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EDITORIAL

The Trend of Progress.

What We Thought of the Show.

“ HAT did you think of the
/4 Show?” Is a -question

& which has been put to us
very frequently in the past

few days, and the difficuity

is to answer so general a question without
getting involved in a discussion of detail.

Perhaps the outstanding unpression is
that this year’s Show has been more a
professional affair than ever before. By
this we mean that the organisation of
the Exhibition itself, the extremely attrac-
tive way in which it was laid out, and
the products of the new season exhibited
at the stands, all bore evidence of what
may be described as ‘‘professional skill.”’
There seems to -have been a pronounced
weeding out of wireless sets and compo-
nents of doubtful merit, and there was
very little this year which can be described
as ‘‘shoddy.”

Now that the Show is over, we are con-
firmed in the impression which we gave
previously, that this is to be a ““value-
for-money ”’ season. Elsewhere in this
issue we give a summary of the technical
advances which have been made this
season, but this report should be read in
conjunction with the statement that in
practically every class of product shown
at Olvmpia the improvements made in
quality of workmanship, efficiency, and

general precision of manufacture are at

least as great as the progress made In any
individual product which, for the reason
that it may be a new idea, is apt to attract
individual attention.

The gramophone, to be used in con-
junction with wireless receivers, has taken
its place so definitely alongside wireless
this season that it is almost unnecessary
to comment on the fact. A better-class
wireless set working from the mains is
to-day regarded as just as incomplete if
it does not provide for gramophone repro-
duction as a wireless set would have been
a year or two ago if it did not cover both
long and medium wavebands.  Gramo-
phone reproduction is definitely part of
the entertainment a wireless set provides.
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COMMENT.

The high standard which British manu-
facture has reached this season is some-
thing in which we think the industry 1s to
be congratulated. There may be a ten-
dency in the future to bring prices down
below their present levels, but if this is
done we sincerely hope that it will be in
proportion to economies in the cost of pro-
duction, and that the price reductions
should be delayed rather than an attempt
made to spoil the product in the effort.

The Amateur’s Chance.

A Wireless Auxiliary Reserve.

UST as we went lo press with our
issue of last week we were able to
include particulars of the inaugura-
tion of a scheme under which the
Royal Navy invites the co-operation of
wireless amateurs in the formation of a
Royal Naval Wireless Auxiliary Reserve.
British amateurs, particularly those
who have owned experimental transmit-
ting stations, have for many years envied
their American colleagues, because in the
United States amateurs have for a long
while had the opportunity of doing valu-
able national work as wireless units co-
operating with the Government forces.
The new British scheme outlined in last
week’s issue provides for the co-operation
not only of transmitting amateurs, but also
those who are keen on reception, particu-
larly in connection with short-wave work.
It is expected that it will be possible
to obtain a number of special advantages
for amateurs who come into this organisa-
tion, enabling those .not already in
possession of a transmilling licence to
qualify to obtain one and to make use of
wavelengthis additional to those ordinarily
permitted to the amateur. The Admiralty
will, it is understood, undertake to arrange
special test transmissions to assist in
training.  The Radio Society of Great
Britain, as the representative amateur
body in this country, is taking an
important part in launching the scheme.
Amateurs should apply for general
particulars of the organisation 1lo the
Admiral Commanding Reserves, Queen
Anne’s Chambers, Tothill Street, SW.1,
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SEPTEMBER 2nd, 1932.

A Simple Instrument for Ganging Superheterodyne and Straight Receivers.

HE operation of ganging a re-
ceiver, whatever its type, calls
for a signal of some kind. Only
one signal with a frequency of
some 1,450 kc. is necessary for ganging
a straight set, but for a superheterodyne
signals on 600 kc. and 140 kc. are usually
required in addition.  Broadoasting
stations are usually employed for this
purpose, but, although the necessary
operations can all be carried out upon

and the variable condenser C,. The fre-
quency generated depends upon the coil
inductance and the condenser capacity,
and, making the centre-tap connection to
No. 3 terminal in each case, if a No. 75X
Lewcos plug-in coil be used with a
0.0005 mfd. variable condenser, the range
of 206 metres (1,455 kc.) to 675 metres
(444 kec.) is covered. The substitution of
a No. 250X coil changes the range to

the Hartley principle, and the Varley 3-
henry tapped choke provides an admirable
inductance for this purpose. It is tuned
by an o0.05 mfd. condenser, and gives a
note of approximately 6oo cycles. The
H.F. oscillator is modulated through an
H.F. choke, a section of the L.F. oscilla-
tor choke being included in its anode cir-
cuit for this purpose. A switch S, is pro-
vided to cut out the modulation if desired,

