such recording appar-
atus has busied the minds of a great many
scientists and engineers with the result that
several types of ‘‘ wireless recorders’’ have
been invented. One of the most ingenious
of this kind was constructed some time ago
by the director of the Finnish Aeronautical
Dr. Vilho Viisald. It
operates on several variable wavelengths and
in this respect possesses a great advantage
over those using one permanent wavelength.

The principle on which the Finnish
apparatus works is that every measuring
instrument controls a variable condenser, so
that variations of capacity are equal to values
of the corresponding meteorological element.
The capacities of these variable condensers
are combined and compared with those of
two permanent capacities by means of a
n¥dget transmitter. These condensers are
situated in’ the oscillator circuit of the trans-
mitter - so that its carrier wave is altered
according to the values of the capacity.

Osram or Ever-Ready bulbs :"A, 2.5V, 0.2a.;
E,3.5V. 015a.;

F,62V. 03a.;

G,80V. 0.2a.

B,35V.03a.;
Competa bulb (Bulgin): H

C,45 V.

0.3a.;

D,73V. 0.3a.;
,4.0V. 0.06 a.

Nore.—The data above refer to one of the two similar arms.

Thus at least two bulbs are

needed, one for each arm. Two resistances, each equal to R1, of which the ohmic value is given
in the table, are also required.

! Speech Coil Impedance Rs.
Qutput Power.
2 Ohms 3% Ohms 7% Ohms 15 Ohms
(R1 = 0.48). (R1 = 0.8). (R1 = 1.7). (R1 = 3.4).
3% watts .. A E — 2 H’s in series
Photograph of the equipment on which is
7 . B 2 A’s in series 2 E’s in series —_ recorded the transmission from the midget
transmitter installed in the exploring balloon.
12, C F G 3 E’s in series X .
The signals from the midget short-wave
30 2 D’s in parallel 2 G’s in parallel 2 F's in series 8 A’s in series transmitter are received below by means of
or a special receiver, all variations of wave-
4 B’s in series lengths being recorded. The capacities of

the controlling condensers can then be cal-
culated from the wavelengths. As the
recording instruments have previously been
compared with absolute instruments in the
laboratory, air pressure, temperature, etc.,
can easily be measured at various altitudes
up to 30,000 metres.
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Current Toprics

EVENTS OF THE
WEEK IN
BRIEF REVIEW

N.B.C. Network Extension

FIVE new broadcasting sta-
tions on the Pacific Coast
have been acquired by the
American National Broadcasting
Company, this bringing their
total of stations up to a hundred
and fifteen.

What’s in a Name

IT is reported that the Govern-

ment of India has decided to
change the name of the Indian
State Broadcasting Service to
All-India Radio. This is part
of a plan for popularising radio
in the villages, as the long
official title was not generally
welcomed.  Another step which
has been taken towards popular-
ising radio is the giving of more
frequent broadcasts by enter-
tainers of a type with whom the
villagers are familiar,

Poste Parisien Television
Transmitter

TILL more television activi-

ties are contemplated in
France. The well-known ‘‘ Poste
Parisien’” has now completed

the installation of a television
transmitter using 180 lines. Itis
noteworthy that the Poste
Parisien shares the opinion of
cerfain other French television
interests that the ‘‘intermediate
film "’ method of transmission is
the only one worth considering
at the moment, direct methods
being rcgarded as insufficiently
developed. The newly-installed
transmitter uses a power of 4o
watts and a wavelength of 7.5
metres. The accompanying
sound is a'so sent out at the
same power and on 7 metres.
The station is intended mainly
for experimental purposes, and
a regular programme service is
not at present contemplated.

Olympia Rejuvenated

IT is now ten years since the
annual wireless exhibition,
after finding temporary head-
quarters in various parts of Lon-
don, finally settled down. For
the past few years the exhibition
has filled two of the three halls
which constitute Olympia. This
year visitors will find consider-
able improvements, for all three
halls have been renovated at a
cost of a quarter of a million
pounds. Those who find them-
selves rather dusty and dirty
after an all-day trek round the
stands will, if they desire it, be
able to take a bath. In addi-

tion, there is now available
greatly improved restaurant ac-
commodation. The Addison
Road entrance has been entirely
remodelled and a vast vestibule
constructed, whilst an enclosed
walk, one hundred and sixty
vards long, will provide shelter
for those bound for the Ham-
mersmith Road entrance. Addi-
tional buildings, including a new
garage, are also being erected.

Irish Interval Signal

T is reported from Dublin that
the apparatus for providing
the new interval signal for Irish
stations has been sent back to its
German makers for modifica-
tions. It is hoped that these
alterations will be completed
within a week or two and that
the apparatus will arrive back in
Ireland some time during the
present month. The signal will
consist of an old Irish air:

Police Radio

TRIKING advances have been
made in the us2 of radio for

the detection of crime and no-
where in this country is this
more apparent than in Liver-
pool. A special type of bicycle
receiving set has been developed
to work in conjunction with the
police transmitter. These bi-
cycle sets employ two valves
and weigh about 30 lIb. A site
has been selected for a new
transmitting station to co-oper-
ate with the mobile receivers as
the present transmitter is not
entirely suitable. Motor cycle
combinations fitted with radio
are also being employed. in the
city’s crime detection campaign.

France to Follow the B.B.C.
AT the fifth National Broad-

casting Congress recently
held at Grenoble it was
announced that the French

Direct scanning television camera in action during the recent Olympic’

Games.

It was reported that owing to dull weather the results were

rather disappointing and that the transmissions by means of the inter-

mediate film process provided a pleasant contrast.

The experiments

were carried out by the German Post Office.

New Idea for U.S.S.R.

S an alternative to the link-

ing of distant provincial sta-
tions to Moscow by land-line for
simultancous broadcasting, it
has been decided to record on
film all important broadcasts,
other than those of a purely
topical nature, which take place
from Moscow and other large
centres. These records will be
sent to distant parts of the
Soviet Union to be broadcast at
times convenient to the local
stations. This is considered a
great step forward as, owing to
the huge range of longitude
covered by the U.S.S.R., some
parts of it differ from Moscow
time by several hours, thus
rendering simultaneous broad-
casting very inconvenient.

P.M.G. has prepared a plan for
the entire reorganisation of State
broadcasting. At present French
broadcasting is regulated by a
number of bewildering Govern-
ment decrees, some of which are
stated to be more or less contra-
dictory. It is said that the
French P.M.G. proposes to
sweep all these decrees away and
establish broadcasting on as firm
a basis as the B.B.C.

German Amateurs
Disgruntled

AS many listeners are aware,

transmitting licences are
now issued to amateurs in most
European countries, although
the restrictions governing them
are very severe in some parts of
Europe. In Germany amateurs
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are forbidden to use telephony,
morse being the only method of
communication allowed. Ger-
man amateurs have long felt a
sense of grievance at this state
of affairs, and it is rumoured
that a movement is afoot to get
the tan on speech removed. It
is to be hoped that success will
be achieved, as responsible
amateur transmitters have long
since proved their value to the
progress of the science of radio.

Chinese Broadcasting

PEOPLE in this country who

as a matter of principle are
‘“agin the Government’’ would
certainly have something to bite
upon if they lived in China, for
it is reported that the Govern-
ment there has just stepped in
and commandeered the most
popular evening broadcast heur
for the purposes of political
propaganda. All stations,
whether operated by Chinese or
foreigners, are to set aside this
hour every evening for an official
spokesman who will discourse on
topics chosen by the Nanking
authorities. It is an ill-wind
that blows nobody any good,
however, and it is stated that
wireless dealers have welcomed
the Government action' with
open arms, since already a great
rush has commenced to purchase
receivers capable of bringing in
programmes from foreign coun-
tries.

Herts Bans Noisy Loud
Speakers

ET another county has
passed a by-law against the
inconsiderate use of loud
speakers. . This time it is Hert-
fordshire, and it will be only
necessary for three householders
to make a complaint for a sum-
mons to be issued. Failure to
comply with an order to abate
the nuisance within fourteen
days will result in a {5 fine.

A Curious Accident

- MOTORIST in Denmark re-
cently had the misfortune
to damage nearly one hundred
all-mains sets and a large quan-
tity of electric light bulbs owing
to a remarkable accident. He
collided with a post which was
carrying three electric light
cables feeding a group of houses
by means of the three-wire sys-
tem, the two ‘outers’’ being at
a potential difference of 440
volts. The centre wire broke,
and that end of it which still
remained connected to the
houses came into contact with
one of the outers. The result
was that one section of houses
had their power cut off alto-
gether and the other section re-
ceived double voltage. By a
curious coincidence the motorist
happened to be on his way to
buy a new set, but he little
thought that he would imple-
ment the purchase of a hundred
instead of one.



The B.B.C. and Petty
Pilferers

T has often been observed that after a
new broadcasting station has been in
operation for a few months it fails to ful-
fil its early promise, and signal strength

falls off to an alarming extent. Many are
the high falutin’ scientific theeries which
have been advanced to explain away this
phenomenon, the favourite one being a
rise in earth resistance due to some
obscure electrolytic action. It has, how-
ever, remained for a reader of The Wire-
less World to reveal the true reason for
this unfortunate state of affairs.

He has been moved to write to me
owing to my recent notes concerning
sparks jumping across the broken gutter-
ing of a house built under the shadow of
a broadcasting station (19.6.36), these
electrical discharges being due to the pick-
ing up of energy from the transmitting
aerial. Naturally, the energy thus picked
up will be greatly enhanced if a tuned cir-
cuit is rigged up to collect it, and it appears
that a neighbour of his, whose house is
fortunately situated for the purpose,
rigged up a large low-loss aerial arrange-
ment and now uses the energy thus ob-
tained to do various odd jobs around the
heuse, such as operating electric bells and
driving a toy electric train.

Driving a toy
electric train.

This deliberate stealing of B.B.C.
energy was first observed owing to the
fact that particularly bad fading was
noticed from the station in question on
those afternoons when there was a chil-
dren’s party in progress at the house, the
rise and fall of signal strength coinciding
with the starting and stopping of the toy
trains, which are, of course, always in
great demand at such times.

It appears that since that time others
whose houses are also fortunately situated
have indulged in similar petty pilfering,
which. is now reaching alarming propor-
tions.. Naturally, this sort of thing can’t
be kept secret, and already our old friend
the ]erry—bullder is demandmg premiums
for houses on ‘‘estates’’ which are in

sufficiently close proximity to a B.B.C.
station. , ,

There is, I believe, no provision made
in the laws of this country whereby these
petty pilferers can actually be indicted for
their nefarious acts, it apparently being
no offence to abstract energy from the air
in this manner ; in fact, the law is actually
on the side of the malefactors, as it so
often is, and did they care to do so they
could actually obtain an injunction against

By FREE GRID

the B.B.C. compelling it to prevent its suzr-
plus energy straying on to their premises.
The only thing left for the B.B.C. is to
buy up all the land within a certain area
around each station, although, I would
hasten to add, this is not the reason why
it is so feverishly acquiring all the property
in the vicinity of Portland Place.

*

When 5 per Cent. is 10 per
Cent.

H,IGH finance is an intriguing science,

but I regret to say that it has always
been far beyond the grasp of my limited
intelligence. 1 have always been an
ardent admirer -of those practical expo-
nents of it who continue to drag through
life living on their losses and hardly know-
ing where next year’s Rolls-Royce is com-
ing from. It is indeed fortunate that the
radio trade is happily free from the need

of studying these higher mathematics—at

least, the manufacturing side of it—for, of
course, .the members have always been
able to sell so many sets during the first
hour of the annual Olympia exhibition
that they have no need to go in for high
finance in order to keep body and soul
together.

In spite of all this I cannot help think-
ing that there are some members of what
I may call the large dealer branch of the
wireless trade, more unfortunate than
their fellows, who are compelled to resort
to mathematics in order to keep the wolf
from the door. Several instances.of this
sort of thing have been brought to my

notice by readers and I have picked one .

instance at random from among my corre-
spondence to show you the sort of thing I
mean. My correspondent, who is quite an
average sort of man, took advantage of his
wife’s temporary absence last year to
squander about forty pounds on a super
sort of radio-gramophone. As a matter
of fact the sum wasn’'t exactly forty
pounds, but I have purposely. reduced
everything in this little tale to round
figures because I know that you, like my-
self, prefer that things be made easy for
you to understand.

Well, as I have said, my correspondent
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The first hour of the Annual Olympia
Exhibition.

spent his forty pounds, and this year he

covets yet another de luxe instrument at

the same price. Now it so happens that

the particular merchant from whom he

bought last year’s set is one of those who

are willing to receive the price of his goods

by that method which, by some strange
misnomer, is known as the Easy Payment’
System. Those who desire to take advan-

tage of this system and spread their pay-
ments over a period of a year are charged -
a modest 5 per cent. for the service.

Now, among other strong ‘selling
points”’ of an almost universally adopted -

type is the taking of old models in part
exchange. My correspondent, realising
that last year’s wireless sets have a rela-
nvely small value from the selling point
of view, was rather hesitant about offer-
ing his set in part exchange, and he was
considerably astonished when the dealer
offered him half-price, namely;: £20, for
it. Making a feverish calculation he
found that he had a total of f20 actual
cash left to pay, to which he added an

extra 5 per cent., or, in other words, 1,

for the convenience of paying it off ip
twelve monthly instalments.

He was loud in his praises of the firm’s
generosity, but was solely puzzled when
he received a statement of account in
which the interest was charged up as two
pounds instead of one pound. Thinking
that a mistake had been made. in thus
charging him 10 per cent. instead of 5 per
cent. interest on the twenty pounds cash
which he owed the firm, he ventured to
point this fact out in"a lettér. In their
reply the firm indignantly repudlated the
suggestion that they had been so grasping
as to charge 10 per cent. hke certam other
firms they knew of. nati
very simple, the 5 per cent bemg charged
on the forty pounds instead of on the
twenty pounds cash outstanding:

I suppose that; as I.have mentioned
before, it is my unfortunate ignorance of
high finance that prevents my seeing this
in the light in which I am told all the
best people look at it. Old-fashioned as
it is to do so, I cannot help entertaining
a sneaking sort of liking for the firms who
charge a definite take-it-or-leave-it 10 per
cent.; and the opposite feeling for firms
who charge exactly the same amount but,
by means of a bit of high financial
juggling, permit their intending customers
to believe that they are going to pay only
5 per cent. What do you think?
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TIPS

Practical Aids to Better Reception

IN many DC or universal sets, especially
those of a few years ago, the pilot lamp
is wired across a resistance connected in
series with the chain of valve heaters. As
a result the lamp tends to glow with ab-
normal brilliance for some time after
switching on, because
the heaters are of low
resistance until they
warm up. Unless there
is some form of regu-
lating device, the lamp may then have
a very short life, especially if its rating
is such that it still gives adequate illumina-
tion to the dial when the valves have
attained their normal temperature.
Where frequent failures of the pilot lamp
are encountered in these circumstances it
is often - worth while substituting an
ordinary lamp, say, of 5-15 watts, rated
at the full voltage of the mains. This, of
course, is joined across the mains input
on the ‘“dead’’ side of the on/off switch.

Long-life
Pilot Lamps

&THOUGH the output from a trans-
verse-current microphone is com-
paratively small, the sensitivity Is quite
high, especially to mechanical shocks, so
it is customary to mount it in a shock-
proof holder. A mounting of this nature
" is not difficult to de-

vise, and one made to

M;crophone take the microphone
upport described in the
Wireless World of

January 11th, 1935, is shownin the illus-
tration.

It consists of a piece of 2 x }in. brass
strip cut to a length of 19in. and bent to

Shock-proof suspension for the Wireless World
‘ microphone.

form a circle with two ‘“flats”’ for screw-
ing to a wooden base, though it could, of
course, be easily fixed to a table- or floor-

type stand.
Four }in. holes are drilled at suitable
points and two stout rubber bands

threaded through them are stretched

over hooks screwed into the microphone
case.

- These bands should be 3in. in diameter
and not thinner than {in. Either round
or square section may be used.

This makes a perfectly satisfactory sup-
port, and it will stand any amount of jolt-
ing, as was recently demonstrated by
using the microphone so mounted with a
portable  ultra-short-wave = transmitter
fitted in a car.

LTHOUGH a prolonged heat wave is

seldom experienced in this country,
it is perhaps excusable to remind readers
that dry batteries are adversely affected
by high temperatures. Heat causes the
electrolyte to dry up, and shortens. the
working life of each
cell; for this reason
special Dbatteries are
produced for use in
tropical countries.
Where a receiver stands on a table with

Care of
Batteries

its back to a window, the sun’s rays reach -

the HT battery and hasten materially the
end of its useful life. In fact, cases are
not uncommon where a new battery,
almost unused throughout the summer,
has been found quite useless by the
autumn. The obvious remedy is to move
the set temporarily into a more shady
position.

Accumulators, too, whether LT or HT,
are naturally more subject to evaporation
in summer than in winfer, and conse-
quently need more frequent topping-up to
preserve them from premature deteriora-
tion. :

By contrast, the chassis of the receiver
itself may actually benefit from prolonged
exposure to strong sunshine, for with bat-
tery sets, unlike mains sets, which always
run at such a high temperature that mois-
ture is automatically baked out, long spells
of damp weather tend to have an ill effect
on sensitivity, which may remain for some
considerable time afterwards.

N a standard valve base (seven or nine

pins) often one or more of the pins is a
blank. The set manufacturer may re-
member this fact when arranging a prac-
tical lay-out, and is tempted to use the
blank socket of the valve holder as con-
venient anchorage for
a soldered joint stand-
ing at a high DC
potential. Without
defending this prac-
tice, it is as well to bear the possibility
in mind when looking for faults and to
disregard for the moment any voltage
reading obtainable from a pin that should
be ““Dead.”” 1In battery sets especially
an unexpected high voltage with insuffi-
cient protective resistance in between

Seven
Pins

may have injurious results to a good test
meter; this emphasises the need for
caution and the use of the highest con-
venient range of the instrument, at any
rate for preliminary measurements.

MOST sets embody some form of tone
conirol which cuts the high fre-
quencies, but it is comparatively rare
to find provision for attenuating the bass
as well. Nevertheless, it is often an ad-
vantage to be able to vary the amplifica-
tion in the bass region

Variable independently of the
Bass high notes, particu-
Response larly when listening

to speech, which fre-
quently sounds hollow and unnatural
when reproduced at the average B.B.C.

7 Tol (o

/

Q0015 mid .

06005
e84

Fig. 1—A simple but effective method of
controlling response in the lower register.

programme level. Also, when dealing
with short waves especially, the reception
of a weak distant station with the set “‘ all
out,”” or using critical reaction, can some-
times be cleaned up considerably by cut-
ting the bass below about 250 cycles.

Resistance LF coupling being almost
standard practice nowadays, probably the
simplest form of variable bass control is
a switch selecting different values of
coupling capacity; Fig. 1 makes the
arrangement quite clear. The lowest capa-
city, Cx, remains permanently in circuit,
the other two (or more) condensers being
switched in parallel, one at a time. Suit-
able rotary selector switches are now
easily obtainable.

It is not suggested that the values
shown are the best in every case, but they
have been found to work very satisfac-
torily: in a circuit using Marconi MHD4
and N4r1 valves.

When the LF coupling is by parallel-
fed transformer the total coupling capa-
city in the maximum bass position may
with advantage be calculated to resonate
with the transformer primary inductance,
in order to produce the greatest possible
contrast between the maximum and mini-
mum positions.
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- Letters to the Edz 1OV -

A Wireless World Set

MAY I congratulate you on the excellent
results have obtained with your

Olympic S.S. Slx, having now had the op-

portunity of testing the set over a full
twelve months.  We have several difficulties
in this town, such as trackless tram, the
separation of the North Regional, etc., all
of which are entirely overcome by the Olym-
pic Six. The tone qualities are excellent.

I have recently been asked to recommend
one of the sets on the market to a musical
friend ; before doing so I tried out several
makers’ sets in the same room as the Olym-
pic Six. In all cases the results expressed
were the same, ‘‘ This is a wireless (makers’
set) and that isn’t”’ (meaning the Olympic
Six). This, I think, expresses the results in
a very few words, as I have never heard
such faithful reproduction.

You may publish this letter if you think
it of interest to your readers.

Darlington. A. J. W. CUDHAM.

Biasing the Output Stage

IN his letter in the issue of July 31st, Mr.
Bonavia-Hunt makes some rather curious

statements anent the use of electrolytic con-

densers for bias decoupling purposes, and

the audio frequency attenuation resulting

from automatic biasing schemes in general.

Let us consider the points raised-without
dwelling .too. long ‘on xoo-mfd. paper ¢on-
densers:

Eléetrolytics. of thls capacity have been
availablé for a considerable time, are rela-
tively cheap, can be obtained for working
voltages.up to at least 120 V, lead to no loss
of valve life whatever, and, finally, are
responslble for such a negligible loss at
30 cycles that the loss would be- absolutely
unnohceable by a normal human being at
25 cy{;les, which is usually Considered a
reasonably low audio frequency. It may be
stated here that the power-handling capacity
of all normal loud speakers is not great at
the latter frequency.

Not content with this, however, Mr.
Bonavia-Hunt has an arrangement to boest
these frequencies, and uses in place of one
condenser, two condensers and one iron-
cored choke in an intermediate stage, where
bias values are low and it is possible to use
a value of 250 mfd. if lingering doubts exist
as to bass loss.

Perhaps in these circumstances Mr. Hunt
will be good enough to enlighten the writer
with some additional and more cogent
reasons for his statement that a rising bass

characteristic is either necessary or desirable,-

from the viewpoint of fidelity of repro-
duction. The writer can see no reasons in
radio reception, and is aware of many more
suitable methods for compensating the loss
occurring in record reproduction.
Wallington, Surrey.’ L. C. IRVINE.

The ‘* Russell Effect”
WAS intensely interested to read in
The Wireless World Mr. Russell’s letter
describing his discovery of the self-called
‘“‘Russell Effect.”’

Mr. Russell suggests that the two signals
are ‘‘mixed’’ in the receiver; he might be
right, but I would, with all diffidence con-
sidering my limited knowledge, suggest that

‘G5AU{(?), of Forest Gate.
the . potentiometer - supplying HT to the
‘quench 'valve shifted the carriers to a dif-
“ferent position on the dial.

the two frequencies are ‘‘mixed’’ in the
ether before arriving at the receiver.

In the same way I have often had occa-
sion to think that the cause of fading is due
to this ‘‘ mixing *’ of one, or more, or a score
of different signal frequencies coming into
and going out of phase in the ether. If
there were only one broadcast signal in the
world being transmitted at one time, I ven-
ture to suggest (again with all diffidence)
that this sole signal would not fade in the
usual way.

This means that I am disputing the Heavi-
side Layer theory, which I cannot disprove
to prove my own theory. I wish I could!

. CHARLES HAWKINS

- Lower Mitcham, Surrey.

YOUR correspondent, O." J. Russell, has
announced his discovery of the ““ Rus-
sell Effect’’ rather late.

Early this year, in co-operation with a
friend of mine, I carried out a few experi-
ments with three super-regenerative 5-metre
receivers. Our local 56 megacycle oscillator
never gave rise to the phenomena as des-
cribed by Mr. Russell, but we found that
with one particular design, when coupled to
a half-waveé aerial with a matched impedance
line, our signals consisted entirely of ama-
teur transmissions from the 4o-metre band.

" Used with a vertical half-wave aerial ter-

minating in a single loop at the receiver end,
the: trouble disappeared.

- Harmonics were first suspected, but care-
ful checking revealed some doubt; then we
theught that the U/S chokes were resonating
but replacement with several different wind-
ings ‘made no change. The other two re-

_ceivers functioned normally, but with this

pa.rtmular one several G’s and French ama-
teurs were heard; the best reception was from
Alterations to
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responsible for the opinions
of his correspondents

All our tests were carried out beneath an
aerial system which consists of a 4o-metre
doublet 30 feet high, and two inverted V’s,
each resonant at about 20 metres, one direc-
tional to North and the other South. We
then suspected that conditions local to the
receiver sponsored the peculiar effect and
alternately the aerials were grounded or
lowered during tests, but once again no
alteration in performance could be detected.

Our interest has been aroused by Mr.

Russell’s experience, as it is similar in many

respects to ours.

Possibly some other readers encountered
such conditions ; if so, it would be interest-
ing to hear from them through the medium
of your journal. C. T. CLARK.

Staines, Middx.

THE letter by Mr. O. J. Russell, in The
Wireless World dated July 31st, calls to
my mind a somewhat similar but more mys-
tifying experience which occurred when a
friend and I were trying out a single-valve
5-metre receiver, using the split Colpitt’s
circuit.
We were surprised to hear a number of

"medium-wave stations at good strength,

which could be tuned in as on a broadcast
receiver, i.e., it was possible to heterodyne
them by making the receiver oscillate. The
receiver, incidentally, was perfectly stable,
and did not appear to generate parasitic
oscillations ; moreover, the effect occurred
only in the friend’s house, normal operation
being obtained at my address.

We never discovered the explanation, but
it is as well to add that in the first instance
HT was taken from DC mains (positive lead
earthed), while I used an AC supply.

Ipswich. G. W. GREEN,

-2BDG.

What the Public Wants

A Reader’s Reply to a Manufacturer

Q‘S a member of the public for which Mr.
Hartley is supposed to cater, I must
say at the outset that if other manu-

facturers base their opinions upon the same

false assumptions which actuate -your contri-
butor regarding what the public ‘‘ wants,”

then the outlook for the further progress of;

the radio industry is not very hopeful. I
can only hope that there are manufacturers
who have the ability to keep in closer touch
than he apparently does with the buying
public!

1 have read the article ** Whither Exhibi-
tions? "’ *twice, and in it, like stubbing one’s
toe on something in the dark, have come
upon the detestable phrase about *‘ educat-
ing "’ the public to buy better—i.e., more
expensive——sets. What this means precisely
I am not quite sure, but I undertake to enter
the matriculation standard at one bound if
Mr. Hartley will hand me a few five-pound

* See Wireless World, July 31st, 1936.

notes! The average man, you see, cannot
afford to pay much for anything, not even a
radio receiver, and cheap sneers at his in-
ability to do so will not prevent his buying
low-priced (but not necessarily ‘‘cheap’’)
products. The trouble, of course, is that the
unfortunately vital matter of money has
always the last say. Theoretically, every-
body should have the best that industry
has to offer, and nothing but the very best
should be made, but in practice very few
among us are able to afford f50 or more,
which is what a really good set must inevit-
ably cost to produce. Under the circum-
stances, therefore, the big firms which pro-
duce low-priced receivers are at one and the
same time putting money in their pockets
and performing the valuable service of
placing broadcasting within the reach of
nearly everybody.

I dislike the assumption that all cheap sets
are necessarily poor in quality of reproduc-
tion. In the early days of wireless this was
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true, for obvious reasons, but to-day a set
costing, say, ‘* £8 19s. 113d.,”” to quote your
contributor, would a few years ago, if it had
been available then, most certainly have cost
at least fz20, or, rather, guineas! Mass pro-
duction, which is so often despised, is a
boon to the poor and the not-so-poor, and
does not of necessity result in inferior goods,
whether cars, or radios, or perambulators.
Naturally, I would not attempt to deny the
fact of the existence of large firms manufac-
turing (if such a word can be used) ‘‘tens
or hundreds of thousands of sets in a year,”
of poor quality, or that such receivers are
not sold in large numbers. There will
always be undiscriminating people who find
nothing wrong in a reproduction like that of
an old-time phonograph, and they certainly
need educating in the real sense of the word,
but I do object to the implication that only
expensive receivers should be made, as
cheaper ones are incapable of giving a good
account of themselves. To-day it is possible
to buy a receiver of a good make, priced as
low as 11 guineas (not ‘‘ £15°"), with the fol-
lowing features: A.V.C., tone control, high
selectivity and great range, pick-up jack,
and extra loudspeaker sockets, illuminated
dial and visual tuning, moving-coil speaker,
and last, but pot least, economical running
and a well-constructed and handsome cabi-
net! When you remember that even to-day
sets can be bought costing over 100 guineas,
11 guineas is certainly ‘‘cheap,” but the
receiver equally certainly is not! A moving-
coil loudspeaker used to be an expensive
luxury, now it is incorporated even in low-
priced battery sets, with a consequent vast
improvement in tone, and, now that valves
are at last to be cheaper, 1 predict that sets
of the same quality as the one instanced will
also be reduced in price, and thus be brought
within the reach of still more people who
appreciate tonal quality but are not ‘‘edu-
cated ”” enough to be able to afford the extra
few guineas at present charged for good
products.

Ignoring Potential Customers

Let us turn our attention to radio exhibi-
tions. It has long been my complaint that
too many manufacturers concentrate almost
exclusively upon mains receivers, and ignore
the existence of the battery set owner. This
is very bad policy and shows a deplorable
ignorance of the wants of the public. With
electricity supplies in the chaotic state that
they are, with the wide variations in volt-
ages, current, and charges, many people who
have electricity in their homes still run their
sets off batteries, and of course there are the
thousands whose homes are without elec-

. tricity or whose supply is useless for the
purpose of working radio receivers. Yet, to
judge from the advertisements, all that the
public is interested in is the mains receiver!
And at this year’s exhibition at Olympia
the same mistaken policy will be followed of
ignoring thousands of potential puchasers.

Another mistake which will be made this
year will be the displaying of receivers which
require external aerials and earths for their
successful operation to the almost complete
exclusion of self-contained models. Now,
I shall draw down upon myself the wrath
of hundreds of experts by what I am about
to write, but nevertheless I declare my firm
conviction that receivers dependent upon
these external aids to reception are out of date
and should be as dead as the proverbial dodo!
The only exception I would make in favour
of these irritating accessories is in regard to
short wave reception, and even here the
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manufacturer should always have as his
fixed aim and object the abolition of these
anachronistic appliances, and the making of
receivers for all ordinary domestic purposes
as self-contained as the suit-case portable is
to-day. The manufacturer of only the
‘“anchored ’’ type of receiver appears to
forget entirely that for some years past more
and more people have been taking up their
abode in flats, where it is often impossible
to fix up external aerials and earths for one
reason or another,  But you would not
gather this impression from catalogues and
Press announcements, in which ‘‘aerials
and earths’’ seem to be trailing about on
every page! Pye Radio, Ltd., are one
notable exception to the general rule, for
they specialise in self-contained sets, and,
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as a user of their products, I can safely say
that anything which may be lost in range—
and it’s nothing to worry about—is more
than made up for in convenience and a sense
of freedom, while quality does not suffer in
the least.

One other point in regard to advertise-
ments. Some manufacturers of battery re-
ceivers are very fond of quoting a price,
adding, ‘‘ without batteries’’! This is just
as ridiculous as an advertisément for a car,
containing after the price the statement
““ without engine !

I have expressed my views as a member
of the public, and can only hope that the

~ publicity given to them by the wide circula-

tion of The Wireless World will bear some
fruit. '

Sound Sales Mains Components
Tests Under Working Conditions

THE mains transformer and choke illus- -

trated are specimens from the new
range of constructors’ models just
introduced by Sound Sales, Ltd., Marl-
borough Road, Upper Holloway, N.19. The
transformer, which is described as the type
X3512, has three LT windings in addition

‘to one for the HT rectifier, these being rated

at 4 volts 4/5 amps., two at 4 volts 1 amp.
and 4 volts 2.5 amps. respectively. The HT
secondary is wound to give
350-0-350 volts RMS at 120 mA.
All windings have centre taps.
The primary is tapped for sup-
plies of 210, 230 and 250 volts
at 50 ¢/s. )

The smoothing choke is a 23-
henry model, also rated to carry
120 mA. of DC, as it is intended
to be used with the X3s12
mains transformer.

these measurements are shown on the graph,
together with one which represents the un-
smoothed DC output after making allowance
for the voltage drop across the choke.

During the test measurements were also
made of the voltage from each of the LT
windings, and on full load they were: 4
volts to the rectifier valve, 4.06 volts from
each of the one-amp. windings, and 4.09
volts from the 4/5 amp. winding.
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For the purpose of test both components
were embodied in an orthodox HT supply
circuit, using a 4 mfds. condenser after the
rectifier valve and one of 8 mids. following
the smoothing choke. Resistances giving
the equivalent loading of valves were joined
across all LT windings apart from the recti-
fier, which was an Osram MUi2. Only
4 amps. were taken from the 4 to 5-amp.
winding.

The smoothed DC output was measured
with different current loads up to 120 mA.,
while simultaneous readings were made of
the AC output from each half of the 350-
volt secondary. The curves obtained from

i There was no
audible hum from the transformer.

The regulation is very good, and at the
price of 30s. it represents good value for
money, considering that it is attractively
finished and attention is given to detail,
such as fitting rubber bushes in the holes
where the leads come out to prevent chafing
of the insulation on the wires.

Independent measurements on the Type
Hz2s12 choke showed its resistance to be
360 ohms, and its inductance, when passing
DC, to be 38.7 henrys with 20 mA., 35.8 with -
40 mA, 32.7 with 60 mA, 29.2 with 80 mA,
25.5 with 100 mA, and 20.5 with 120 mA.

The price is 14s.
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HOUGH only porticns
of the Proms are being
given to listeners they
occupy quite a large
part of the evening pro-
grammes.  There will be
broadcast part of a con-
cert each evening this week.
From the Beethoven Con-
cert to-night (Friday) at
8 (Reg.) Percy Manchester will

be heard and Solomon will be -

playing the Pianoforte
Concerto No. 2z in B flat.

Wagner’s Spring Song and
Prize Song will be sung by
Parry Jones and the Sym-
phony will be Schubert’s
““Unfinished ”” in the concert
to be broadcast Regionally at
8.45 on Saturday.

On Monday, Wagner night,
the Finale to Scene IV of
“The Rhinegold’” will pe in-
cluded in the broadcast at
8.35 (Nat.).

From Tuesday’s concert will
be heard Elgar’s Symphony
No. 1 in A flat at 8.40 in the
National programme. Four
Bach compositions are in-
cluded in the broadcast portion
of Wednesday’s concert at
8.25 (Nat.). These include the
Brandenburg Concerto No. 2
in F for flute, oboe, trumpet,
violin and- strings and the
Concerto No. 2 in C for two
pianos and strings. During
the second part of this con-
cert, to be broadcast at g.50
(Reg.), Marcel Dupré will play
Handel’s Organ Concerto No.
10 in D minor.

The B.B.C. Women’s
Chorus and Marcelle Meyer,

Listeners Cuide

are to be given to-night
(Friday) Nationally. Runmng
commentaries will be included
of the final of the Coxswainless
Fours at 5.25, and an hour
later the final of the Eights.

For a quarter of an hour on
Sunday from 6.20 (Nat.) will
be given a commentary on the
closing ceremony of the Olym-
pic Games. A fanfare of
trumpets precedes an address
by Count de Vaillet-Latour,
and then follows the hauling
down of the Olympic flag to
the salute of a battery of guns
and the ceremonial extinguish-
ing of the Olympic Fire.

THE EDWARD-NELSON REPERTORY PLAYERS, with Betty Nelson,
the leading lady, and Donald’' B. Edwards, who plays the men’s leads,
in the middle. The Company will, on Sunday at 9 (Reg.), be heard in
: *“The Man from Toronto.”’

solo pianist,
during Thursday’s Debussy-
Ravel Prom at 8 (Reg.).
OLYMPIé GAM;ES FII‘iALE
Two relays from the Grue-

nau Regatta Course, Berlin,

will be heard

SPORT AT HOME

FroMm 2.45 until 5.15 on
Saturday running com-
mentaries will be given from

the scenes of three different

sporting events. The micro-
phone will be switched from

one place to another, thereby
giving listeners the latest and
most exciting news available.
From the Oval Howard Mar-
shall will comment upon the
first day’s play in the Third
Test match between England
and All-India. Commentaries
on the second, third and, if
necessary, the fourth day’s
play will also be given at 12,
1.25, 3 and 4.25 in the
National programme on Mon-
day, Tuesday, and Wednes-
day.

Harold Abrahams will be at
the White City and will give
commentaries on some of the
athletic events during the after-
noon when the: Empire and the
U.S.A. meet. This meeting
will include stars who have
competed at the Olympic
Games.

One of the most important
events in the bowling ‘world
is the Single-handed Bowls
Championship. The semi-
finals and final will at intervals
be described from the Temple
Bowling Club ground at Den-
mark Hill.

e :\«:&,i \%
VANCOUVER ‘

It is fitting on the occasion
of the Golden Jubilee of Van-
couver that the explorer, Cap-
tain George Vancouver, after
whom the city and adjacent
island are named, should be
further honoured, for his voy-
age in 1792 was one -of
inestimable importance in the
development of Canada.

The unveiling of a mem-
orial to Captain Vancouver by
the Rt. Hon. the Lord Mayor
of London, Sir Percy Vincent,

£
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VANCOUVER from the air,

showing a stretch of the water-

front. The unveiling of the statue

to Captain George Vancouver

will be relayed at 10 (Nat.) on
Thursday.

will be broadcast, Nationally,
at 10 on Thursday.

He will be accompanied by
the Lady Mayoress and will

be attended by the Sheriffs of

London.

PARALLELS

Tue fifth edition of ‘“New
Songs for Old,”” a popular
series of programmes which
have appeared at intervals
during the past six years will
be compeéred by Cyril Nash in
the Regional programme at 8
on Monday and again at 7 on
Wednesday (Nat. and Reg.).
The idea behind this series is
to link together songs of the
Victorian era  with  their
modern equivalents and some
astonishingly close parallels
can be found.