them, they are not ideal, po——
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since there is always the ! i | - P
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rise to misleading effects. ! “ ol y 3 T -
It would obviously be s e of signals for the . 715

convenient, therefore, to alignment of ganged circuits 1 /s,

have a small signal genera- and 1.F. stages, this oscillator B

tor for ganging purposes, may be used as a calibrated

for it could be adjusted {o wavemeter, and as a general- ot

any particular frequency purpose test generator. 5

required, and could be i 2

switched on and off as de- , -
—o. +L.T.

General view of the S3

finished oscillator.

sired. A suitable type of modulated oscil-
lator is readily constructed, and requires
but little apparatus.

The circuit is shown in Fig. 1, and it
will be seen that the valve V, is connected
as a Hartley oscillator with the coil L,

697 metres (431 kc.), to 2,054 metres
(146 kc.), and this may still further be
extended to cover the normal superhetero-
dyne intermediate frequency by closing
the switch S,. This throws a semi-variable
condenser C, into circuit, which, with a
capacity of 0.00065 mifd., allows of a third
range of 124.5 kc. to g5kc. being obtained.
The L.F. oscillator V, also operates on
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Fig. 1.—Circuit diagram showing values of principal components.
C, is adjusted to 0.00065 mid., as explained in the text.

while S, switches off the oscillator as a
whole. With the Marconi HLz valves
specified, 6o volts H.T. is sufficient, and
the output has a good waveform with zero
bias in the H.F. oscillator and an o.orx
mifd. grid condenser and 50,000-ohm leak
in the L.F. oscillator.

Constructional Details.

A straightforward baseboard layout has
been adopted with an aluminium front
panel to minimise hand-capacity effects.
Since both sides of the tuning condenser
C, are live, this must be mounted on an
insulated vertical sub-panel and con-
nected to the dial through an insulated
flexible coupling as shown in Fig. 3. A
short 1in. spindle must be provided to fit
the Burndept dial. The latter is ideal for
the present purpose, as the kilocycle
separation on the 1.J*. range can be
marked directly on the indicator dial,
which will greatly facilitate the estima-
tion of band width when making adjust-
ments.
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Oscillator for Ganging.

The calibration of the medium- and
long-wave broadcast ranges should be
made in the usual way from known trans-
missions. In the case of the [.F. range
the reader may have some difficulty in

Wireless World

required, since the change in H.T. volt-
age on switching on the L.F. oscillator
will slightly affect .the calibration.
Perhaps the most general application of
this oscillator lies in ganging superhetero-

finding the form of the curve for himself.
Accordingly, we give the calibration of the
original model in Fig. 2. The constants
of the Lewcos coils and Cyldon conden-
sers are sufficiently consistent to reproduce
this curve with the required accuracy. All
that is necessary is for the constructor to
adjust the condenser C, to the predeter-
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and including a milliameter in the second
detector anode cucuit to serve as an in-
dicator. Equally accurate results may be
obtained by employing modulation and
connecting a valve

voltmeter or a suit- ——— e =
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Fig. 2. Calibration cfirve ot I.F. range showing suggested method of marking

indicator scale.
moved is seen on the

mined value. This is easily accomplished
in the following mannei: Tune in Motala
(222.5 kc.) on the receiver and set the
oscillator tuning dial to 72.5 degrees on
the scale with S, closed. Now adjust C,
until the first harmonic of the oscillator
is exactly in tune with Motala’s carrier
wave. Lock the adjusting screw on C,
and verify that the setting has not changed,
and the curve of Fig. 2 will hold tor all
practical purposes. This curve was made
with the modulator valve switched on, and
in the case of the two other ranges the
calibration should be made with and with-
out the L.F. oscillator where accuracy is

EBONITE SUPPORT
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Fig. 3.—Constructional details for mounting
the main tuning condenser C,.

A plan view of the oscillator with valves and batteries re-

right.

dynes, and it offers the
by no means inconsider-
able advantage over nor-
mal methods that the
I.F. circuits can be ad-
justed independently of
the frequency changer. .
The oscillator should be
set to gencrate 110 ke,
and the oscillator valve
of the superheterodyne
should be removed, or
otherwise prevented from oscillating. It
is next necessary to couple the modulated
oscillator to the 1.F. circuits, and if these
be already approximately in tune, it may
suffice merely to place it near the first
detector. If greater coupling be required,
however, this may be obtained by con-
necting one of the spare tappings on the
oscillator coil through a condenser to the
anode, or even the grid, of the first de-
tector.