HISTORY REPEATS ITSELF

THE story of the Athenian
expedition to capture Sicily for
its empire is a very exciting
one, and Felix Felton has writ-
ten a dramatic story for broad-
casting of the expedition’s
disastrous failure.

Though connected with his-
tory as far back as 415 B.C.
““Sicilian Expedition,”” to be
broadcast at 10 on Saturday,
Nationally, should prove very
interesting. One of the chief
interests of the programme,
apart from the exciting story,
will be the noticeable fact of
so many parallels existing
to-day.

Or




#

Wireless World, August 14th, 1936.

Outstanding Broadcasts
at Home and Abroad

JANE AUSTEN BURLESQUE

ATt the age of seventeen the
inimitable Jane Austen pro-
duced, for the amusement of
her family, a highly entertain-
ing burlesque of the senti-
mental novel of the period,
and called it ‘““Love and
Freindship.”” If her spelling
appears to have been some-
what individualistic at this
stage of her development the
burlesque itself is a truly re-
markable effort for a girl still
in the schoolroom. Mary Allen,
B.B.C. Drama producer, has
turned the burlesque into a
short microphone play which
should appeal not only to the
large army of Janeites, but to
everybody with a taste for
high-spirited farce. This will
be broadcast at 9 on Monday
(Reg.) and again at 8 (Nat.)
the following evening.

< <&

OPERA

DuriNG this week three
opera relays come from the
Salzburg Festival. The first,
to-night, at 8.25 when Warsaw
relays Wagner's  *‘ Master-
singers which - like ‘‘Fal-
staff "’ ﬁé\UlC‘S four times in
this year’s Festival and will
on each occasion be conducted
by Toscanini.

All German stations on Sat-
urday are giving Weber’s

‘Oberon’’ from 8.10 to 10.

’

On Sunday Beethoven’'s one
and only venture in the ﬁeld of

LOTTE LEHMANN,
who plays the chief
part in “ Fidelio "’
from the Salzburg
Festival, to be relayed
by Paris PTT at 7 on

Sunday.
opera, namely ‘' Fidelio”
comes from the Salzburg

Festival, relayed by Paris PTT
and the French Regionals at 7.
Although this was never a
popular opera we all know of
the Leonora Overtures, of
which Beethoven composed no
fewer than four for this opera.

Monday’s principal broad-
cast approximating to opera is
Verdi’s ‘' Requiem’’  from
Vichy, which will be given by
Bordeaux and probably other
French Regionals at 8.45.
Verdi is well in evidence again

on, Thursday, for at 7.5
Vienna, Radio-Paris, and
Kalundborg are taking his

“Falstaff " from the Salzburg
Festival with Mariano Stabile
in the title part. At 8.15 Bor-
deaux, Eiffel Tower, and some
of the French Regional sta-
tions are taking his ‘*Masked
Ball”’ from the Grand Casino,
Vichy.

GERMAN VARIETY

WHhar is described as a great
variety evening compeéred by
Willi Schaffers entitled

THE GRAND CASINO, VICHY,
which comes into the pro-
gramumes many times this week.
A Terrace Concert was in pro-
gress when this photograph
was taken.

Ether
comes from

““ Happy - Go - Lucky
Wave Stations ™
Berlin at 8.10 on Tuesday,
lasting until 0. Other German
stations at 8.10 are giving a
programme entitled ‘‘Fishing
in the Ether”’ including dance

bands and a Schrammeln
Quartet, which consists of two
violins, harmonica and guitar,
so called after the originator,
Hans Schrammel of Vienna.

el > <>

ENGLISH TALK

A T1ALK in English enntled
““Pictures in Words’” will be
given by Colonel Mary B.
Booth of the Salvation Army
from Copenhagen-Kalundborg
on Monday at 6.30.
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ENGLISH FOLK SONGS
Tue Norwegian broadcasting
authorities have invited a
party of British schoolboys,
on holiday in Norway, to give
a half-hour’s programme of
English folk songs and carols
from the Oslo station at 7.30
on Saturday:.
<> <= <
A NOVELTY
Arr German stations, except
Betlin, will be radiating at
8.10 on Monday what might
well be called a ““ beery "’ pro-
gramme under the heading
‘“Hops and Malt, May God
Preserve It.”
< <5 <
SUNDAY FARE
In response to repeated re-
quests from Swedish listeners
the Swedish network. will in
future present lighter fare on
Sunday evenings. The first
sign of this is the one hour
programme, ‘‘ August Night,”’
to be given this week at 10.
<5 <t <5
DANCE BAND CAVALCADE
FrowM the Danish stations on
Saturday evening will be given
another Radio Ball. After
gramophone records of dance

music will follow at 7.30 a

programme of syncopated
romance. Then come four
dance bands in succession

playing from 8.45 until 2 a.m.
on Sunday. THE AUDITOR.

HIGHLIGHTS
FRIDAY, AUGUST 14th.

Nat., 5.25 and 6.25, Olympic Cames
Relay " The Bunch of Roses.”
9.20, Flute Recital: Edith Pen-
ville,

Reg., 8, Beethoven Prom. ** Camp-
fire on the Karroo.”  10.30,
Billy Gerhardi and his Band.

Abroad.

Warsaw, 8.25, ““The Mastersingers.”

SATURDAY, AUGUST 15th.

Nat., Hughie Green and some of his
Cang. 8, Pianoforte Recital :
Flsa Karen. 8.40, Vanety 10,

* Sicilian Expedition.”

Reg., Eddie Carroll and his Music.
8.45, Promenade Concert. 10.30,
Henry Hall's Hour.

Abroad.

Deutschlandsender,8.30,Gala Olym-
pic Concert from the Dietrich
Eckart Open-air Theatre.

- SUNDAY, AUGUST 16th.

Nat., 6.20, Closing ceremony from
Olympic Stadium. 7.55, Scottish
- service from lona Abbey. Megan
Thomas and Su‘g;clmr Logan in
songs by Graham Peel.

Reg., 5.30, Rawicz and Landauer
< Recital : Betty Bannerman
(mezzo-soprano) and Poushnoff.

* The Man from Toronto.”

Abroad.

Vienna, 8, Beethoven's Ninth Sym-
phony from the Gewandhaus,
Leipzig.

MONDAY, AUGUST 17th.

Nat., 6.30, The Bentley Colliery
Silver Band. 8.35, Wagner Prom.
YiPianoforte Recital:  Harold

Craxton.

OF THE WEEK

Monday, August 17th (contmued)

Reg., 8, ** New Songs forOH —V.
9 ]ane Austen s " Love and
Freindship,”

Abroad.

Bordeaux, 8.45, * Requiem,” from

the Casino, Vichy.
TUESDAY, AUGUST 18th.

Nat., “ The Tune You Heard,”
original tunes from recent Mid-
land productxons ‘ Love and
Fremdslmp 9,° Wo*'lan s Radio
Revue " l'e[ayed fron‘l Amerlca

Reg., “ Music from the Movies.””
8.40, Promenade Concert. 10.30,
Marius B. Winter and his Dance
Orchestra.

Abroad.

Strasbourg, 8.30, Symphony Con-
cert from Gérardmer Casino. !

WEDNESDAY, AUGUST 19th.

Nat., 7," New Songs for Old"—V.
8.25, Promenade Concert.

Reg., 8.45, Pithead Stories, No. 5:

“The  Stableman's  Tale.”
9" Northern Music Hall”: Variety
from Morecambe. 9.50, Prom-

enade Concert, Part 11.

Abroad.

All German Stations, except Berlin,
8.50, Dances of the Nations.
THURSDAY, AUGUST 20th.

Nat., 8.15, Shrewsbury Musical and
Floral Féte. 9, Vanety. 10, Van-
couver Relay. :

Reg., 8, Debussy-Ravel Prom.
9.35, Scottish Dance Musnc The
Reel Players.

Abroad.

Rome, 8.40, Italian Opera Music
from 17th to 19th century.
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The

One of the experimenters’ .

most valuable *‘ tools ’’ :

the dynatron oscillator,

which was described in detail in last
week's instalment.

OR  purposes of explanation,

electrical circuits are often likened

to hydraulic systems. According to

this analogy, last week’s article
in this series dealt with tests on the pipes
and other fittings. In this final article we
come to the equipment for testing the flow
of the fluid itself. For want of a better
term the word ‘‘signal’’ has to be used,
but I always feel rather apologetic in doing
so, because it seems so lamentably inap-
propriate. Nothing in the  dictionary
associates the word with the fluctuation of
electric current or pressure corresponding
to broadcast performances or other items
which it is desired to transmit or amplify.
The world-famous prima-donna would
have reason to feel insulted if reference
were made to her ‘‘signals’’ from the
Queen’s Hall. But as there is no word in
the language to take its place, ‘‘signal”
is used here in the sense just defined.

Broadly speaking, there are three special
features about signals that make measure-
ment of them rather more difficult or com-
plicated than non-signal measurements,
for which the ordinary volt and current
meters usually serve. In the first place the
power is generally quite small, and may
be very small indeed—far less than that
necessary to push a pointer over a scale.
Then, secondly, unless the signal is an
artificial one such as a tuning note or a
test oscillation it is continually fluctuating
in amount. And, lastly, an enormous
range of frequency is involved.

Clearly the least difficulty occurs at the
output end of a receiver, where the
frequency is relatively low—at meost 10
kc/s—and the power may be quite large.
The metal-rectifier type of voltmeter
commonly used for general AC testing may
be successfully applied here. As it is
power that is chiefly of interest at this
stage, it is usual for the output meter to be
calibrated direct in milliwatts.

At earlier stages in the audio-frequency
amplifier the power is very small, because

o,

’ ’OW to put into effect the

main object—or at any rate |
the most fascinating object—for !
which the home laboratory is |
usually planned. In this, the
concluding  instalment, methods |
of measuring signal voltages (or !
power) at different stages of the

receiver are outhned. §

Class “A” amplifiers” are worked by
voltage alone, the current being negligible.
So to avoid drawing power from the

signal itself it is necessary to use a valve’

voltmeter.  This instrument, if
properly designed, is workable at
almost any frequency, and thus has
a limited field of application in the
radio stages also. The limitation is
sensitivity ; it is difficult to get any
reading at all below o.1 volt. As

this is much greater than the usual signal
level at the input of a receiver, and it is
excessively difficult to make an amplifier
that can be relied upon to provide a known
gain at all frequencies, the usual method

of measurement is to compare the signal-
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lome  Laboratory

V.—SIGNAL MEASUREMENTS

By M. G. SCROGGIE, B.Sc., AM.LE.E.

with a calibrated source—a standard signal
generator, in fact.

The principle is this: an amplifier with
sufficient gain to work an output meter or
any other indicator is used, and there is
no need to know the actual amount of
amplification or even the output; all that
the indicator has to do is to show when
the known signal is equal in strength to
the unknown.

Measuring Overall Gain

Because valve voltmeters are usually
not too accurate when used to measure
signals of widely different level, this com-
parison scheme is often adopted even
when the signal is strong enough to give a
direct reading. It obviates having to
depend on the voltmeter calibration at all.
For instance, if one wants to know the
total gain given by an amplifier, the
obvious method, namely measuring the in-
put and corresponding output voltages,
necessitates a very wide range of measure-
ment. But by putting a variable attenu-
ator in series with the amplifier the input
and output can be made equal—the actual
quantity being of only indirect interest—
and the amplifier gain is read off from
the attenuator.

When it i desired to
follow the fluctuations of
a  signal—regular or
irregular —or to know

Rear view of the dynatron
oscillator, from which all the
components can be identified.
The complete set of interchangeable coils
covers waves between 8 and. 3,000 metres.

more about it than merely its quantity
the proper instrument to use is the cathode
ray oscillograph.

There are plenty of other pieces of ap-
paratus designed for signal measurement,.
but those mentioned—output meter, valve
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The Home Laboratory—

voltmeter, attenuator and cathode ray
tube-—will probably be enough for even
the ambitious home experimenter to
consider for a start.

Wireless
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suitable as the indicating part of an out-
put meter, is the Universal Avominor.
Messrs. Sound Sales have produced a
special transformer giving seven low-resist-

A valve voltmeter
can be.used for out-
put measurements,
but it is certainly
not the most cun-
venient instrument
for the purpose.
The metal rectifier
voltmeter that is
probably at hand
for ordinary AC
tests 1s much more
practical. The out-
put power can be

calculated from the

voltage, if the load

resistance is

known, (Milliwatts
(Volts)?

>, and in doing so

account must, of course, be taken of the
resistance of the meter itself. A proper
output meter is provided with means for
adjusting the load resistance to suit the
power valve, and is calibrated direct in
milliwatts. If it consisted merely of a
voltmeter across a variable resistance the
milliwatt scale would have to be different
for every value of resistance, which would
be impracticable if a really useful selection
of resistances were provided. The difficulty
is avoided by providing an output trans-
former with a fixed secondary winding
across which the voltmeter and additional
load resistance are connected ; the primary

v
( 250
g
2 200 P °
3 / ~ 43
s - ®
150, 3
z 1-2 8
VALV o
=4 RESISTANCE : 3,750 OHMS 4.3
2 100
20
-
3
‘5°o 3 3 37 10 12 14
LOAD RESISTANGE IN THOUSANDS OF OHMS

Fig. 1.-—A typical output characteristic for a

triode valve, showing that the maximum is

obtained when the load equals the valve

resistance. In practice a greater load resist-

ance is used to minimise distortigp, and the
loss of output is smally

is tapped, or a number of separate

windings provided, so that the fixed load

resistance can be made equivalent to any
one of a number of different resistances,
looked at from the primary side.  Under
these conditions a transformer which gives
nearly perfect characteristics at all
frequencies from (say) 30 to 10,000 is a
pretty difficult thing to design; but for
the purposes for which an output meter is
used a very high standard of accuracy
under all conditions is hardly necessary.
As an output meter of the type described
is quite an expensive instrument it may be
of interest if 1 supply information on how
to adapt a rectifier-type AC voltmeter. A
voltmeter that is popular with experi-
menters and service engineers for general
testing, and that also happens to be very

Fig. 2.—Circuit of unit for adding to multi-range
test set to convert it into an output meter.

ance input windings and
seven of high resistance.
This selection +is enough
to enable output charac-
teristics to be plotted,
such as the sample given
here as Fig 1. The
average loss due to
the transformer is
1db., increasing
somewhat above
6,000 c¢/s. The
secondary winding
1s designed for the
resistance of the
Avominor at its
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To provide a direct-reading milliwatt
scale without opening up the instrument a
good idea is to get a piece of stiff Bristol
board from an artists’ dealer and cut it
into a shape to fit snugly over the glass
without sliding about. Cut a curved slot
in the middle to reveal the position of the
pointer over the whole length of the scale,
and mark the milliwatt scales above and
below. Fig. 3 is useful for deriving the
milliwatt scales from the volt scales.

Anybody who feels entitled to refer to
his workroom as a laboratory ought not
to need reminding to sét the switch at a
high range for preliminary adjustments.
A rather useful tip that may not be so

Adding a ‘‘ power ’’ scale to an

Avominor. Inset is shown a

home-made resistor which is
sufficiently non-inductive.

lowest range — :

2,000 ohms. On the other ranges the
resistance is higher, so extra shunt
resistors are needed to maintain the load
constant, as shown in the circuit diagram
of the unit (Fig: 2). The meter reads as
low as 0.1 milliwatt; and, as 5,000 milli-
watts is about as high as is needed in most
work, only the first three ranges of the
Avominor are utilised. It should be noted
that on the 5-volt range the ‘resistance of
the meter rises much above 2,000 ohms at
small deflections, so tests in which this
matters should be run at not less than
5 mW,

Non-inductive Resistances

The transformer, resistors and range
switches can be-built into a compact unit in
any form that suits the experimenter ; it is
not necessary for me to do more than sug-
gest this. The resistors call for some com-
ment, though.  They should be non-
inductive, and the composition sort is good
enough if selected and checked for correct
resistance within a few per cent. The
2,100-ohm one has to dissipate up to
5 watts, so it may be necessary to use
several of lower rating connected in series
or parallel. With a bit of luck, half a
dozen 400-ohm 1-watt resistors might do
for both. An alternative is to wind them
of Eureka wire on thin flat slips of mica;
60 yards of 40 gauge for the 2,100 ohms
and 12z yards for the 400 ohms leaves
enough te spare for final adjustment.

well known is that when the meter is con-
nected in parallel with the loud speaker,
either because theré is no convenient
means of cutting the latter out or in order’
to listen to what is going on, the equivalent
of the normal standard test output of
50 milliwatts is approximately 15 milli-
watts when the output valve is a pentode
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‘;‘ 2,000 ] -
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ot o0 % 53 4 A
[ 5 10 15 20 258
o 20 40 60 80 100C

VOLT SCALES

Fig. 3.—Curve for converting volt scales to
milliwatt scales, based on a load resistance
of 2,000 ohms.

and about 22 with a triode. This assumes
that the impedance of the output meter
has been made equal to that of the
speaker. Not only is there a division of
power between meter and speaker, but the
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total power available for both falls owing
to the lowering of load impedance, and
this loss is the more noticeable in the rase
of the pentode.

The uses of the output meter for lining
up a receiver and for signal generator and
audio oscillator tests are obvious. It can
also be used for rough comparative
measurements of the maximum output of
a receiver by turning up the volume until
distortion is only just beginning to be
noticeable, and then switching over from
speaker to meter (adjusted, of course, to
the same impedance) and noting the peak
readings. To get some idea of the imped-
ance of a loud speaker (or other load),
switch the meter in parallel, and the
maximum meter reading is usually ob-
tained when the two are approximately
equal.

(a)

— |

Fig. 4.—Showing positions for connecting

a microammeter to utilise the existing (a)

diode or (b} grid detector circuits of a

receiver to measure the peak radio-frequency
voltage.

The test of which Fig. 1 is an example
does not necessarily show the correct load
impedance for a valve; it shows the im-
pedance that gives the maximum output,

but in the interests of quality a somewhat -

higher impedance is adopted for a triode.
Coming now to the valve voltmeter, I
. do not propose to say so much about it,
because there is a considerable amount of
information already available. In essence
the valve voltmeter is simply a detector or
rectifier valve with a meter in the anode
circuit to indicate the strength of the
signal. In practice the thing may be very
elaborate. It is usval to provide some
means of balancing out the steady anode
current so that a sensitive meter may be
used. Then there is sometimes a more
or less complicated range-changing system.
Personally, I think that unless one goes in
for valve voltmeters rather thoroughly it

is just as well to make no attempt to use

them as actual scale-reading instruments,
but merely for indicating when a signal
reaches a certain level. It is certainly
very useful to have one that gives voltage
readings, but by suitably arranging the
method of test it is very often possible to
dispense with them.