Adjusting Band-pass Filters.

Each circuit in the I.F. amplifier can
now readily be adjusted for maximum re-
sponse, and if the ear be relied upon as
an indicator of resonance, then the oscil-
lator will naturally be used in the modu-
lated condition. More accurate results
are fo be obtained, however, by using the
oscillator with the modulator switched off

www. americanradiohistorv. com
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adjust the filter couplings to pass a band
of frequencies up to 5,000 cycles on either
side of resonance, the couplings should be
adjusted so that rotating the oscillator
condenser between 114 kc. and 106 kc.
—that is, 4.5 degrecs and 84 degrees—
makes no appreciable difference to the
reading of the second detector milliam-
meter or other indicator.  The further
movement of the condenser to cover the
frequencies of 115 kc. to 105 ke. will then
normally cause a small drop in the read-
ing by an inaudible amount.

Any further alteration to the dial set-
ting, however, should cause a marked fall
in the response, and some measure of the
adjacent channel selectivity may be ob-
tained in this way. From the point of
view of the best quality, it is important
not only that the resonance curve be essen-
tially flat-topped, but that it be sym-
metrical about the resonance position. This
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Oscillator for Ganging.—

also may readily be checked with the aid
of the oscillator. It should be noted at
this point that the accurate adjustment of
circuit couplings in a tone-corrected re-
ceiver is hardly possible in this way, since
the resonance curve required will not be
flat-topped.  Symmetry in resonance
curves, however, is everr more important

Wireless Waorld

ard milliammeters. It will provide the cur-
rent or voltage required for most measure-
ments of inductance, capacity, and H.F.
resistance, while it is indispensable for the
plotting of resonance curves. Moreover,
it is not without its uses in the tracing of
faults, since it is possible to inject a modu-
lated H.F. voltage of any desired fre-
quency into the grid circuit of a detector,

SEPTEMBLER znd, 1932.

switched on about ten minutes before it
1s required for use. An even longer
period shouid be allowed if the 2-volt
accumulator- has just been taken off
charge. The calibration will also be
affected to a certain extent by the H.T.,
and it is, therefore, advisable to keep a
check on this voltage and to recalibrate
at intervals as the battery runs down.
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Fig 4.—Layout and wiring diagram with principal dimensions.

in a tone-corrected set than in one em-
ploying only band-pass filters, and an
asymmetrical condition may readily be
determined with the aid of the oscillator.

Gang Condenser Adjustments.

When the I.F. circuits have been cor-
rectly adjusted the ganging of the tuning
circuits can be proceeded with, and it is
unnecessary to deal with this at length
here. It will suffice to say that the pro-
cedure is identical with that described
many times in the pages of this journal,
save that the oscillator is used, modulated
or unmodulated according to the indicator
employed, instead of a Droadcasting
station.

No provision for coupling will normally
be required ; indeed, unless the oscillator
be placed at a considerable distance from
the set, the stray couplings will be too
strong. The same remark applies to sen-
sitive straight sets, with which the oscilla-
tor will prove almost equally serviceable.

In conclusion, it should be remarked
that an oscillator of this nature forms an
almost indispensable part of the experi-
menter’s laboratory. coming second only
to such essential instruments as voltmeters

and so give a dircct check on the operation
of succeeding circuits. By conpling the
oscillator to each of the preceding circuits
in turn, that circuit in which the defect lies
may often be quickly located.

When the oscillator is cmployed for
accurate calibration work it should be

THE LIST

OF PARTS REQUIRED.

The batteries are held in position by narrow filléts screwed to the baseboard.

One word of warning should be given.
An oscillator is really a miniature trans-
mitter, and if coupled to an aerial will give
a signal audible over a considerable range.
Care should be taken in its use, therefore,
to avoid any possibility of radiation and
interference with other listeners.

After the particular make of component used in the original model, suitable alternative products are

given in some nsltances.

-

variable condenser, S.L.F. 0.0005 mfd. {(Cyidon B.5)

1 Dial (Burndept '‘ Ethovernier ’’}
1 insulated coupling {Cyidon)
2 4-Pin valve holders (Telsen)

senjainin, Burton, Ferranti, Junit, Lissen,
Lotus, Ready Radio, Trix, W.B.

On-off toggle switches

«

(Bulgin $.162)

British  Radiophone, Jgranic, Claude
Lyons, Utility, Wearite.
1 H.F. choke (Lewcos Type 11)

0.05 mil. mica (Dubitier B.775)
Igranic, T.C.C., Telsen,

-

Fixed condenser,
Graham Farish,
Trix.

Fixed condenser, 0.C1 mld.
Graham Yarish, Igranie,
Trix.

Fixed condenser, 0.0001 mfd. (Dubitlier Type 20)
Graham Farish, lgranic, T.C.C., Telsen,

Mica
T.C.C.,

-

(Dubitier B.775)
Telsen,

-

Trix.

1 Fixed condénser, 1 mfd. (Dubilier *“ BB ")
Ferranti,  Franklin, Tgranic,  Lissen,
Peak, T.C.C., Telsen, Wego.

1 Semi-fixed condenser, maximum

0.001 mfd.
(R.I. *“ Varicap ”’ No. 5)

www-americanradiohistorv. com

watt
{Dubilier)

Loewe, Claude Lyons.
{Lewcos Neo. 75X)
(Lewcos No. 250X)
(Lotus CB,70)

1 Metaltised resistance, 50,000 ohms, 1

Graham Farish,
1 Inductance coil
1 Inductance coil
1 Singte coil holder

Fdison Bell,

1 3-henry tapped choke (varley DP18)
1 pr. Brackets, 6 x 3in. (Buigin P.B.3)
Lissen, Magnum.

1 H.T. battery, €3 volts (Ever Ready, '* Port. No. 1.”")

DlydE\ Ediswan. Fwler, Full
() I’omr s urosvenor, Ht.llewm.
]\l.ucmnphom I’exln‘(
1 L.T. accumulator, 2-volts 20-amp.-li.

(Ever Ready, No. 2227)
C.A.V., Dagenite, Ediswan, Exide, Fuller,
Oldham, Smiths.

1 Panel (aluminium), NXo, 14 gauge, 63 x 10in,

1 Baseboard Zin. ply, 10 x 12in.

Wood, 2 ozs. No. 20 SW(G tinned copper wire. screws,
Systoflex, wander plugs, spade emds, etc.

Valves. 2 Mareoni HL2, Osram HL2. or similar types.
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Wireless Warldl

Practical

HINTS and TIPS.

THE design of indoor aerials is not a sub-
ject capable of accurate treatment, and
most experimenters probably decide finally
upon a particular aerial after trial-and-ecror
tests carried out in an empirical manner.
The system of aerial comparison described in
this note should prove
helpful in such experi-
ments.

The apparatus required
consists only of a semi-
variable series aerial condenser and a volume
control, both of which components will pos-
sibly be in the set used for the tests. If not,
they may be connected as shown in Fig. 1.

Aerial
Comparisons.

AERIAL UNDER
TEST

J
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Fig. 1.—To .avoid the need for reliance on
memory ; a simple method of comparing the
relative effectiveness of different aerials.

The procedure is as follows : First, connect
an aerial to the set through the condenser C,
and adjust C for optimum signal strength,
tuning the set very carefully. Then reduce
the volume control until inaudibility is just
reached. Note the volume control setting,
which will give an indirect and reciprocal in-
dication of aerial efficiency.

The comparisons should be made at a
number of wavelengths, and items such as
speech or a tuning note should be selected in
order to ensure a reasonably constant input.
Further, the comparisons should be carried
out during a short period ot settled atmos-
pheric conditions, preferably in broad day-
light.

N the interests of simplicity, an aerial-

input tuner is often arranged as in Fig.

2 (a). The chief advantage of this scheme 1s

that wave-range switching may be effected

by a single switch of the simplest possible
““on-off " single-pole type.

Although generally

Aerial Tuning satisfactory enough in
Svst practice, this simple
Ve system of waveband

switching has the disad-
vantage that the proportion of aerial capacity
that is transferred to the tuned circuit is not
the same on both wavebands. On the
medium band, if we assume that the aerial
tapping on the medium-wave coil L is made
at such a point that one-third of its total
number of turns are included in the aerial
circuit, the transferred capacity will amount
approximately to one-ninth of that of the
aerial system. But, on switching over to

AIDS TO
BETTER RECEPTION.

the long waves, practically all the aerial
capacity will be transferred, as the in-
ductance of L is very small in comparison
with that of L, (the long-wave coil). In
effect, on the long-wave side, the aerial
capacity is in shunt with practically the
whole of the winding.