The ‘“grid "’ type is the most sensitive,
but has fallen into disfavour because (a)
there is a large anode current to balance
out, (b) the input loss is relatively high,
and (c) it does not give RMS values inde-
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resistance calculated from wire tables. - If
closer readings than the nearest 2 db. are
required they can be estimated, or valve
voltmeter calibration over a small range
may be used. The total resistance is.
10,000 ohms, as that is high enough to be
connected across the output of an oscillator
or amplifier, or even' gramophone pick-
up, and is low enough not to cause the
amateur serious difficulty in winding.

The resistors are sufficiently non-induc-
tive for audio-frequencies up to 10,000 c/s.
if they are wound straightforwardly on
thin cards of mica. The proper method

-when the purest resistance is required is

to wind each card with a second section in

OouUTPUT
-0

Fig, 5.—Diagram of a 4o-db. potential

divider for audio-frequency signal measure-

ment. The values of resistances are given
in the Table.

pendently of waveform. The *‘‘anode
bend "’ or negatively biased grid type is
better in all these respects. ‘* Automatic ”’
grid bias, derived from the anode current
voltage drop across a resistor connected
to cathode is sometimes adopted to extend
the range of readings.

When a low-reading microammeter is
available there is a very useful method of
measuring or comparing HF voltages by
introducing it in series with the ‘‘grid
leak”” of a diode or grid-type detector

forming part of the apparatus under test

(Fig. 4). The peak HF voltage, provided
that it is not less than a volt or so, is
approximately equal to the microammeter
reading multiplied by the leak resistance
in megohms. The merit of this scheme,
in addition to its simplicity, is that the
measuring instrument itself introduces no
disturbing effect into the circuit.

Calibrating Valve Voltmeters

As regards the orthodox valve volt-
meter, some Circuits and data for simple
and useful types were given in the issue of
February 21st last, page 179, which also
described methods of calibration. Among
them was one employing a simply made
potentiometer, switched in 7 steps of 2
decibels each. For measurements on
amplifiers, coupling components, filters,
etc., on the compensating attenuator
principle already .

Approximate
Resistor No. Resistance : Length of
Ohms. Eureka Wire.

yds. ins.
1 2,060 55 18
2 1,627 44 0
.3 1,300 3 0
4 1,030 28 0
5 820 22 0
6 650 17 18
7 517 14 0
8 410 11 0
9 326 8 28
10 260 7 0
11 206 5 20
12 163 4 14
13 130 3 18
14 103 2 28
15 82 2 8
16 65 - 1 27
17 52 1 14
18 41 1 4

19 32 0 31}
20 26 0 25
21 100 2 25

Total . 10,000 270 yards

(just over 1 oz.)

the opposite direction on top of the first,
but as each section must obviously be of
double the required resistance (because
they are in parallel) the total winding is
four times as great as with the simple
method and demands considerable care
and patience.

It is not so vital for the total resistance
of the potential divider to be accurately
10,000 ohms as for the relative values of
the sections to be right.

Fig. 6 shows a typical circuit for
measuring the gain of a stage of amplifica-
tion. The potential divider must always
work into a resistance that is large com-

described, a greater
range of adjust-

ment is desirable,
and the accom-
panying table gives
the data for a 40

db. potential OSCILLATOR

POTENTIAL
DIVIDER

AMPLIFIER

VALVE
VOLTMETER

divider, adjustable
in steps of 2 db.
(Fig. 5). Smaller

¥l

o Wt ~——0-+0
ouT o
ol =)

od

quantities of finer

wire may be used,
but it should be
noted that the very
small gauges of Eureka cannot be de-
pended upon to agree closely with the

Fig. 6.—Example of use of potential divider.

pared with its own resistance on the out-
put side, which in practice generally
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means a valve grid. It is adjusted until
the valve voltmeter reads the same at
either position of the switch. The gain in
db. is then read straight off the potential
divider. Obviously the signal strength is
quite low with this arrangement and may
even be interfered with by residual hum
voltage ; when testing the complete audio
section of a receiver it is better to put the
potential divider between amplifier and
voltmeter, adjusting the input signal to a
suitable level by means of an ordinary
volume control.

Similar methods are adopted for taking
frequency characteristics of amplifiers or
components. But a potential divider of
this type is not workable at radio fre-
quencies, owing to stray reactances, and
for such measurements a calibrated valve
voltmeter is valuable.  Radio-frequency
resistance can be measured by one method
(resistance variation) with a ratio of volt-
meter readings of 2 to T or 6 db., or by

another (reactance variation) with /2 to
1, or 3 db.; these are well within the
capabilities of quite a simple meter, but
measurements of stage gain, etc., can
hardly be carried out in this way, and a
radio-frequency attenuator such as forms
an essential part of a standard signal
generator is necessary. :

This runs into a lot of money, and ex-
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perimenters who cannot afford a good
generator are advised to consider an even

more fascinating instrument at a much-
more moderate price—the cathode-ray"

tube. The supply unit for a tube can be
made up from spare parts at very trifling
cost ; the ordinary gas-focused tube needs

only about 500 volts to give a trace that is -
distinct enough in any but bright daylight ; .

in fact, 300 volts is enough in a dim light,
and
greater.

A treatise on the principles, accessories, -

and uses of the cathode-ray tube is out-

side the scope of this series, for the space
But I would again

is at an end.
emphasise that the money spent on a tube
is not likely to be regretted.  There is
hardly any branch of laboratory work in
which it is not extremely helpful, and
many where it is essential.

This series has just scratched the surface
of the subject of the home laboratory, but
perhaps it may have unearthed some use-
ful suggestions or stimulated some en-
thusiasm.  The home laboratory is the
pleasantest and most effective training
ground for professional work later as well
as a fine recreation for those whose voca-
tions are in quite different directions.

Lastly, I should like to thank those
readers who have sent me photographs or
other particulars of their own laboratories,

Short-wave Kit for Explorers

AN INTERESTING_ PORTABLE DESIGN

PARTY . representing the Public
A Schools Exploring Society is shortly
leaving London to explore little-
known parts of Finland under the leadership
of Surgeon-Commander G. Murray-Levick.

They will keep in touch with the outer
world by Pye short-wave apparatus. The
entire outfit, consisting of six receivers and
two transmitters, was designed, constructed
and presented by the Pye Short-Wave Radio
Society. |

One of the most important considerations
in planning this equipment was that it must
be light enough to be carried in ruck-sacks
and simple enough to be operated by persons
whose experience is somewhat limited. The
receivers measure 10in.xgin.x6in. and
weigh 194 Ib. each. They consist of a
straight two-valve battery circuit using
variable-mu pentode as reacting detector,
resistance-capacity coupled to pentode out-
put stage. The wavebands covered are 20-,
40- and 8o-metre amateur bands and 600
metres for time-signal purposes. A special
coil is also incorporated, covering 8,630
kilocycles, for the purpose of picking up
signals from the Admiralty, with whom the
Expedition will contact.

Wave-changing is carried out by means of
plig-in coils, all of which are contained in
the receiver, and are so arranged that they
cannot be wrongly inserted. Current is auto-
matically switched on and off when the
receivers are opened and closed, thereby pre-
venting wastage. The receiving aerial and
headphones are carried separately.

The transmitters, which are designed to
operate only on telegraphy, are crystal-con-
trolled and can operate on several frequen-

cies on either the 20-, 40- or 8o-metre
amateur wavebands. When on 80 metres
the 8o-metre crystal is used, feeding a
neutralised sub-amplifier, which in turn feeds
a neutralised power amplifier, and on 40
metres the same crystal can be used with the
middle stage acting as a frequency doubler.
Alternately, on 40 metres the 4o-metre

crystal can be used, but on 20 metres the-

second stage will always act as a frequency
doubler.  Arrangements are made for
switching from one crystal to another when
operating on any waveband in order to clear
any interference which may be experienced
on any particular frequency. All bias
potentials are obtained from a battery-
driven generator. The generators have been
supplied by Mortley Sprague and Company,
Limited, to the specifications of the Pye
Short-Wave Radio Society, and supply 1,500
volts at 180 milliamps. maximum. The
potential is dropped through resistors for the
first and second stage supply.

The transmitting aerials have been made
to a half-wavelength on 80 metres and
are loosely coupled to the power-amplifier
anode circuit in order to be safe from DC
shock in the event of anyone accidentally
touching them.

the sensitivity is correspondingly
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It is hoped later to establish contact with
the amateur station, G5JO, in Cambridge,
which is owned and worked by Mr. L. W.
Jones, works manager, Pye Radio, Limited,
and a member of the Pye Short-Wave Radio
Society. Mr. Jones’ call sign was used for
the testing of the equipment, and, with the
kind permission of -the Director of Signals
at the Admiralty, very complete tests were
carried out with the finished transmittérs
between G5JO and the Admiralty stations,
GZZ2 and GYDz.

The work which has been carried out by
the Pye Short-Wave Radio Society in con-
nection with this expedition has shown what
a very high standard of efficiency and light-
ness can be reached in portable transmitters
and receivers, and it is not difficult to appre-
ciate the value of such equipment in military
applications. ‘

CLUB NEWS

The West London Radio Society
VERY inferesting five-metre field day was’
A held recently by the Society. The attend-
ance was very satisfactory, and an enjoyable
and instructive day was spent.
Preparations for next winter are already
It is-hoped to obtain- regular

being made.

One of the complete
transmitter and receiver.
Kits with an enlarged
view of the receiver
shown above.

e

headquarters and-to install a transmitter. 1t
is also proposed to commence a regular course
of lectures for beginners and . for advanced
members. lntending members are particularly
requested to communicate with the secretary
as soon as possible, as it is desired to obtain a
rough estimate of the likely attendances during
the winter. Full details can be obtained from
the Hon. Secretary at 22, Camborne Avenue,
West Ealing, W.13. ‘

The Leicester Amateur Radio Society

A five-metre field day is to be held by the
Leicester Society; the precise date and other
details will be announced later. At the annual
general meeting held recently a presentation
was made to Mr. W. S. Tearle, the Hon. Presi-
dent, on the occasion of his marriage.  Mr.
Tearle has recently been granted a transmitting
licence -under the call sign G8CC. The next
meeting will be held on August 18th at the
Society’s headquarters at the Turkey Café,
Granby Street, Leicester. Those desiring
further information concerning the Society’s
activities are invited to communicate with Mr.
W. Winder, at Lutterworth Road, Leicester.

Transmitter at Warwick School

The Warwick School Radio Society which
held an experimental licence in the old
““ Writtle”” days has now been granted full
facilities for transmission under the call sigr
GOPW.,
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New Apparatus Reviewed

Recent Products of the Manufacturers

ELECTRADIX MICROAMMETER

A MICROAMMETER is a very sensitive
and comparatively delicate measuring
instrument, for its function is to indicate a
change in current of the order of a millionth
part of an ampére. Such meters if accurate
and reliable are often quite expensive.

Leslie Dixon and Co., Ltd., 218, Upper
Thames Street, London, E.C.4, has, how-
ever, introduced a small instrument of this
type at the relatively low figure of f2.

It gives a full-scale deflection with 50
microamps of DC, and its accuracy at all
parts of the scale is very good. Measure-
ments made with this meter can be accepted
as reliable, for compared with a laboratory
standard meter its largest error did not ex-
ceed 1.5 per cent. Though it embodies a
sensitive movement the pointer is well
damped and it comes to rest quickly after
any change in current.

The scale, which measures about 1}in.
long, is clearly marked, and as a thin knife-
edge pointer is fitted, changes in current
of the order of half a microamp can be
determined easily.

‘Electradix sensitive and inexpensive micro-
ammeter,

Instruments of this high sensitivity are
usually embodied in valve voltmeters and
other delicate measuring apparatus. The
Dixon model is very well suited for this use,
since it is designed for flush mounting and
has the terminals at the “back of the case.

NEW POLAR CONDENSERS

NEW series of Polar condensers

assembled in rigid built-up steel
frames and known as the bar-type has been
introduced by Wingrove and Rogers, Ltd.,
188-189, Strand, London, W.C.z. Single
and gang models are made, and an interest-
ing feature of the new design is that the con-
densers are very compact, a three-gang
model, for example, measuring only 43in.
by 2}in. by 34in. overall.

Bakelite insulating material is employed
in the standard models, but if required the
condensers can be obtained with ceramic
insulators at a small extra charge.

The aluminium vanes are assembled on a
brass spindle which is supported in a ball
bearing at the front end with a thrush bear-
ing at the rear.. Separate contacts are fitted
for each rotor section in the gang models,
and the whole is rigidly assembled in the
frame, there being no trace of side or end

play.

Tests have been made with a single 0.0005
mfd. condenser, also with a three-gang
model, in which each section has a nominal
capacity of 0.0005 mifd.

The single type, known as the Polar No. 5
condenser, has a minimum capacity of 14.5
m-mfds. and a maximum value of 495
m-mfds., giving an effective change in capa-
city of 480.5 mfds. It is made in five sizes

ranging from o.coor mfd. to 0.0005 mid.,
and costs 4s. 3d. up to o0.00025 mfd. and
4s. 6d. for the 0.0003 and 0.0005 mfd. sizes. °
If fitted with ceramic insulation the price
is 1s. more in all cases. ‘

Polar new No. 5 and three-gang bar-
construction type tondensers.

The three-gang model was first tested for
accuracy in matching, for which purpose
each section was carefully adjusted to 30
m-mifds. at minimum, and the sections then
measured at six different settings of the con-
denser. The largest percentage difference
was recorded at 1oo m-mifds., which in the
case of our sample was one per cent., or one
m-mfd. Elsewhere the difference in capa-
city did not exceed 0.5 per cent. of the
actual capacity. This order of accuracy is

Wireless World, August 14k, 1936.

Wharfedale ‘‘ 1937
Golden ”’  chassis.

THE NEW WHARFEDALE “ GOLDEN *’
LOUD SPEAKER

EXTERNALLY the only obvious changes
which have been made in the 1937
‘“Golden’’ chassis are in the magnet and
chassis frame. The former is of appreciably
large volume and the latter is now a casting
instead of the original sheet-metal pressing.

The diaphragm, too, is of the samé& type
as that used in the previous model, but a
glance at the response curve is sufficient to
show that important improvements have
been effected. The general flatness is re-
markable, but this is not necessarily the
most important feature. At the top end the
output is much better sustained, while in the
bass the 8o-cycle resonance has disappeared
and a clean bass response is maintained up
to much higher input levels.

The price of the chassis with universal
transformer has been reduced from 62s. 6d.
to 55s., and of the chassis without trans-
former. from 50s. to 42s. 6d. The speech coil
impedance is 2 ohms, and the unit is one
which we can confidently recommend to
those seeking an extension loud speaker of
more than average quality. ’

-
FREQUENCY

Axial response curve of Wharfedale ‘‘ 1937 Golden '’ loud speaker on irregular baffle (area

approx. 2z sq. ft.).

perfectly satisfactory for all normal require-
ments,

The minimum capacity of a section was
18.5 m-mids., and with the trimmer screwed
fully in 83 m-mfds. The maximum value
with the trimmer at minimum was 507
m-mfds., giving an effective change in capa-
city of 488.5 m-mfds.

A two-gang model in this pattern costs
12s. and a three-gang 17s. 6d. With ceramic
insulation the prices are increased by 2s.
and 2s. 6d. respectively.

They are soundly made condensers and
exhibit the fine workmanship, design and
finish that characterises all Polar products.

Microphone distance 4ft., power input 1 watt.

POST OFFICE OLYMPIA EXHIBIT

ONTRARY to current rumoar, the Post
C Office will be at the Radio Show again
this year. Their location will be in a section
of the gallery instead of the entrance floor,
as in previous years.

It is understood that *‘Interference Sup-
pression” will be the principal fecture and
the exhibit will be arranged jointly with the
Electrical Research Association.
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RANDOM RADIATIONS

By “DIALLIST"”

Télevision at Last?

HOUGH definite information about the
~ starting of television transmissions in
this country is still lacking, the latest re-
port is that demonstrations may be possible
at Radiolympia and that the official opening
of the London station is likely to be fixed
for some time in November. The whole of
the television staff, round about one hundred
strong, have now moved into the Alexandra
Palace, and that looks as if something really
might be done, though the exhibition is less
than a fortnight away. I predict that there
will be demonstrations of a kind, and I only
hope they will be such as will let the public
see the real possibilities of high definition
television to-day.

"= "= "

HT Tappings, Grid Batteries,

~and Things

IT was no uncommon thing a few years
ago to find a battery set provided with

a multiplicity of leads besides those which

ran to the filament accumulator. HT+1,
HT+2, HT+3, HT—, GB+, GB—1, and
GB—-2 was quite a usual outfit. Though

you don’t often see such an array as this
nowadays, the connecting up of many bat-
tery sets is still a bit of a business, and the
more connections there are the greater are
the -opportunities for the uninitiated to go
wrong. I am glad to see that one maker,
at any rate, has taken the very sound
course of eliminating the grid battery alto-
gether, and is providing his sets with just
two HT leads. If everyone else would follow
suit it might lead to a big improvement in
both receiving sets and high-tension
batteries.

A Matter of Balance

One trouble with the set that has a separ-
ate grid battery and HT tappings at, say, 75
and 120 volts is that the grid battery, being
under no load, does not lose its EMF any-
thing like so rapidly as the HTB. Hence,
though the grid bias may be perfectly right
when the set is first brought into action, it
is apt to be a good deal too high when the
high-tension battery has been in use for
some time. Another disadvantage of the
multiple-tapping system is that some parts
of the high-tension battery are under con-
siderably heavier loads than others, so that
a proper balance of the plate and screen
voltages in the set is not maintained. When
there are but positive and negative tappings,
and grid bias is obtained by the potential
drop across resistances, the balance is
much better, and it is kept automatically.
The making of many tappings adds con-
siderably to the cost of battery manufac-
ture, and, could we come down to but two,
makers would be able to devote the money
thus saved to improving the quality of in-
gredients of the cells and of the insulation
between them,

"= "a s
The Wavelength Problem

IT has been suggested in various quarters
that the B.B.C. may find itself in rather
a quandary when it comes to providing
wavelengths for the new stations projected

or now under construction. I don’t think,
though, that the position is really very
serions. Burghead, which is now getting on
towards the testing stage, will, one imagines,
supersede the 1-kilowatt Aberdeen, taking
over the wavelength of 233.5 metres. In
the same way, the North-East England
Regional will acquire the wavelength of
267.4 metres from Newcastle, which will be-
come redundant, and the Isle of Wight trans-
mitter may work on 203.5 metres, a wave-
length now occupied by Bournemouth and
Plymouth.