This difterence in transferred capacity is
only likely to give real trouble in the case
of a set with ganged tuning; it may be
avoided by the fairly obvious expedient of
fitting a change-over switch in the aerial
circuit (Fig. 2 (b)), matters being so ar-
ranged that sensibly the same proportion of
the total turns of the tuning coils are in-
cluded in {he aerial circuit on each wave-
band. The disadvantage of this scheme is
that a double-pole switch is required, and
this is not always casy to devise when it is
to be built into the tuning-coil unit. Some-
times 1t will be simpler to introduce the ap-
parent complexity of separate aerial windings
(Fig. 2 (c)), so that the operation of wave-
range switching may be carried out by
simple on-off switches. Again, to ensure an
equal transference of capacity on both
bands, the ratio of transformation should be
the same for each.

The long-wave aerial winding, which is
necessary for the preceding arrangement,
may be obviated by adopting the form of
connection shown in Fig. 2 (d), where auto-
transformer coupling is used on the long
waves. Lastly, there remains the very

N dealing with A.C. mains receivers there
is no especial need to be parsimonious in
the matter of H.T. voltage, as a little extra
pressure may always be obtained by increas-
g the step-up ratio of the power trans-
former, and, perhaps, changing the rectifier.
But when it comes to
designing sets for D.C.
supplies. there is a very
different storv to tell.
Here the supply voltage
is inexorably fixed at the pressure of the
mains, and it can only be increased by the
use of a rotary converter or similar appli-
ance. Indeed, the usual course adopted by
those who require an exceptignally large
output from their amplifiers is to use one
of these machines.

For the benefit of those—and they form
the great majority—who must limit them-
selves to the voltage of the supply system,
it may be emphasised, therefore, that H.T.
volts should be regarded as precious. Al-
though one can hardly advocate battery bias
nowadays for the general run of wireless
users, there is no objection to a saving being
effected in this direction by the knowledg-
able wireless amateur, who will appreciate
the need for occasional checking of the bias
battery. Of course, the H.T. voltage is re-
duced by the amount of grid bias when any
““automatic ”’ scheme is employed.

Another saving can often be effected by
using a specially good smoothing choke of
adequately high inductance, but with a low
D.C. resistance. Chokes of this type are
usually  designed for high-power A.C.
‘“quality ”’ amplitiers ; they are physically

Saving
H.T. Volts.
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Fig. 2.—In a receiver with ganged tuning it is of some importance that a similar proportion of the

aerial capacity should be transferred to the tuned circuit on both wavebands.

With the exception

of the first, all these input tuning arrangements may ke mads to satisfy this requirement.

simple—but often very satisfactory—ex-
pedient of joining the aerial through a very
small condenser directly to the high-potential
end of the winding, as shown in Fig. 2 (e).
This is equally {ree from objections on the
score of capacity differences.

WWW._americanradiohistorv.com

considerably bigger than the average types,
and are also rather more costly.

The difficulty ot obtaining enough detector
anode voltage (for power-grid detection) can
sometimes e overcome by using choke
coupling, or by substituting a diode,
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and quality can be finally made. Tt will
usually be found that this occurs when the
couplings are made slightly tighter than
the optima for sensitivity.

A general test should then be carried out
on signals, and if all be found in order the
set can be finally fitted to the cabinet. This
should present no difficulty, but the
method of fitting the dial may not be
quite clear, since it is screwed to the panel
of the cabinet. The vanes of the gang con-
denser should be fully in, and the dial
should be set on its spindle so that when
it is vertical it reads exactly 100 degrees
and the front edge of the nut on the one-
hole fixing bush is exactly flush with the
front of the chassis; the set screw should
then be tightened up.

The set may now be inserted in the
cabinct, and the one-hole fixing bush
worked through its hole and the nut run
loosely on.  When the set is fully home the
upper bolt through the escutcheon should
be screwed up tightly into the upper rod
on the dial, after which the main fixing nut
can be tightened up. The knobs can then
be placed in position, and the fitting is
complete.

Performance on Test.

The set has been thoroughly ‘tested at a
distance of nine miles from Brookmans
Park with an outdoor aerial of average effi-
cicncy. Langenberg, Brussels, Hilversum,
North Regional and National, Huizen, and
Radio-Paris can all be received at excel-
lent strength in daylight, and dozens of
stations arc available after dark. The
selectivity is barely sufficient to allow of
the reception of Koenigswusterhausen
when both Daventry and Radio-Paris are
working ; the station is audible, and its
programme can be followed, but complete
frecdom from interference is hardly to be
expected.