Possible Complications

Difficulties, however, may arise under the
Lucerne Plan since 267.4 metres and 233.5
metres are both shared wavelengths, New-
castle having at present Hungarian and
Egyptian partners, whilst Dresden operates
on 233.5 metres.
strictly enforced the output rating of sta-
tions using wavelengths of this kind might
be limited to something undesirably small;
but the output limitations of the Plan seem
to have gone largely by the board. One of
its provisions, for instance, was that on
national common wavelengths no station
should be rated at more than 5 kilowatts.
Yet on 251 metres, a German National com-
mon wavelength shared by six stations,
Frankfort operates with 25 kilowatts. The
203.5-metre wavelength is, under the Plan,
a British National ‘‘common.”” We are
using it in that way at the moment with
Beurnemouth and Plymouth. There can
hardly be any objection if we turn it from
a common wavelength into anindividual
one for the Isle of Wight transmitter.

We Can’t Have More

One thing that seems certain is that we
cannot hope to be allotted any more wave-
lengths by the International Broadcasting
Union. More than one European country
has, in fact, protested against our retaining
the present number, claiming that we don’t
make full use of them: since so much simul-
taneous broadcasting is done from our sta-
tions. It is true that for some little time we

had really only two main programmes, the:

Regional and the National, but the move-
ment to make the Regionals: more regional
should eventually mean that five or six dif-
ferent evening programmes will normally be
provided.

It also seems pretty certain that we cannot
free another channel by synchronising the
Scottish National with the London-North-
West group.  Synchronisation necessarily
means reduction of output power, and the
Scottish National needs more rather than
less.

" s e
A Question of Kilowatts
THE poor reception of British programmes,

* and particularly of news, frem this
country in- places on the Continent has led
to a good deal of discussion in the corres-
pondence columns of the newspapers. Many
of our own people who live abroad wrote to
say how disappoeinting it was to be able to
receive almost every country but their own,
and spoke of the low power of our medium-
wave stations in comparison with those of

If the Lucerne Plan were
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other lands. This provoked a communica-

-tion ‘from" Sir Stephen Tallents, the B.B.C.

Director of Publié Relations, who stressed
the point that doubling a station’s output
power does not lead to a two-fold increase
in its range. That is so, as we all know, but
practical experience shows that a 50-kilowatt
station is at a severe disadvantage for recep-
tion at long range if it has neighbours rated
at 100 kilowatts or so on either side. An-
other consideration is the transmitting aerial.
There seems to be no doubt that those of the
latest design, besides reducing fading in their
service areas, make for good reception at
great distances. Northern Ireland, with its
100 kilowatts and an aerial of the latest
design, is one of the outstanding instances.
Though it is in a group including Breslau
(100 kilowatts), the Poste Parisien (60 kilo-
watts), Bordeaux S.0. (30 kilowatts), Genoa
(ro kilowatts), Torun (24 kilowatts), and
Hilversum No. 2 (60 kilowatts), all of which
are contained in a compass of 14 metres, or
45 kilocycles, it provides first-rate reception
in most parts of this country and over a good
deal of the Continent as well. In my home
it is a strong and steady daylight signal.

We Ought to be Heard

Though very rightly we in this country
are strongly in favour of keeping politics and
propaganda out of broadcasting there can be
no question that it would be much to our
advantage for British stations to be able to
make themselves heard effectively in Euro-
pean countries where they are now almost
unreceivable. Our most favourably situated
transmitters for long range towards the south
and south-east—where reception of ‘British
stationg is at its worst—are those at Brook-
mans Park. One of them, the National, is
limited to its present 20 kilowatts by the
requirements. of - synchronised working;- but
the Regional could. give a very good account
of itself if it were brought up-to-date and
equipped with 100-kilowatt plant. Quite
apart from considerations .of reception in
Europe, the present. London Regional does
not do too well in many parts of what should
be its service area. The rebuilding of the
London Regional station is an urgent re-
quirement and it is to be hoped that it will
be undertaken at the earliest possible
moment.

An Olympic Blunder

ELOW we reproduce two
* The Daily Telegraph ” of ‘August 5th and 6th, in
which the conduct of the B.B.C. narrator at
lbe Olympic Games in Berhn is deplored. -~ Further

t on this subject app on our leader page

typical letters from

August sth, 1936.
To the Editor of *“ The Daily Telegraph.”’

Sir,—As many others of your readers may
have done, I listened to the wireless on
Saturday afternoon for the opening of the
Olympic Games. I am a German, living in
London, and as I was with French friends
of mine we chose alternatively one of the
English and French and German stations, all
describing the same ceremony.

There was a remarkable difference
between the speakers of each of these three
nations. The German had, of course, not
to say very much as the speech delivered by
Dr. Lewald spoke for itself. When the
German speaker described the ceremony he
did se in a way fully aware of the historic
moment of this meeting of 53 nations.
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The Frenchman, on the other hand, had
more to explain, but he, too, seemed con-
cerned to give a dignified report.

The most extraordinary way of giving an
account was that of the B.B.C. speaker.

When Dr. Lewald solemnly appealed for
world-wide understanding and peaceful
competition of sportsmen, for comradeship
and chivalry—a speech you could under-
stand fairly well over the British stations—
the voice of the English speaker was to be
heard talking the whole time long, dealing
with the most common and superfluous, not
to say silly, things,

He told his listeners repeatedly that ‘‘ this
Dr. Lewald was still going on,”” and that the
public was already ‘‘bored stiff.”” He de-
scribed the greatest living composer of Ger-
many, Richard Strauss,@as a man ‘‘looking
rather old.”” Later on he talked about such
things as the shorts of the runner who
brought the torch from Greece.

He described the olive branch as just a
green stick, carried by the old Greek who
won the Marathon run in 1896, and whom
they had ‘‘ brought out’’ (!) again for this

occasion. Yes, ‘‘it must be a great after-
noon' for this old man,”” the B.B.C. man
said.

The speaker’s talkative ignorance was o
overwhelming that one could not be cross
with him. But, at the same time, may 1
frankly add that his tactless remarks were
in such a contrast to this occasion of a
peaceful world meeting that it is cnly to be
regretted that just the English nation, the
mother country of our modern sports, did
not get an adequate account.—Yours truly,

F. W. PICK, Ph.D.

Esmond-court, W.8, Aug. 3.

August 6th, 1936.

Sir,—Dr. F. W. Pick’s letter on Satur-
day’s Olympic broadcast expresses what
must have been the feelings of countless
English men and women as they listened to
that incredible exhibition.

Why, to begin with, send a representative
whose knowledge of German was confessedly
so slight that he “‘could not understand "’
Dr. Lewald’s speech of welcome and sum-
marise it for his English hearers?  Why,
granting this disability, gabble throughout
the speech, so that the proportion of lis-
teners who might have understood its drift
were debarred from any chance of doing so?

Why ascribe boredom to an audience of
official guests at an international ceremony,
when such comment would be considered
outrageous on a purely domestic occasion—
say, a Royal Academy banquet or Lord
Mayor’s dinner?

Why base the time-table of the broadcast
on the extraordinary assumption that the
speech of welcome to delegates of 53 nations
‘“would probably last about a minute ’'?

Why, having made this childish miscal-
culation on a matter as to which precise
information_could easily have been obtained
in advance, chatter pointlessly on—to crown
all with the missing of the actual opening of
the Games by Herr Hitler, all of whose
words, save the last two, were drowned by
the comments on the passing Hindenburg?

Gazing skywards, the commentator was
apparently unaware, until too late, that a
change had taken place in the speakers, the
latter of whom most listeners would have
been specially anxious to hear, even if only
for a sentence.—Yours sincerely,

G. M. STEVENSON-REECE.

Oxford & Cambridge University Club,

S.W.1, Aug. 5.

Wireless
World

DISTANT
RECEPTION NOTES

HE big station at Villa Acuna, in

the Mexican province of Coahuli,

which has the call-sign XERA, has
been out of action for a long while now. It
should be at work again by the time that
these notes are in print, but I can’t tell you
just what the output is, for the information
that has reached me says no more than that
the power has been considerably increased.
The station has been logged in this country
before now, and with its greater power it
may provide good reception for D. Xers
during the coming months.

Turning to the Argentine, I was going to
write ‘* Another South American station,”’
when it occurred to me that it wouldn’t
quite do, since geographically Mexico is in
Central America. Long-distance men, how-
ever, usually think of stations in Canada
and the United States as North Americans,
and those in the rest of the continent as
South Americans.

Anyhow, Radio El Mundo, the Argen-
tine’s biggest station, situated in Buenos
Aires, announces that its power is going up
very shortly to 75 kilowatts. As its present
rating is 65, the increase doesn’t sound
very startling ; in fact, it can have so small
an effect upon its reception in its own
country that one would hardly think the
expense was worth while. However, there
it is. Radio El Mundo uses the call-sign
LRI and operates on 1,070 kilocycles, or
256.3 metres. Buenos Aires has two other
stations under construction at the moment.
These are LRA of 15 kilowatts, which is
‘to work on 750 kilocycles, or 399.8 metres,
and LS7, power not yet announced, which
is to be allotted the 1,310, or 228.9-metre
wavelength.

To those-who go in for Transatlantic lis-
tening the South Americans are very valu-
able, since it is a curious fact that they
usually come in well on nights when North
Americans are poor. It is just as well that
this is so, for otherwise hopeless jamming
would occur between the two sets of stations

N

More and more continental broadcasting
organisations are favouring the female
" linguist. Miss Ida Lebas, who can be heard
from the Tallinn (Estonia) station, speaks
English, German, French and Russian.

AUGUST 14th, 1936

at long range. Here is an up-to-date list of
Argentine stations rated at 5 kilowatts or
more : — .

iSB. Buenos Aires ... 1,230 ke/s. 243.8 metres 15 kW.

. LS2. Buenos Aires ...
LR1. Buenos Aires ...
LR4. Buenos Aires ...
LR3. Buenos Aires ...
LR2. Buenos Aires ...
LR6. Buenos Aires ...
LR5. Buenos Aires ...
LR10. Buenos Aires ...

1,190 ke/s. 252 metres 30 kW.
1,070 kc/s. 256.3 metres 65 kW.
990 ke/s. 302.8 metres 16 kW.
950 kels. 315.6 metres 30 kW,
010 ke/s. 329.6 metres 10 kW.
870 ke/s. 344.6 metres 25 kKW.
830 kefs. 361.2 metres 30 kW.
790 ke/s. 379.5 metres 10 kW.

LTt. Rosario... ... 780 kec/s. 384.4 metres 5 kW,
LSL. Buenos Aires ... 710 kejs. 422.3 metres 5 kW.
LS4, Buenos Aires ... 670 kc/s. 447.5 metres 7 kW.
1S3. Buenos Aires ... 630 kc/s. 475.9 metres 5 kW.
LS10. Buenos Aires ... 520 ke/s. 508.2 metres 6 kW,

You may be surprised that the Argentine
high- and medium-powered stations should,
with one exception, be situated in Buenos
Aires. But don’t think that this means just
the town of this name. Buenos Aires is a
province about the size of our own country,
and it contains the bulk of the population.
There are actually a score of stations of
smaller power in the other provinces of the
Argentine,

Another point that may strike vou about
the list given above is that the wavelength
equivalents of the frequencies don’t corre-
spond exactly to those in use in European
lists of stations. You will notice, for
example, that LR3, whose frequency is 950,
1s shown with a wavelength of 315.6, though
if you refer to European lists you will find
that Breslau works on 950 kilocycles with a
wavelength equivelent of 315.8 metres: The
frequency figures are exact whether the lists
are compiled in Europe or in America, but
whereas we take the speed of light and of
radio waves as 300,000,000 metres a second
in round figures, the Americans use a lower
and more accurate, though far less round,
figure. The differences are so small as to be
almost negligible with a set calibrated in
metres ; hence, I hardly thought it worth
while to undertake the labour of dividing
300,000,000 by over a dozen sets of fre-
quency figures. And, in any case, the
average DX-man thinks in kilocycles rather
than in metres. D. EXER.

—

NEW BOOKS

Modern Radio Servicing. By Alfred A.
Ghirardi. 1,302 pages—X. Third impression.
Published by Radio and Technical Publishing
Co., 45, Astor Place, New York City, U.S.A.
Price $4. A companion volume, Radio Fieid
Service Data, is available at $1.50.

Problems in Radio Engineering. By E. T. A.
Rapson, A.C.G.I., D.I.C., AMIEE.,
A.LLRE., F.P.S., pp. 103. Published by Sir
Isaac Pitman & Sons, Ltd., Kingsway, Lon-
don, W.C.2, price 3s. 6d. This useful book,
which is one of the Technical School series,
greatly simplifies the study of radic engineer-
ing. It contains problems drawn from past
examination papers of the Institution of
Electrical Engineers, the City and Guilds
Institute, and the University of London.

Radio Amateur Call Boek. Published
by Radio Amateur Call Book, Inc., 608,
South Dearborn Street, Chicago, Il., U.S.A,
The summer edition of this extremely useful
quarterly has just made its appearance, It
contains the call signs and the full addresses
of practically every amateur transmitting
station in the world. - It also contains a list
of commercial stations working on short wave-
lengths, and many' other useful {features.
Copies may be obtained from F. L. Postle-
thwaite, 41, Kinfauns Road, Goodmayes,
Essex, the price being 6s. post free.
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'BROADCAST BREVITIES

NEWS FROM PORTLAND PLACE

MR. O. B. HANSON, Chief Engineer
of the N.B.C. since 1926, holding the
approximately. Meters are dis- top-hat ultra-short-wave transmitter

Equipment at Radiolympia

AS in past years, the B.B.C.
will be responsible for the
apparatus at Radiolympia which.
supplies programmes of music
and speech to exhibitors for
demonstration purposes. A con-
siderable amount of equipment is
required, and it is all designed
and installed by the B.B.C.

Visitors May Look

Apart from the apparatus in
connection with the theatre,
which is located on and adjacent
to the stage, and consists, in the
main, of a somewhat elaborate
“Qutside Broadcast’  equip-
ment, the apparatus to serve the
stands, etc., is situated on the
first floor of the Grand Hall, and,
although it will not be on general

. view, arrangements may be pos-
: sible for those specially interested
to view it on application to the
“B.B.C. engineers on duty.

Studio Fumishings

To a large extent the pro-
gramme matter is derived from
gramophone records, which are
reproduced from a studio in
Olympia. Public announcements
are also given out to visitors
throughout the day by the same
channel. In the studio is a desk
containing two  gramophone
units and a microphone unit
with a three-way switch for con-
necting any of these to the am-
plifier chain as desired. The
actual switching is effected by
remote control relays in the
power amplifier room. These re-
lays connect the studio output
to a three-stage amplifier con-
sisting of two high-gain triodes
followed by a power triode, all
indirectly heated. A potentio-
meter is included at the grid of
the second stage, this being the
only volume control in the chain.
The amplifier is in duplicate, in
case of a breakdown.

Four Hundred Watt

Amplifier

The power amplifier has been
designed to give an undistorted
output of 400 watts. The input
from the three-stage amplifier is
applied via a push-pull trans-
former to the grids of the first
stage. The valves used here are
triodes, having an anode dissi-
pation of 30 watts each and grid

bias of 120 volts. These are
resistance-capacity . coupled to
the output stage, which is

arranged as two separate push-
pull pairs, each with its own out-
put transformer. Each of the
output triodes has an anode dis-
sipation of 700 watts, and the
total undistorted output obtain-
able from the four is 4qoo watts

tributed in all anode circuits and
a level-indicating meter con-
nected in series with that on the
control desk is fitted on the
instrument panel.

Five Hundredweight of

Apparatus

Power supply equipment is
housed in a separate unit of the
same dimensions as the ampli-
fier unit. A transformer sup-
plies AC at 18 volts for the out-
put stage filaments, but the fila-
ment supply to the first stage is
DC, obtained from metal recti-
fiers, and is adequately
smoothed, as it is important to
keep the hum in this stage at a
very low level. HT supply is
obtained from a pair of half-
wave mercury-vapour rectifiers
arranged as a full-wave rectifier

_capable of supplying one ampere

at 3,000 volts.

When the main switch on the
front of the unit is closed, the AC
mains are connected to the trans-
formers supplying the filaments
ot both stages, the grid-bias recti-
fier, and the transformer for
heating the filaments of the mer-
cury-vapour rectifiers. The
smoothing provided for the HT
supply consists of two conden-
sers, one of 6 mfd. and one of
8 mifd., and a g9-henry choke.
This unit includes a certain
amount of heavy apparatus. The
complete power ‘supply unit
weighs abouit five hundredweight.

“n «“ “ ]
Ultra-Shorts from Broad-
casting House

ASSING a door on the sixth
floor of Broadcasting House,

attention would certainly
be attracted by a notice,
““Danger—High -Voltage.”

Through a circular peep-hole
would be seen an array of trans-
mitter valves, their filaments
gleaming white hot. It is the
ultra-short-wave transmitter
room.

B.H.-B.P. Link

Transmissions on wavelengths
in the region of 6 and 7 metres
are going on fairly regularly
from the aerial slung to a mast at
the south end of Broadcasting
House. There have been per-
sistent rumours, despite B.B.C.
denials, that the B.B.C. is using
(or has used on occasions) an
ultra-short-wave link between
Broadcasting House and Brook-
mans Park, and that this ac-
counts for the exceptionally high
quality on the London National
wavelength. The B.B.C.’s reply
is that the high fidelity is due to
an exceptionally good landline
to Brookmans Park. They

. admit that the ultra-short-wave

which he designed for commentators.

This was described in The Wireless

World of May 1st last.

transmissions have been received
at Brookmans Park, but only
on a mobile transmitter van
which paid a visit there during
its general perambulations, -and
they assert that the purpose of
the transmissions is purely ex-
perimental.

Nevertheless, in the event of a
total landline breakdown-—such
a thing as might occur in a
““ national emergency ~'—a radio
link between Broadcasting
House and the transmitters out-
side London would be invalu-
able.

= =l “ «

Television Make-up

THE appointment of Miss
‘ Mary Allan as * make-up ”’
assistant in television is of con-
siderable: technical interest, for
the task of securing a correct
balance of-light -and shade at
the . television transmitter is
tantamount to that of balancing

. musical instruments in a sound
- broadcast.

A face by any other name
may sound as sweet at the

- microphone ; but:place it before

the - television scanner and we
shall all know-thé worst—unless
Miss Allan.is present.

Television Cannot Lie

Miss Allan intends to shatter
the prevalent illusion that tele-
vision cannot lie. Already she
has accumulated a vast experi-
ence -in make-up for the films
and the stage—an experience

. which goes back to the special
. make-up courses instituted by

Oscar Asche when ‘“Chu Chin
Chow ' was staged.

In the matter of television, of
course, there are few precedents
to act upon,; but Miss Allan will
be present at the special com-

petitive tests by rival make-up

manufacturers at Alexandra
Palace during the next few days.

Closed Circuit Colour Tests

B

The ‘" victims” in this case
will be the three announcers—
Jasmine Bligh, Elizabeth Cowell
and Leslie Mitchell—all of whom
will have to lend their faces to
the competing experts for hours
at a stretch. Results will be
watched by an examining com-
mittee via television over a
closed eircuit. The firm produc-
ing the best results will win the
powder and paint contract for
the next few months.

. =3 = = o) .
A Chief Engineer Arrives
1\/ R. O. B. HANSON, who is
in some degree the ‘‘Sir
Noel Ashbridge’ of U.S.A., is
now on a visit to this country.
As Chief Engineer of the Ameri-
can National Broadcasting Com-
pany, Mr. Hanson is combining
business with pleasure, his in-
tention being to study broadcast
engireering technique in Britain,
Germany and Holland.

Mr. Hanson Combs Britain

Beginning his British investi-
gations in Scotland, Mr. Hanson
is working southward and will
probably reach the B.B.C. head-
quarters before these lines are in
print. If, as seems more than
likely, Mr. Hanson visits Alex-
andra Palace, he may smile
wryly at the similarity between

the television situation in his
country and ours. True,
America has actually started

high-definition transmission, but
political as well as technical diffi-
culties are once more proving
that the path of true television
never did run smooth.
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Recent

CATHODE-RAY TUBES
IT is desirable that the spot of
light provided on the fluores-
cent screen by the electron stream
should be as small in area and as
high in light intensity as possible.
Usually this has been secured by
the use of a high anode-voltage
“and by means of focusing elec-
trodes, which increase the velocity
of the stream but tend to damage
the screen by the resulting violence
of impact.
According to the invention the
desired result is secured with a

low-velocity stream by replacing

the standard type of cathode by a
short solid rod of highly-emissive
substance, The rod is arranged
along the axis of the cathode-ray
tube. It is heated by applying a
voltage between it and an adjacent
electrode sufficient to produce a
continuous discharge across the
intervening gas-filled space.

F. J. G. van den Bosch. Appli-

cation date July 10th, 1935.
No. 445820.
000
TELEVISION

THE figure shows a circuit for
separating-out the line and frame
synchronising frequencies from the
received picture signals and for
regulating the amplification of a
television receiver. The mixture
of signals is applied through a
condenser C to a diode D. The
output circuit of the diode feeds
two transformers T, T: tuned to

the short ‘‘line’” impulses and
the long ‘' framing’ impulses
respectively.

The amplification is automati-
cally regulated by a gas-filled dis-
charge tube N, which is biased
just below the threshold point by
a battery B. The tube passes a
sufficiently large current,
during the shorter of the two
synchronising impulses, to charge
a condenser C1 up to the negative

even .

Inventions

Brief descriptions of the more interesting radio
devices and improvements issued as patents
will be included in this section

DIRECTION-FINDING
NE of the difficulties in taking
accurate bearings with a

frame aerial lies in the fact that
on a weak signal the position of
minimum  signal strength s
‘““ broader ”’ than that given by
a strong signal, thus introducing
a larger factor of error; similarly,
Aif the signal fades severely the
operator may be deceived into
thinking that the point at which
it fades completely is the critical
angle of zero pick-up.

In order to avoid both errors
the signals are received on two
different aerials simultaneously.
One is a frame .aerial for taking
the required bearings, whilst the
other is an aerial of a different
type, or of the same type differ-
ently set, -~ The signals picked
up on. the second aerial are then
used to regulate the ‘‘ gain’’ and
so sharpen -the directional re-
sponse of the first aerial. .

M. Sandfort (assignor to H. N.
Wolff. No. 2823254°(U.S.A.).

0

FREQUENCY MODULATION

TWO valves, normally tuned to
produce slightly different fre-

quencies, are cross-coupled to-
gether  so that they are ‘‘en-
trained to produce a single fre-
gunency, which is the mean of the
two normal frequencies.” A
microphone current is then applied
so as to vary the internal impe-
dance of the two valves, and
therefore the frequency of the radi-
ated carrier-wave, at signal f{re-
quency.

M. G. Crosby (assignor to Radio
Corporation of America). No.
2032403 (U.S.4.).
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Circuit for separating lire and
peak value of the signal. Until
this occurs the lead 1. to the
amplifier is earthed over the
resistance R, and the grid bias on
the amplifiers sets them at maxi-
mum sensitivity.

Radio Akt. D. S. Loewe. Con-
vention date (Germany) October
11th, 1933. No. 445428.

frame synchronising frequencies.

RADIO LANDING SYSTEM

THE pilot of an aeroplane, as he

approaches the aerodrome in
fog or conditions of poor visibility,
transmits a warning signal. - This
is received and analysed on the
aerodrome by two or more direc-
tion-finding aerials which are con-
stantly. trained on the moving

craft so as to follow its track.
The resilting angular movements
of the DF aerials are transmitted
by follow-up gearing to a central
station, and are there co-ordinated
with a map of the landing ground
which shows all obstacles likely to
be dangerous to the pilot as he
descends to earth.

In this way there is built up at
the central station a stationary
picture of the landing ground, on
which a moving *‘ point *’ is super-
posed to show the track of the
craft in the air. This picture is
then transmitted by television to
the aeroplane, so that the pilot
sees on his dashboard a picture of

the aerodrome, together with an-

illuminated *‘ point '’ which indi-
cates his own path as he brings his
machine to ground.

J. H. Hammond, Jr. No.
2027527. (U.S.A4.).
ocooo
ADJUSTABLE CATHODE:RAY
ELECTRODES
NE  of the electrodes of a

cathode-ray tube is mounted
so that it can be moved relatively
to the others, from outside the
tube, in order to allow the electron
stream to be focused at a desired
spot on the viewing screen. The
support carrying the ‘‘movable’’
electrode passes through an open-
ended tube, which is sealed into
the glass stub and passes beyond
it into a cup containing mercury.
The base of the cup is screw-
threaded to allow the electrode to
be moved bodily along the major
axis of the cathode-ray tube.

F. J. G. van den Bosch. Appli-
cation date July 10th, 1935. No.
445507

c 00O

- TELEVISION SYSTEMS
IT is an advantage in television

to alter the direction of the
scanning lines periodically, be-
cause in the first place, it tends
to reduce flicker. Also the pattern
traced by the scanning-spot (the
so-called ‘*scan structure’’) is
less apparent in the reproduced
picture if the direction of the
scanning - lines is alternated.
Finally, when the length of the
scanning aperture is small com-
pared with its breadth, the detail
of the picture is impreved by tra-
versing the picture in both direc-
tions.

The object of the invention is to
provide a simplified system for
scanning ~a - picture first ‘hori-
zontally and then vertically, and
superposing both images alter-
nately on the same viewing-screen.
This is effected by using a system
of lenses to project two images of
the same picture simultaneously
in two positions, which are separ-
ated in space and located at right-
angles to each other. One image
is then scanned vertically in com-
bination with its own photo-elec-
tric cell. That cell is then
switched out of action, and a
second cell is brought ine circuit

Wireless World, August 141k, .1936.

The British abstracts published here are prepared, with the
permission of the Controller of H.M. Stationery Office,
from Specifications obtainable at the Patent Office, 25,
Southampton Buildings,
A selection of patents issued in U.S.A. is also included.

London, W.C.2, price 1/- each.

to receive the light from the second
image, which is scanned hori-
zontally. The two operations are
repeated in rapid succession
throughout the whole period of

scanning.
Marconi’s Wireless Telegraph
Co., Ltd., H. M. Dowsett, and

L. E. Q. Walker. Application date
October 19th, 1934. No. 445394.
o 0 00

KERR CELLS

IN the ordinary arrangement of

light-valve as used in tele-
vision, the ray of light to be
modulated is passed in succession
first through condenser lenses and
then through the first Nicol prism
into the Kerr cell, the emerging
ray passing from the cell into the
second prism and then ‘through a

K P1

N1

11

Compact Kerr cell assembly
giving greater optical efficiency.

final lens.” These various com-
ponents are arranged in line with
each other, so that they take up
some considerable length.

The figure shows a more com-
pact arrangement. The ray from
the source S passes via lenses L
through the first Nicol N. This is
backed by an internallv-reflecting
prism P which directs the ray into
the Kerr cell K. The return path
is bent back parallel to the first by
a prism Pr1, the second Nicol N1,
and lenses L1 to an apertured
screen T. Both reflecting prisms
P, Pr are made contiguous with
the cell and Nicols, sc that the
number of air-gaps is decreased
and the optical efficiency of the

arrangement correspondingly in-
creased. ‘
E. Traub. Application date

December 4th, 1934. No. 445498.
0o0do

POWDERED MAGNETIC
CORES
A high-permeability core, for
tuning-coils and the like, is
manufactured at low cost from an
alloy of iron, aluminium and
silicon containing an admixture of
manganese, chromium or vana-
dium. The alloy is pulverised
into fine powder, heated for oxi-
dation, and mixed with an in-
sulator or binder. The powder
may be pasted on to sheets of
paper or fabric and then rolled
into core shape.
K. Z. Kenkyusho. Convention
date (Japan) April 21st, 1934.
No. 445614. )
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EDITORIAL COMMENT

Olympia, 1936
Guide to the Show

EDNESDAY, August 26th,
will see the opening of the
annual Radio Exhibition at -

Olympia, and again it will
be our endeavour to give our readers as
complete a record of the Show as
possible in three Special Numbers.

The present issue may be regarded as
a guide or forecast, intended to direct
readers’ attention to what may be
expected to prove outstanding features
of the Show and to assist them in

appreciating what are the general

tendencies. We cannot hope to do
more in this first special number than
cover the ground somewhat super-
ficially, for the reason that the issue
is compiled in advance of the opening
of the Exhibition and we are, therefore,
dependent on early information col-
lected or supplied to us by exhibitors.
In some cases it has been found in
past years that manufacturers with-
hold information on certain of their
exhibits until the last moment, in
order to introduce an element of sur-
prise, and in such cases we are not
able to give information in advance.

In our second Show Number, to be
dated August 28th, a stand-to-stand
report will be compiled and fully
illustrated, so as to give a compre-
hensive idea of the products of every
exhibitor.

In our third special Show Number,
which will appear on September 4th,
the technical staff of The Wireless
World will, as on previous occasions,
record their impressions of the Ex-
hibition and draw attention to technical
trends or outstanding features of
interest which a critical examination
of the Exhibition will have revealed.

The most prominent feature of this
year’s Show will undoubtedly be the

appearance on nearly every stand of
receivers - incorporating short-wave
tuning bands, and it seems probable
that receivers of this type will prove
extremely popular. There will be no
marked price reductions with this
year’s sets, but, instead, visitors will
find that the cheaper receivers have
been improved in appearance ‘and, to
some extent, in performance, whilst
many refinements have been incor-
porated.

Television Possibilities

Television -~ will certainly attract
special attention, and whilst only a
comparatively small number of stands
will show television receivers, it is
probable that television will be suf-
ficiently well represented at the Show
to give the public a fair impression
of what the new service has to offer
when the regular B.B.C. transmissions
commence from the Alexandra Palac>.
It will probably not be made known
until a very short while before the
Exhibition opens whether or not actual
demonstrations of reception of test
transmissions from the Alexandra
Palace will - be possible, so much
depends on whether the prelim-
inary tests justify public trans-
missions of this kind and whether
reception conditions at Olympia will

_ permit demonstrations to be carried

out without undue interference. ' Every
effort will, we believe, be made to
contribute something towards making
Olympia a source of information to
the public on the question of television
possibilities. If demonstrations are
conducted they should be under home-
reception conditions, so that the public
will see just what they can expect in
their own homes, no more and no less,
and it is to be hoped that the Exhibition
authorities will not be driven to
accept any compromise.
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the Olympia Show, there is no

doubt whatever that a large per-
centage will be of the all-wave type.
Nearly every manufacturer will have at
least one model in this category, and many
will have several. There will be consider-
able divergences not only in detail but in
major circuit factors between the products
of different manufacturers, for the same
degree of standardisation has not yet been
reached in the field of short-wave reception
as it has in the older sets covering only
the medium and long wavebands.

ALL-WAVE

HE receivers on view will be divisible

into two main classes—straight sets

and superheterodynes. The former are
usually less expensive than the more am-
bitious superheterodynes, and in this class
the information so far to hand reveals that
almost invariably three valves are used as
an HF amplifier, a detector, and an out-
put pentode. More divergency exists in
the case of the superheterodynes, and they
range from four valves upward, the
valves in the smaller sets usually func-
tioning as frequency-changer, .IF ampli-
fier, diode detector and AVC, and pentode
output. '

OF the receivers on view this year at

The Aerodyne Model 52 three-valve all-wave
receiver

Wireless World, August 21st, 1936.

Designs

THE OLYMPIA
SHOW .
AUC. 26th
TO
SEPT. 5th.

BALANCED forecast of the activities of the principal manufacturers of

broadcast recervers. Although the Show does not open till next Wednesday,

sufficient information is now available for « The Wireless World ” technical staff
to form a useful opinion of general tendencies in design.

For easy reference, the various types of
receivers—all-wave, mains-driven and
battery sets for the normal wavelengths,
special-purpose sets—have been classified
in sections and are described under appro-
priate headings. It should be understood
that our comments refer mainly to the
chassis, and that in many cases these are
mounted in different cabinet styles as both
table receivers and radio-gramophones.

One of the largest receivers will be the

H.M.V. Model 801, which has a tuning
range with no fewer than five bands and

The Alba type 870 four-valve all-wave
superheterodyne.

extending down as far as 7 metres into the
television band. The ranges are 7-16,
16.7-53, 46-140, 185-560, and 750-2,200
metres. An HF stage is included; and
precedes the triode-hexode frequency-
changer; there is one IF stage and the
duo-diode-triode,.which functions as a de-
tector and provides AVC, is followed by
two LF stages employing triodes. The
output stage has two PXz25 valves deliver-
ing 10 watts to the triple speaker assembly,

A dual-ratio tuning control is fitted, and
the tone control enables the bass and treble
response to be independently varied.
Somewhat smaller sets with a pentode out-
put valve, but otherwise similar in

Chassis of the Armstrong 4-band super-
heterodyne.

specification, will be shown, while there
will also be a three-band set, covering
16.5-51.5 metres, in addition to the
medium and long wavebands. This is the
Model 482, and it has a signal-frequency
amplifier before the frequency-changer,
cne IF stage, and a duo-diode-triode feed-
ing an output pentode.

A nine-valve superheterodyne covering
the bands of 12.9-35 and 35-100 metres,
in addition to the usual broadcast ranges,
will be found on the stand of Armstrong
Manufacturing Co. HF amplification be-
fore the frequency-changer is used in this
set, which includes an output stage with
two PXz25 valves fed through a trans-
former having a loaded secondary. The
chassis is priced at 15 guineas, and a
smaller model with PX4 valves is listed at
II guineas.

One of the C.A.C. models, the Austin
“Empire”’ receiver, also includes two
short-wave ranges, the set covering 10-
2,000 metres in four bands. A {triode-

A6
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hexode frequency-changer is used, 'md
there is one IF stage; the detector is a
duo-diode-triode, which also provides
AVC and LF amplification and feeds the
output pentode. One feature of the re-
ceiver is that each of the two IF trans-
formers includes three tuned circuits. It
is priced at 16 guineas.

The Ever-Ready Model s501x covers
13-33, 30-182, 198-550, and go00-2,000
metres, so that it also falls into the four-
band class. A dual-ratio tuning control
is fitted, and it is priced at 18 guineas.
The four ranges of the Portadyne A64,
however, cover 16-50 and 50-150 metres,
in addition to the medium and long waves ;

The Burgoyne T.R.F. All-Wave ACq
radiogram.
in-this set there is a signal- flequency am-
plifier and one IF valve.

Among the Marconiphone. receivers
must be mentioned the Model 366. It is
a radio-gramophone with an automatic
record-changer and a receiver covering
7-140 metres in three ranges in addition
to- the ordinary broadcast bands. A
signal-frequency amplifier is used with a

The Burndept Model 251 battery four-band
band-pass receiver.

triode-hexode frequency-changer and one
IF stage operating at 460 kc/s; a duo-
diode-triode follows and feeds the output
pentode.

Wireless
World

The Invicta AW57 has five bands cover-
ing 13-27, 25-75, 75-200, 200-550, and
800-2,000 metres. The intermediate fre-

The Bush Radio S.5.W.37 superheterodyne.

quency is 465 kc/s, and an octode fre-
quency-changer is used with one IF valve,
a duo-diode-triode, and an output pen-
tode. It is priced at 14 guineas. The
Lissen 8114 covers 13 to 82 metres in two
bands as well as the ordinary broadcast-
ing wavelengths. It includes variable
selectivity.

In addition to large receivers with resist-
ance-coupled push-pull amplifiers on the
LF side and outputs ranging up to 12
watts, R. G. D. will be showing a super-
heterodyne of moderate size. This is the
Model 625 at 25 guineas. It has a 3-watt
output stage, and variable selectivity is
included in the interests of high-quality

C.A.C. Austin

‘“ Empire ”’ all-wave

receiver.

reproduction. Nowadays it is a sine qua
non that AVC be fitted, but not all sets in-
clude a signal-frequency amplifier as this
does. There are four tuning ranges cover-
ing 16-50, 45-150, 200- -550, and 850-2,000
mctxcs A similar receiver to this is the
Model 660, which has a 34-watt triode out-
put stage and a cathode-ray tuning indica-
tor. It is also fitted with a loud speaker
covering the wide range of 40 c/s to
8,000 c/s.
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A large superheterodyne will be found
on the stand of Self-Changing Gramo-
phones. This has a variable-mu screen-
grid valve in the HF stage, and the fre-
quency-changer is a triode-hexode. For
the two IF stages HF pentode-type valves
are used, and the last valve is a duo-
diode-triode. The intermediate frequency
is 465 kc/s, and, in addition to the
medium and long wavebands, the short
wavebands of 13-35 and 30-80 metres are
included. For use with this receiver an
LF amplifier of the resistance-coupled,
push- 5pull type with an output of 15 watts
will shown.

Ultra Electric are also among the firms
who will be showing a receiver with more
than a single short-wave range. This is
the Model 47, which covers 13-35 and
30-80 metres. It has AVC, and is priced
at 17 guineas. The cheaper Model 48 all-
wave receiver shown by the same firm has
only the band of 16.8-50 metres, in addi-
tion to the medium and long waves.

The Ekco AWB87 all-wave superheterodyne.

The receivers of this type with one
short-wave range will probably be among
the majority, and although the wave-
length range covered is naturally smaller
than in those sets which have two or even
three short wavebands, the more import-
ant wavelengths are within the range of
the set. Even with a single band all the
more important of the world’s SW sta-
tions can be received so far as tuning range
alone is concerned.