On the medium waveband, Algiers and
Barcelona, which are spaced by 18 kc. on
either side of London Regional, can just
b~ received without interference. Through-
out the remainder of the waveband, sta-
tions spaced by the standard g kc. can be
received without mutual mterference other
than occasional traces of sideband hetero-
dyning. The usual whistles are found at
the two points corresponding to second-
channel interference from the two London
stations, but the numerous whistles asso-
ciated with early superheterodvnes are
quite absent.

The quahty of reproduction reaches a
high standard, and that from the more
imporfant of foreign stations is equal to
that given by the local, so that in spite of
the smallness of the set foreign stations are
quite capable of providing programmes
which are of entertainment value. The
bass is well reproduced, and audible fre-
quencies up to 5,000 cycles are well in
evidence while the volume obtainable is
ample for the average modemn room.

1t will be seen, therefore, that as regards
sensitivity and quality this receiver will
offer a performance equal to, or better
than a good straight three-valve set, while
its selectivity is enormously superior. Its
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selectivity, in fact, is such as to remove
entirely the blanketing effect of a powerful
local station and to permit of good foreign
reception under the very shadow of its
aerials.

i
Feor the convenience of readers con- i
structing this sect, blue prints are |
available froem. the Publishers at 1/6,
post free. ‘

1

|

In conclusion, some remarks as to per-
mussible variations from the specification
may be of interest.  In the matter of com-
ponents little latitude is permissible, and
the real possibilities are chietly in the
matter of fixed condensers and resistances.
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With regard to the former, it is important
to note that in certain cases non-inductive
condensers must be used, but in others
almost any type is suitable. Surprsingly
enough, rather more latitude is permissible
in the valves, for almost any type of in-
directly heated pentode may he used for
the outputstage, and the Mazda AC/Pen,
the Marconi-Osram M.P.T.4, and the Mul-
lard Pen4V are all equally suitable. Again,
in the case of the detector the Mazda
AC/HL, the Marconi-Osram M.H.4, and
the Mullard 354V. valves may be regarded
as interchangeable. Even in the variable-
mu stage the Mazda AC/SIVM may be
substituted for the V.M.S.3. The f{re-
quency changer is the most critical, as one
might expect, and of those tried only the
Mazda AC/Pen. and the Marconi-Osram
M.P.T.4 have been found suitable.

DISTANT RECEPTION NOTES.

distance reception? 1If so, at what time

of day can one switch on with anv hope
of success?  AWhat Continental stations are
coming in well just now? Is there much
interference on the long- and medium-wave
bands?  Are atmospherics troublesome?
When they are, can anything be done to
minimise the interference that they cause?
Can reproduction of really good quality be

IS it worth while yet to think about long-

obtained from foreign stations? If it can,
which are the stations most likelv to

enable it to be done?

1t is with these and similar questions
affecting the interests of the long-distance
enthusiast, whether old hand or beginner,
that these notes will deal week by week.
I want to make them really useful to
readers, and [ shall therefore welcome both
criticism (preferably  of the constructive
kin!} and reports upon the reception of
forcign stations in ditferent parts of the
country. Communications should, if pos-
sible, reach The Wireless World not later
than the first post on Monday mornings.

Signs of the Times.

Looking back over the pages of a long-
distance log that covers many vears, it is
most interesting {o notice the way in which
the change from summer to winter condi-
tions takes place. Sometimes the process,
wlhich chiefly alfects stations on the 200-550
metre waveband, is a gradvual one; so
gradual, in fact, that there is hardly any
perceptible ditference between one evening’'s
results and those of the preceding evening.
More often, though, the change takes place
in a series of well-marked steps. For no
apparent reason there is a sudden noticeable
imcrease in all-round signal strength on a
certain night.  This may be maintained, or
may be followed by a slight falling off ; but
presently another increase takes place, and
they follow onc another at intervals. One
of these sudden advances occurred on July
24th, a remarkably early date. On that
evening stations such as Budapest, Vienna,
Berlin, Witzleben, and Hamburg, which
had not becn well heard for many weeks
suddenly reappeared, and greater volume
was obtainable from the majority of
European. stations. This improvement . is
still maintained.