The Kolster-Brandes receivers are good
examples of this category, and the Model
560 covers Ig-52 metres, 200-570 metres,
and 850-1,g50 metres. The triode-hexode
frequency-changer is preceded by a band-
pass filter on medium and long wave-
lengths, but a single-tuned circuit is used
on the short waveband. The intermediate
frequency is 460 kc/s, and there is one
IF stage before the duo-diode-triode
which not only provides detection and
AVC, but also feeds the pentode output
valve. A dual-ratio tuning dial is used,
and there is a cathode-ray tuning indica-
tor. A special feature is that the input
circuit is arranged so that the set can be
used with an ordinary aerial, the Rejecto-
stat system or with a dipole aerial. It is
priced at 16 guineas.
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The Ferranti all-wave sets all include
a short-wave range covering 19-51 metres,
and one of the more interesting is the
this is

“Gloria’’; similar to the

The Ferranti Nova all-wave receiver for
A.C mains.

‘““ Arcadia,”” but has a push-pull output
stage delivering 6} watts to the loud
speaker. It is a radio-gramophone with
an automatic record-changer and is priced
at 52 guineas. Variable selectivity is
fitted, and a special feature is made of
. the tuning dial, which has an effective
scale length of no less than six feet, thus
greatly simplifying the calibration of the
set on short waves. This scale length is
obtained by means of optical magnifica-
tion. A smaller superheterodyne made
by this firm is the *“ Nova '’ at 12 guineas;

5

. The G.E.C. Fidelity Short-Wave 5 Radiogram.

an’ AC/DC model is available at 13
guineas, and a battery model at 11}
guineas. In this set a heptode frequency-
changer is used with one IF stage and a
duo-diode-output pentode.

A screen-grid-type valve is employed
in the HF stage of the G.E.C. Fidelity
All-Wave Receiver, and is followed by a
triode-hexode frequency-changer and two

Wireless
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IF stages, for which HF pentodes are
used, operating at 445 kc/s. A duo-
diode-triode provides detection, AVC and
LF amplification, while two pentodes are
used to provide the output of 6 watts. A
dual-ratio tuning dial 1s fitted and there
is a variable sensitivity control; inci-
dentally, a sensitivity of 3 V. is claimed
on short waves. In addition to the
medium and long wavebands, the set
covers the range of 16-98 metres ; a special
overseas model is available without the
long waveband, but covering 16-550
metres without a gap. The receiver is
priced at 25 guineas.

A smaller receiver which will be shown
by this firm has a band-pass input circuit
which, -on the short waveband of 16-50
metres, is changed to a single tuned cir-
cuit. One IF stage is used and the out-
put valve is a pentode. Variable selec-
tivity is included, and the set, which is
known as the Fidelity Short-Wave 5,
costs 154 guineas.

The Model SSW33, which will be shown
by Bush Radio, has a triode-hexode fre-
quency-changer, one IF valve and a duo-
diode-triode feeding the output pentode.

H.M.V. Ail-Wave * Concert” Autoradio-
gram Model 801 with three loud speakers.

AVC is included, of course, and a dual-
ratio tuning control. The wavelength
range is 17-53, 198-350, and 850-2,000
metres, and the set is listed at 11} guineas.
‘A somewhat larger set at 15 guineas, the
SSW37, will also be on view. In this
there is a signal-frequency amplifier
before the frequency changer, and each of
the two IF transformers, which are tuned
to 465 ke/s, is fitted with three tuned cir-
cuits. A triode output valve is used.”
The Ekco all-wave receiver is of the
four-valve type with a triode-hexode fre-
quency-changer. There are one IF stage,
a duo-diode-triode and an output pen-
tode,  and the short-wave range covers
19-50 metres. It is the Model AW87 and
costs 12 guineas. The Decca-Brunswick
sets cover 10-4g metres on short waves,
and the Models BCA/1 and BTA/1 have
an- HF amplifier, frequency-changer, two
IF stages, a duo-diode for detection and
AVC, and a pentode output valve. The
former model is a console listed at 22
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guineas, while the latter is a table model
at 18 guineas. This chassis is also fitted
to the radio-gramophones, which cost 39
guineas; in this case, however, two
pentodes are used in parallel in the output
stage.

The Alba receivers also fall into this
category of sets with one short-wave
range. The Model 870 has a triode-
hexode frequency-changer, one IF valve,
a duo-diode for detection and AVC, and
a pentode output valve. Iron-cored coils
are used, and the short waveband is from
17 metres to 50 metres. A single tuned
signal-frequency circuit is used on the
short waveband, but a band-pass filter
on the medium and long wavelengths., A

The Kolster-Brandes KB 560 AC mains
superheterodyne.

dual-ratio tuning control is fitted, and the
set is priced at 11 guineas. A similar
receiver, Model 850, but with an octode
frequency-changer and two IF stages, will
be shown at 14 guineas.. AC/DC models
will also be on view, as well as a radio-
gramophone. :

One of the features of both the Mullard
and Philips receivers is-what one might
call “‘joy-stick tuning,”” since a single

' tuning knob performs multitudinous func-

tions in the manner of the joy-stick of an
aeroplane. The knob is rotated in the
conventional manner for tuning, and two
ratios are available ; the volume control is
operated, however, by sliding the knob in

The Marconiphone Model
receiver.

534 all-wave

a vertical direction and the tone control
by sliding it horizontally. In addition, a
sliding collar around the knob operates the
wave-change switch.
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In other respects two. of the sets to.

which this tuning control is fitted, the
Mullard MASs5 and the Philips 795A, are

Mullard M.A.S.5 all-wave receiver with
multi-purpose control knob.

similar. - Both have an octode frequency-
changer; one IF stage and a duo-diode-
triode feeding an output pentode, "and
both have a cathode-ray tuning indicator.
One feature of outstanding interest from
the technical viewpoint is the deliberate
use of feed-back in the LF amplifier. This
is obtained from the output transformer,
and it is claimed that its use not only im-
proves “the ' frequency response charac-
teristic but reduces amplitude’ distortion.
Both sets have an intermediate fréquency
of 128 ké/s and are fitted with variable
selectivity.

Philips “have - a]so a. battery super-
heterodyne which is unusual in possess-
ing a two-valve frequency-changer. One
IF stage is included with a duo-diode-
triode and a QPP output valve.

Philips 795A receiver with adjustable tuning
scale for easy vision.

The superheterodyne, however, does
not by any means hold-the field in all-
wave receivers, and there are numerous
examples of the straight set. Aerodyne,
for instance, will show a battery-operated
- receiver at 7 guineas, covering 18-50, 200-
550 and 800-2,000 metres. It is a three-
valve set with an HF stage, a triode detec-
tor, and a pentode output valve. The
Model 51 is similar but has a tuning range
extending down to 16.5 metres, and iron-
cored tuning coils  are used with a band-
.pass pre-selector. This set costs 8 guineas
and both AC and AC/DC models are
available.  Ever-Ready also have both
battery and AC/DC sets with a similar
circuit arrangement. These are the Mnlels
5015 and 5013, and the tuning ranges are
18.5-54, 202-560 and 900-2,000 metres.

The triode seems the favourite detector

Wireless
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in the straight sets, and is used in the
Lissen 8130, an AC/DC set at g guineas;
which covers 18-54 metres on short waves.
It is also employed in the Invcta CW3B,

a three-valve battery set at £7 os. 6d.,-

covering 17-5I metres, 200-550 metres,
and = goo-2,000 metres.” The Kolster-
Brandes KBg15 is an AC set of this three-
valve type with a triode detector and an
HF pentode in the HF amplifier. Two

Table model of the R.G.D. 625 all-wave
- superheterodyne.

tuned circuits are used and the LF valve
is resistance-coupled to the detector; the
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output is 3} watts, and the short-wave
tuning range covers 19-50 metres. AC/DC
and battery models are available.

The Burgoyne All-Wave TRF receiver;
however, employs an HF pentode as de-
tector, and a sensitivity of 15 uV is
claimed. The output is 24 watts. Both
Burndept and Vidor remain faithful to the
triode as a detector and differ from usual
in providing two short wavebands of
13.5-48.5 and 48-145 metres as well as the
normal medium and long wavebands.
The Burndept 251 is a battery set, with
one HE stage and a pentode output valve
fed from the detector by transformer
coupling. - It costs £7 10s. 6d. The
Ferranti Parva is of this three-valve type
and is available in AC and AC/DC forms
as well as-in table, console and radlo—
gramophone models. :

The H:M.V. Model 149 is a ba‘ctery set
with screen-grid valves for both the HF
and the detector stages. A pentode is
used to provide the output, which is 400
milliwatts, and the total current consumed
from the. HT battery of 175 volts is
7 mA. The set tunes over 18-50, 195-560
and 785-2,000 metres.

The Cossor All-Wave 3733 is unusual
in that it functions as a straight set on the
normal broadcast bands, but as a super-
heterodyne on short-waves. It is a three-
valve battery set in which iron-cored coils
are used, and is priced at £7 15s.

BROADCAST RECEIVERS: MAINS DRIVEN

L.THOUGH the new all-wave receivers
rather tend to divert interest from
those which cover merely the humdrum
broadcast bands, it seems likely that these
less spectacular receivers will continue to
attract their share of attention.

The so-called *‘short superhet’’ remains

virtually the standard set, and basically-

has undergone little' change since last
season, though there are many detailed
modifications and refinements.  Both
““low level ”” and ‘“ high level’’ detection
are still employed ; in spite of the fact that
many sets make use of a different type of
frequency changer, the H.M.V. Model 425
is a good example of the low-level tech-

Burndept AC superheterodyne.

nique in which the second detector is
called upon to give only a small output,
due to the presence of an intermediate LF

Cossor three-circuit AC/DC ““straight’’ set.

stage.  This set includes a heptode fre-
quency changer, a variable-mu IF pen-
tode, a double diode for detection and
AVC, and, following the intermediate LF
stage, an MPT4 pentode as output valve.
Slight variations of this specification are
to be found in the H.M.V. Model 380,
which is fitted with an elliptical cone
speaker.

An example of high-level detection is to
be found in-the Ultra 101 AC superhet, in
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which the output of the detector is fed
directly to the control grid of the output
pentode. A ““universal” Ultra set with

Decca AC superheterodyne,

a similar specification is to be shown, and
the same basic circuit arrangement is em-
ployed in the radio-gramophone costing
19 guineas, or 25 guineas with an auto-
matic record changer.

Many of the new sets should be more
convenient to operate than their predeces-
sors ; although most of the more intriguing

Dynatron Viking : console model.

tuning devices are to be found in the all-
wave sets, at least one of the broadcast
band models includes a distinct innova-
tion. This is the McMichael 366 radio-
gramophone, which employs what may be
called a remotely controlled tuning dial of
large diameter, which is recessed into the
lid covering the motor board. The circuit
is a fairly standard superheterodyne 4-

- valve arrangement, and another conveni-
ent fitting is an edge-wise thumb control
for volume which protrudes so that it can
be operated with the lid closed.

Wireless -
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The position with regard to iron-cored
coils seems to have undergone no great
change. These coils are still mainly con-
fined to straight receivers, although an ex-
ception is to be found in the Alba super-
heterodyne, in which they are employed in
both signal-frequency and intermediate-
frequency circuits.

Pentode output valves are still in high
favour, but one of the exceptions will be
found in the Bush superheterodyne, avail-
able either as a table model or in console
form, in which an ACo44 is employed.
The same firm is to show a six-stage seven-
circunit superhet with variable selectivity—
still a somewhat unusual refinement in the
10-guinea class. Another moderately
priced ‘set with variable selectivity is the
Kolster Brandes model for either AC or
‘AC/DC, in which Litz-wound coils are
used in all circuits. A triode (rated 2.8
watts) is fitted in the Pye T18, a super-
heterodyne with an up-to-date specification

G.E.C. ““ AC Super 4.”

and several refinements. The cheaper
Pye model is fitted with a pentode.

An unusual circuit specification is em-
bodied in the Lissen AC superheterodyne,
which employs no IF stage as such, but
depends on. fixed reaction for amplifica-
tion. There are three valves in all and
‘“automatic variable selectivity”” figures
in the specification. .

Invicta AC superheterodyne.
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So far as can be judged at present, no
great novelties are to be expected in the
AVC systems of the broadcast sets, what-
ever may be the case with regard to all-
wave models. Several of the latest re-
ceivers employ Westectors for AVC pur-
poses, and among these is the Burndept
Model 257.  Another new set in which
special attention has evidently been paid
to the control system is the C.A.C. ** Coro-
nation’’ model, in which QAVC with ad-
justable suppression level g controlled by
un extra valve.

Remotely controlled dial of McMichael
radio-gramophone.

The keen judge of values who goes to
Olympia this year should find it easier
than hitherto to assess the relative worth
of the sets that are offered. Everybody
knows that valve stages and tuned circuits
cost money, but it has not always been
easy to obtain precise information on these
points.” However, there now seems to be a
welcome tendency to disclose this informa-
tion freely in published specifications,” etc.

. Philips AC/DC Superinductance receiver.

For example, the Decca Model 500 with
seven tuned circuits costs 104 guineas
while the cheaper 6-circuit set, Type 400,
is priced a guinea lower.

Ekco, who, if we remember rightly,
were the pioneers of ‘“stage’’ ratings, are
showing an interesting nine-stage super-
het for which a level response from 350-
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8,000 cycles is claimed, together with com-
plete freedom frorh second channel inter-
The set, which includes variable

ference.

Prism ;adio-gramophone.

selectivity and tone-compensated volume
control; eosts 12} guineas. - A less ambi-
tious seven-stage set for either AC or DC
1s being produced.

"In- many cases the sets we have de-

Pye superheterodyne Model T1y

scribed are obtainable either as table
models or as radio-gramophones, the chas-
sis remaining unchanged, but in other
instances slight modifications are made for
the more ambitious instruments. For ex-
ample, the Cossor small superhet is modi-
fied by fitting-a double diode triode in
place of the plain diode and thus an inter-
mediate stage of LF amplification is pro-
vided. . Among other firms showing small
superheterodynes  are  Marconiphone,
G.E.C., Ever-Ready, Portadyne, Bur-
goyne, Vidor, Aerodyne, Cossor, etc.
Although the superheterodyne principle
is now so widely used, a few designers of
high-quality equipment still prefer the
straight circuit. Prominent among these
is the firm of Hacker & Sons, whose Dyna-
tron receivers all include this arrange-
ment, with iron-cored coils throughout.
For the present season the number of
valves has been increased in all cases. An
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interesting, and in some ways typical
model, is the Viking, with 2-HF stages
and a tricde output valve. A similar all-
wave set comprises the same chassis with
the addition of a short-wave tuner built
into the cabinet. Many of the more ambi-
tious receivers are being dealt with in this
forecast under other headings, but it is
opportune to refer here to the Prism radio-
gramophone, giving the large output of 8
watts, and also of the Armstrong 8-valve
chassis with phase-reversed push-pull and
two large push-pull triodes in the output
position. ~ The same firm make a six-valve
chassis, also with triode output.

In -addition to the all-wave model
described  elsewhere, the Brunswick
BGCA /o1 radio-gramophone should be

Ultra automatic radio-gramophone.

mentioned in view of its extremely ambi-
tious circuit, which includes a signal-fre-
quency HF stage and two IF amplifiers,
with nine circuits in all. A similar circuit
specification is embodied in a table model.
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Brunswick sets are to be shown on the
Decca stand. -

Where a lew-priced receiver capable of
satisfying the less exacting kind of require-
ments is needed, our old friend the HF-
det. LF set is still well capable of meeting

1
Vidor AC band-pass superheterodyne.

the case, and for the coming season a
receiver of this type figures in the pro-
grammes of many manufacturers. The
G.E.C. model (AC37) includes Litz-wound
coils and—a very unusual feature in a one-
HF set—a system of AVC of which details
are not yet available. The set also em-
bodies pre-set as well as controlled
reaction.

The Philips AC/DC 3-valve receiver em-

bodies Superinductance coils, and in
view of its high inherent sensitivity is not
fitted with reaction.
- The Cossor version, available either for
AC or AC/DC, includes iron-cored coils.
The cheaper models are of the two-circuit
type, but the advantages of three circuits
may be obtained in  ‘triple-tuned ”’
models at slightly extra cost. = -

BROADCAST RECENVERS.  BATTERY
 MODELS |

NLESS some unexpected novelty

makes its appearance at the last
moment, the Ekco ‘“No HT’’ battery
receiver will probably be regarded as the
greatest innovation of the season in this
particular field. The principle on which
it operates—that of the vibratory HT
generator—is by no means new, having
been used for years in car radio and before
that for Service purposes, but it is some-
thing of an achievement to design a unit
suitable for operating on low voltage in a
domestic receiver. ‘

In the Ekco set, the vibratory generator,
which is of. the self-rectifying type, is
operated from a four-volt -accumulator
which also feeds the filaments of the
valves, connected in series-parallel groups.
This accumulator, which . supplies 1.4
amps., is thus the sole source of supply for
the set, which is a seven-stage superhet.

In the G.E.C. straight battery receiver,
Model TRF3, the feature of pre-set
reaction, in addition to normal reaction

controllable by ‘external means, is-to be
found. Another refinement which i$ still

-

Ekco ‘“ No HT '’ battery receiver.

by no means universal is automatic bias.
The G.E.C. is also to show a battery
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superheterodyne fitted with QPP output.
The same system of output is employed
in the Ultra Model 103 superheterodyne.
Although it .would appear- that the
modern high-efficiency pentode is gaining
ground as compared with battery economy
systems, these valves are by no means
universal, and all systems are well repre-
sented. For instance, the Westinghouse
method of controlling output valve bias
in sympathy with the signal by means of
a metal rectifier is employed in several
sets, including the Portadyne model.

H.M.V. “straight '’ battery set.

In the cheaper Cossor battery sets air-
cored coils are employed, but more
refined models at slightly higher prices
include iron-cored windings with either
pentode or Class B output. Class B is also
included in the battery superheterodyne
made by this firm. :

Due to the somewhat lower sensitivity
of battery valves, the tendency to fit
‘“signal frequency ’’ stages is rather more
marked than in the case of mains models,
An example of such a set is the Decca,
with a total of seven. circuits.

Kolster Brandes battery superheterodyne.

It seems that variable selectivity is not
to figure in many of the battery sets, but
a few, including Kolster Brandes super-
heterodyne, include this refinement,

As in the case of mains-operated sets,
the purchaser of the new season’s battery
models will generally get what he pays for
in the important matter of tuned circuits.
The cheaper straight sets are all of the
2-circuit variety, but a number of those
at slightly higher prices are fitted with
the extra circuit which certainly makes a
big difference in performance. Among
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these band-pass receivers is the Vidor
model, which seems to be very moderately
priced at £6 15s., complete. Incident-
ally, a large proportion of this season’s
sets are sold without batteries; not a
bad thing from the user’s point of view,
as he can exercise discrimination in the
matter of capacity, but the point should
be borne in mind when comparing values.

Several of the recent straight sets are
fitted with so-called ‘‘ Droitwich filters”’
to prevent spreading of the high-power
station ; among these is the Mullard MB3,
which includes Litz-wound coils on low-
loss formers, and in the design of which
constant sensitivity at all wavelengths has
been aimed at,
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Mullard MB3 battery receiver.

Alba battery sets are fitted with iron-
cored coils in both 2-circuit and 3-circuit
models.

‘SPECIAL-PURPOSE  RECEIVERS

NDER this convenient heading it is
proposed to describe those sets
which do not fall readily into any of the
other classifications. Some, perhaps, are
not strictly ‘‘special purpose’’; they set

Beethoven frame-aerial AC set.

out to do very much the same as the more
standard sets, but they do it in a suffi-
ciently different way to warrant inclusion
in this section.

By far the most widely used of all the
specialised receivers are, of. course, the
portables. This year the tendency evident
last season to make the portable much

more compact and light than previously °

has become fairly general, and there are
quite a number of loud-speaker sets weigh-
ing between 10lb. and 15lb. or so which
truly merit their title. All other things

being equal, the performance of these

receivers cannot equal that of the larger
sets, but in almost every case it is per-
fectly adequate for reasonable require-
ments, and the gain in portability more
than offsets losses in other directions.

One of the new lightweight portables is
the Beethoven ‘' Baby,”” which includes
a standard 4-valve circuit with full-sized
valves and a 70-volt HT battery. The
weight is only a little over 10lb. A some-
what larger suitcase model with a 108-volt
battery weighs 1841b.

Milnes are showing a midget portable in

_arrangement

which extreme simplicity has been ob-
tained by making the set cover only the
medium waveband. Externally the Ever
Ready portable is of the conventional
small suitcase pattern, but the loud speaker
is conveniently mounted on a hinged
baffle which folds down into the body of
the case.

At last year’s Show the small Wayfarer
portable attracted a good deal of atten-
tion. This year there are to be three types,
the latest introduction being a Major
model, with full-sized valves and a
moving-coil speaker, which is stated to.
weigh only 131b. Details will be available
later. Other midget sets in the modern
style, weighing under 15lb., are to be
shown by Burndept and Vidor, while a

Ever Ready battery transportable.

companion set to the well-known
McMichael portable has been introduced
in the form of a lightweight model.

A self-contained mains - transportable,
working with a built-in frame aerial, may
not be the best type of receiver to choose
when facilities exist for erecting a good
aerial, but it is certainly a very convenient
in certain circumstances.
The McMichael firm, which is one of the
pioneers of this type of receiver, has intro-
duced a new model with an up-to-date
specification ; a high-gain superheterodyne
circuit is employed in order to obtain good
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overall sensitivity in spite of the low signal
pick-up of the frame. Another promising
self-contained AC set is the Ekco trans-
portable, with a nine-stage superhetero-
dyne circuit, including a stage of signal
frequency amplification and many other
circuit refinements.

Haynes Quality radio-gramophone.

Another type of self-contained set is the
Beethoven portable ** All Electric Four,”
with an HF-det.-LF circuit, while Porta-
dyne are to show an AC superhet with a
self-contained aerial.

The 'Pye -mains transportable superhet
includes a bass compensator, while there
is a ‘"straight’’ model for those who are
satisfied with a somewhat less extended
range.

Lissen
Picnic
Portable.

So far as can be ascertained at the
present time, there is to be only one new
car radio set. This is to be shown by
Ultra; it includes, of course, a super-
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heterodyne circuit, and is remotely con-
trolled from the steering column. Circuit
details are not yet available, but the set
looks neat and workmanlike. It is of the
two-unit type, with the receiver chassis
and speaker in one case and a separate
power pack.

Several firms are specialising in high-
grade non-standardised receivers planned
on lines which permit of modifications in
circuit detail to suit the user’s special re-
quirements and tastes. For the first time,
we believe, Sound Sales are to exhibit a
complete radio-gramophone embodying
The Wireless World QA Amplifier, which
is preceded by a superheterodyne radio
chassis.  Circuit modifications can easily
be introduced as desired.

Another firm that specialises in
“flexible”” apparatus is Haynes Radio.
The Quality Radio-gramophone which is

Linguaphone recording radio-gramophone.

to be shown is, in some respects, a stan-
dard instrument, but it is also a ‘“special ”’
set, as, by the Haynes flexible system,
different unit combinations may easily be
fitted as required.

C.AC. is to show several radio-
gramophones to illustrate the special
cabinet styles in which the receiver chassis
produced by the firm may be mounted.

Several specialised sets designed to
satisfy the somewhat exacting requirements
of broadcast reception in schools are to be
shown ; all of these have been passed as
suitable for their purpose by the Central
Council for Schools Broadcasting. The
R.I. sets include HF-det.-LF and super-
heterodyne circuits, while the Film Indus-
tries equipment is mounted on a base fitted
with castors in order that it may be moved
from room to room. This set can feed up
to eight extension speakers. The Haynes
Radio set has also been passed for schools
use,
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Another specialised receiver is the hes- -
pital set to be shown by R.I. The smaller
5-watt model is normally arranged to feed

R.I. 5-watt hospital set.

five external speakers, while larger rack-
mounted receivers include a 5-valve super-
heterodyne feeding either a 10- or 20-watt
amplifier as desired. Apart from their use
in hospitals, these sets are, of course, suit-
able for other similar institutions.

Another unusual piece of apparatus is
the portable automatic radio-gramophone
produced by Self-Changing Gramophones.
This extremely compact unit embodies a
standard superheterodyne circuit and
plays from one to eight 10in. records,
automatically repeating or changing at
will.

The Linguaphone Recordiogram, pro-
duced by a firm which specialises in the
use of the gramophone as an aid to learn-
ing languages, is'a compact radio-gramo-
phone and home recorder which, in addi-

Portable self-changing radio-gramophone.

tion to its obvious attractions from an edu-
cational point of view, has distinct enter-
tainment value.

AMPLIFIERS  AND
PA  EQUIPMENT

THE increasing importance of souna
amplification will be reflected in the
number of exhibits dealing with this sub-
ject. There can be no doubt that the
general level of reproduction is steadily
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impzoving in quality, but no startling
i technical developments have appeared so
far. ‘

We of The Wireless World are

naturally. gratified to learn that the { &

circuit of -the Quality Amplifier is
still regarded as a standard arrange-
ment; it is to figure in units to be
shown by Sound Sales and also in
an approved Schools Receiver by the
same firm.

Tannoy MU 10
equipment.

‘Another new Sound Sales production is
a domestic 4-watt amplifier at the low
price of f10. Two PX4's are used in push-
pull and the response is stated to be
virtually level up to 10,000 cycles. There
is also a new 12-watt self-contained ampli-
fier also with PXz2s5 output valves for
public-address work.

A wide choice of amplifying equipment
is to be shown by Tannoy. Much of the

Ardente amplifier rack No. zo40.

Iérger gear is mounted on standard type
P.O. racks, though the smaller amplifiers
are of more conventional form; a typical
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example of this type is the Us, rated at
6 to 8 watts and suitable for many
purposes.

Haynes Radio is to. show duophase
amplifiers of different ratings, to-
gether with special equipment in the
way of line-matching transformers,
etc.

Ardente has produced many ampli-
fying wunits and, incidentally, a
medium - range ‘‘quality’’ radio
tuner unit for use
in conjunction with
them. There is also
a radio-tuner-mixer.
The Ardente trans-
portable amplifier
operates from a 0-
volt car battery and
is a self-contained
unit. An interesting
piece of apparatus
im which sound
amplification tech-
nique is employed
is the Ardente
Aurameter for de-
termination of the degree of deafness.

One of the most recent Prism produc-

tions is a complete sound-reproduction
equipment giving 8 to 10 watts and em-
bodying a playing desk, radio chassis and
microphone gear, the whole being mounted
in an oak cabinet. A two-channel amplifier
with associated equipment for hotels and
similar institutions is also produced in
various output powers up to 65 watts.

One of the most compact of the portable

equipments is the ‘" Baby’’ model to be
shown by Film Industries. It is battery
operated, with Class ‘B’ output, and is
supplied complete with a horn speaker and
microphone. The Heayberd portable AC/
DC amplifier is ingeniously constructed in
such a way that the sections of the hinged
case in which the speaker and amplifier are
fitted can be taken apart to form self-sup-
porting stands.

~Among the many other equipments
which will be on view is an interesting 10-
watt Armstrong amplifier which includes
a pre-amplifier stage for microphone use.
This instrument is supplied complete with
a Rola G12z speaker for 10} guineas.

On the
Short Waves

[In the absence on holiday of “‘Etha-
comber,”” who vegularly compiles these
notes, his contribution has been undertaken
by a colleague this week.]

in sunspot activity during the fort-

night under review, and at no time
was the sun completely clear of sunspots.
This is the first sign of the increase in activity
which apparently reaches its maximum dur-
ing the spring and autumn equinoxes. = At
the time of writing, even with the rather
limited magnification available at the ob-
servation post, 12 spots of various sizes are
clearly visible, which is an improvement

THERE has been a noticeable increase
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over July, when on several days no activity
was visible. :

No particular improvement in the recep-
tion of the higher frequencies was noticeable,
but there was considerable liveliness on all
bands. The 15 Mc/s broadcast band was
still active at midnight, and the 11 Mc/s
band was very good programme value at
or.oo GMT.

It was interesting to note that JVH Tokio
on 14.6 Mc/s was of good entertainment
value at 20.00 GMT. on August 4th, as this
is approx. o400 in Tokio and the route is
over the North Pole, which indicates high
ionisation levels over a route that is nearly
all in darkness. There is a certain amount
of evidence to show that the action of solar
activity during summer-time conditions is
not so marked during daylight, but is most
noticeable after sunset when instead of the
usual fade-out of the higher freguencies they
““remain in’’ with undiminished strength,
indicating that the ‘‘bending’ is still ade-
quate. On the other hand, the lower fre-
quencies apparently suffer little attenuation
and are, therefore, also good signals.
W2XAF 9.53 Mc/s was a consistently good
signal whenever checked after 23 co GMT.
(Jeloy having closed down) and PRFj5 (9.5
Mc/s) was also very good up te 23.00 GMT.

Another point of interest during the past
week was the use Zeesen was making of his
transmitters on the ‘‘ Programme Addressed
Material *’ Service, a list of which was given
by ‘‘Ethacomber’’ in May. Several of
these were intércepted and were really Rg +
signals sending programmes to Cairo, Tokio
and other parts of the world. Incidentally,
Zeesen appears to have taken into service
his new 40-kW broadcast transmitters, and
his signals in the g and 1x Mc/s band have
at times been just about the strongest SW-
signals I have ever interrupted, backing the
volume indicator on the set full over. One
or two attempts have been made to check
the South American stations on the 6 Mc/s
band, but the resulting noise is generally
beyond the capabilities of a 7-valve super-
het. Measurements show that some of these
stations are working within 1 Xc/s of each
other, and even a ‘‘crystal gate’ would
have to work extremely well to separate sta-
tions under these conditions.

HJ3ABD Bogota on 6.054 Mc/s was a
fairly good signal on August 7th about 23.30
GMT., but there was an unstable 5 Kc/s
heterodyne on him which reduced the pro-
gramme value considerably.- W2XE on both
15.27 Mc/s and 11.83 Mc/s was again quite
a good signal during the week, as was
W2XAD 15.33 Mc/s when checked, but this
station had a tendency to slow deep fading
which gave the set’s AVC. an excellent
opportunity for exercise.

I must apologise for the lack of real DX
notes this week, but as the relative noise
level between ‘‘Ethacomber’s’ location
and mine is about 10 :1, unless a signal is
about 50 microvolts it is submerged in the
noise level, and it is therefore interesting
to mote that whereas the 15 Mc/s U.S.A.
broadcasters were fairly good to good during
the period under review, the 14 Mc/s
U.S.A. amateur transmitters were readable
only at odd intervals, although it was evi-
dent that they were having quite a good bag
of WSO’s with English and European
amateurs.

It is probable that-the present good condi-
tions will continue for another week at least,
as there is one new group of spots which will
take the usual 13 days to travel across the
sun’s disc and ionisation level should there-
fore remain on the high side. H. W.
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VERYONE likes to own a set which
is capable of reaching out for a
variety of home and foreign
stations, but it is safe to say that
the majority of sets are chosen for their
tonal quality. The prospective purchaser
goes to a dealer and asks for a demonstra-
tion of a few representative sets and it is
only natural that he will try to form an
opinion on the type of programme —dance
music or perhaps talks—in which he is
principally interested. He will have no
difficulty in finding the right kind of
““tone’”’ to satisfy his requirements and
the price will be quite reasonable, for al-
though reproduction of the cheaper sets
shows a tendency to run to type, the minor
inflections of tone are infinite.

The man whose listening tastes are
catholic is not in such a fortunate position.
The resonant bass and shrill upper register
which enhances the rhythm of and gives
a sparkling quality to his favourite dance
band will render the talks of Professor
Plankton even more sepulchral, and
Madame Schrecklich, the lieder singer will
scream too much. In fact, the set with a
““nice tone’’ should be regarded with
suspicion. What we really want is
““atonal’’ reproduction. '

First Steps Towards ‘ High
Fidelity

This sounds a  somewhat negative
quality and is not one to gladden the heart
of the advertisement copy writer; but it
is nevertheless true that the omission of
certain elements from the conglomeration
of sound emanating from the loud
speaker has done more to advance the
cause of good quality than all the additions
and extensions upon which the majority
of claims of ‘“high fidelity "’ are based.
While the majority of manufacturers have
been hurriedly planting the hitherto
barren territory between 5,000 and 10,000
cycles, the more discerning firms have
been patiently weeding and levelling the
ground already under cultivation.

To a certain extent sets in all price
categories have benefited from the work
which has been done in this direction. This
is particularly true of the region from
1,000 to 5,000 cycles. The troughs in the
neighbourhood of 1,500 cycles and the big
peaks anywhere between 2,000 and 3,000
cycles which were common in the sets of

Ouality Improved

PRESENT DAY SETS
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FROM THE ACOUSTIC STANDPOINT

a year or two ago have been traced to
unsuitable cone materials and faulty dis-
tribution of cone corrugations.  The
remedying of these faults has involved no
additional expenditure apart from the
costs of research, and this year’s cheap
sets no less than the more expensive
models will be found to give far better
reproduction in this region.

When we come to the lower middle
register and the extreme bass, we find a
very different state of affairs. The im-
provements which have been made call for

matter of trial and error.

principally those of cost

a definite contribution on the part of the
purchaser for their effective execution.

Faulty reproduction in the bass region
is primarily due to two causes: 1. Loud
speaker or cabinet resonances. 2. Har-
monic distortion, or, as it is sometimes
called, frequency doubling. Take the
loud speaker first. If resonance as a means
of filling out the bass response is to be
eschewed, a much larger diaphragm andits
natural corollary, a more powerful driving
mechanism, will be required to maintain
the required amplitude over the region
hitherto overlaid by the resonance. In
order to maintain a level sound output
down to the lowest frequencies it is neces-
sary to allow for a progressive increase of
amplitude and to attain this without
cutting off peaks, calls for a design in the
region of the pole pieces and speech coil
which is necessarily inefficient from the
point of view of energy conversion. This
again calls for further increase in the size
of the magnet system so that those who
demand a cleaner bass must be prepared
in the first place to pay for a much higher
grade of loud speaker than is to be found
i sets in the lower priced categories.

Importance of the Cabinet

The good work of the loud speaker de-
signer will be completely undone unless it
is associated with a properly designed
baffle. The successful manufacturers are
those who regard the cabinet primarily as
a baffle and secondly as a piece of furni-

FEW years ago the achievement of good
quality of reproduction was largely a
Nowadays the
underlying principles are better understood and
the limitations imposed upon the designer are

.................................................................

ture. Appearances are easily satisfied by
the wide variety of veneers now available
from the timber merchants, but acoustic
perfection can only be attained by heavy
and correspondingly expensive construc-
tion. Also the designer may find it
difficult to adhere to conventional shapes
since the effective area must be maintained
without adding too much to the depth
which would be conducive to cavity reson-
ance. Really good bass reproduction can
hardly be expected from the table type
of cabinet, and those who have reached

the point where they feel
i that non-resonant bass re-
! production is a necessity will
! have to direct their search
i~ among the console receivers.
i On the electrical side the
i designer of the chassis has
i done much to supplement
i the work of the acoustic de-
i partments, and in up-to-date
sets careful attention is
given to image suppression, the elimina-
tion of distortion in the AVC system, the
production - of larger -output stages and
means for ensuring accurate tuning. Sets
in which the foregoing conditions—electri-
cal and acoustic—have been satisfied will
give infinitely better reproduction than the
majority of sets at present in use even
though their frequency response may not
extend above 5,000 or 6,000 cycles. Also
they lend themselves to general reception
of near and distant stations with the
simplest of tuning controls.

Extending the Upper Register

Better quality is possible in sets which
have been fitted with variable selectivity,
for the extension of the frequency
range up to 10,000 cycles or above
can be made available for the recep-
tion of the local station while retaining
the ability to narrow the response to suit
distant reception conditions. But variable
selectivity can be very troublesome unless
it is properly carried out, and is in any
case a waste of time from the acoustic
standpoint unless the lower regions of the
audio-frequency spectrum have previously
received proper attention.

The design of a really good system of
variable selectivity is not as easy as many
people seem to think. The response
curves of the intermediate frequency filters
must expand symmetrically and should
not show any serious inclinations to pro-
duce double humps. There can be little
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doubt, however, that in the more expen-
sive sets these difficulties have been
successfully overcome and there are now
many excellent loud speaker units capable
of making full use-of the extension of
frequency response thus made available.
Before the ““ high fidelity *’ receiver can be
regarded as a finished product steps must
be taken to ensure that the full range can
be used under normal receiving conditions.
This involves, among other things, the
production of adequate filters to suppress
switch clicks and other noises entering by
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the mains leads, and also some form of
adjustable heterodyne filter to make a neat
nick in the response curve at any point in
the region of 9,000 cycles where a hetero-
dyne whistle is almost certain otherwise
to appear.

There can be little doubt that those who
contemplate the replacement of their old
set by one of this season’s models can look
forward to an improvement in quality
which will be appreciable in all categories,
but especially so where the designer has
not been unduly restricted by considera-
tions of cost.

RANDOM RADIATIONS

By “DIALLIST”

One Way with Interference

THERE’S a delightful story of a listeners’
circle in a little village of Northern

India. A communal receiving set had been .

installed and round it squatted the local
worthies, listening entranced to a talk show-
ing the undesirability of one of their hobbies
—murder as a means of settling -private
feuds. As the speaker developed his theme,
piling argument upon argument, heads were
nodded in approval and they agreed that it
was sound talk. All save one, who showed
his disapproval by sc