Long-wave Stations.
The long-wave band between approxi-

mately 1,000 and 2,000 metics contains a
good many high-powered stations, a large
proportion of which have been well re-
ceived in this country right through the
summer except at tiimes when atmospherics
were violent. Long-wave broadcast trans-
missions arc mmuch Jess affected than those
on the medium-wave band by conditions of
daylight and darkness, and at all times of
the year this band is the happiest hunting
ground when daylight reception is required.
The long waves have their own crop of
curiosities. Lahti, for iustance, though
rated at 54 kilowatts, is seldom heard at
good strength except in the northern parts
of this country, thongh Kalundborg, a mere
7.5-kilowatt station, is pretty reliable at
any time when it is in operation, even in
southern IIngland. One would hardly sus-
pect from the volume that it provides that
Huizen has only 8.5 kilowatts at its com-
mand against the 75 kW. of Radio-Paris.
The pick of the long-wave stations at
present are Huizen, Radio-Paris, Zeescn,
Warsaw, Motala, and Kalundborg. Both
Warsaw and the Eiffel Tower suffer at
times from heterodynes due to Russian
transmissions.

On the Medium-wave Band.

A few stations with wavcelengths between
200 and 550 metres are {0 be heard in day-
light—Brussels No. 1, Langenberg, Hilver-
sum, Rome, and Trieste are the most likely

—but it is at about seven o'clock in the
evening just mnow that medium-wave
stations begin {o come in really well.

Though it is then still broad daylight, the
number receivable at good strength is re-
markable; there were many more stations
1o be heard at seven o’clock in the evening
during the summer of 1932 than there were
at the same time in winter but a vear or
two ago. As is to Dbe expected, it is the
bigger stations that are most reliable early
in the evening, and amongst the hest heard
at the present time are Brussels No. 1,
Langenberg, Beromunster, Rome, Toulouse,
Strasbourg, Brussels No. 2, the Poste Pari-
sien, Hilversum, Heilsberg, Turin, and
Trieste. These dozen stations by no meaus
exhaust the list. As darkness draws on the
number of stations receivable increases
rapidly, and by nine o’clock one has on the
average well over a score of alternative
programmes from which to choose.

D. EXER.
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What Olympia Revealed.

I N the pages which follow, the technical staff of *“The Wireless World” give a considered
account of the new season’s wireless products revealed at the show, illustrating and describing
the special features of those exhibits which appeared 1o be of outstanding technical interest or

representing new trends in design.

The items selected do not,

under the above category but may be taken to be typical examples.

T is common knowledge that the
Olympia Exhibition which ended last
week was the largest that has ever
been staged in this country ; of more

importance than mere bulk is the fact that
it will generally be admitted by now to
have been the best. Receiver design has
reached such a state of stability that manu-
facturers can concentrate upon those
minor improvements which, in the aggre-
gate, make all the difference between a
pleasing set and one which is either a con-
tinual source of dissatisfaction or, at best,
about which the owner can never be more
than lukewarm in his praises.

The tendency towards a self-contained
set, with built-in loud speaker, which was
well marked last year, has now become
established practice, and, so far as the
ordinary domestic receiver is concerned, a
set without a loud speaker is difficult to
find.

With regard to general circuit arrange-
ments, the three-valve H.F.-det.-L.F. set
maintains its ascendancy, but the super-
heterodyne continues to gain ground in the
long-range field, largely at the expense of
multi-stage H.F. circuits. Detector-L.F.
{wo-valve combinations are as popular as
ever for short-distance work.

Turning to matters of detail design, the
ordinary screen grid H.F. valve has been
largely replaced by the variable-mu type,
for reasons that will be well known to our
readers. The most important change with

New Kaceier
Lesigns

regard to the detector is the well-marked
tendency to use screen-grid valves; for
instance, no other type of detector is em-
ployed in the new G.E.C. sets. Screen-grid
valves are more expensive than triodes,
but, as detectors, offer the advantages of
increased sensitivity, better ganging, and
less damping.

As a rule, the S.G. detector valve is
coupled to the succeeding L.F. or output
valve by means of a resistance-fed trans-
former, but in not a few cases a simple
resistance-capacily coupling is employed.

Pentode versus Triode.

It would be a slight exaggeration to say
that the pentode output valve is now uni-
versal, but at any rate it is very widely
used, and a triode was seldom to be found,
except in super-power ‘‘quality”’ sets,
particularly those of the type designed for
specialised requirements. With regard to
the power rectifier of A.C. sets, Westing-
house metal units are being used in in-
creasing numbers.

There was a noticeable tendency at
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Olympia towards the use of slightly better
coils, and several manufacturers ascribe
the improved performance of this year’s
models almost entirely to improvements in
this direction. An outstanding example of
this tendency is the Philips receiver, where
the coils are obviously regarded by the
makers as being of prime importance. The
designers ot the Marconiphone sets have
been able to improve the efficiency of their
H.F. windings, and an example of bigger
coils was also seen in the new Tunewell
radio-gramophone.

But it must not be thought that des: ‘gners
have returned to the bulky and unwieldy
windings of a few years ago; in general,
the diameter of the present-day coil is
seldom more than about 1lin., and it
seems rather unlikely that windings appre-
ciably larger than the largest of those seen
at Olympia will ever be introduced. The
need for compactness in the finished
receiver is the limiting factor.

Ganged tuning of mulli-circuit receivers
is practically universal, and even the
cheaper sets have seldom more than one
tuning control. This applies equally to
“straight”” H.F. sets and superhetero-
dynes. As a natural corollary, coils are
almost always of the ‘‘potted” variety,
although, for a reason to be explained
later, the input windings of some of the
new sets are unscreened.

The almost universal adoption of the
variable-mu valve as an H.F. amplifier
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has had the unexpected result of leading

to a slight decline in the popularity of

band-pass filters in straight sets, and even

in the signal-frequency circuits of super-
heterodynes.

As to the methods
of band-pass coup-
ling actually em-
ployed, it was noticed
that the double-
capacity system is
employed in several

[lustrating the re-
vival of interest in
coil efficiency ; the
stranded-wire wind-
ings of the new Philips
set are larger than
usual, and are sup-
ported on a glass
former.

of the new sets, in-
cluding those shown
by Varley and Tune-
awell. Link circuit fil-
ters or other com-

: binations of induct-
ance and capacity coupling which give
sensibly constant broadness of tuning were
much in evidence, while some designers
seem still to favour the simple form of filter
in which coupling is effected by a large
capacity common to both circuits. Simple
magnetic filters, with unscreened coils,
combined with ‘“ potted ’’ intervalve coup-
lings, are quite popular. This practice is
exemplified in the Burton and Columbia
chassis. The use of a double-tuned inter-
valve coupling in conjunction with an in-
put hlter as an aid to the elimination of
interference is to be found in the new
Philips and British General sets ; the latter
is, we believe, the only three-valve set with
{four tuned circuits,

Manually operated tone controls must
not be confused with built-in tone-correc-
tion devices, of which the characteristics
arc fixed. This year there is a very defi-
nite tendency to-
wards the inclusion
of tone controls in
receivers of all
kinds. These gener-
ally take the form

TR

Magnetically coupled

unscreened filter
coils in the Burton
receiver.
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of a variable resistance in series with a
large-capacity fixed condenser, the com-
bination being fitted in shunt to the loud
speaker or an intervalve coupling. In one
or two cases, however, a large-capacity
variable condenser is used. Such a con-
trol, of course, can only reduce the upper
frequencies below their normal ‘strength,
but this may often prove of advantage
when listening to a distant station suffering
greatly from interference. The reduction
in mush and heterodyne whistles resulting
from its use may more than compensate
for the deterioration in quality, and give a
more pleasing net result.

To Suit all Tastes.

The tone control is usually continuously
adjustable, but in some sets it can be
thrown in and out by a switch or plug, a
method which is adopted in the Umello
recetver. For the elimination of high-
pitched heterodyne whistles there is a ten-
dency to fit filters, and almost all of the

the British

On its specification,

receiver should be the most selective three-

valve set shown, as it is the only one with
four tuned circuits,

General

G.E.C. sets are so equipped. In some
receivers the cut-off frequency is as low
as 4,000 cycles, and so removes a certain
proportion of the upper musical frequen-
cies ; in the majority, however, the cut-off
occurs at some 7,000 cycles, and the aim is
merely to yemove the g,000 cycles lietero-
dyne note between adjacent stations.
Tone-correction circuits have not been
widely adopted, although in many cases a
pentode output valve has been selected
largely becausc of the improved response
in the upper register which it gives in con-
junction with the average loud speaker.
Thus it may be said that awtomatic tone
correction is quite commonly employed.

. The use of deliberate tone correctors for

accentuating the upper frequencies is
almost entirely confined to receivers of the
Stenode type, but the R.G.D. model 701
1s an interesting exception.

Dual loud speakers, each of which is
designed to deal with its own band of
frequencies, and for whicli an exceptional
overall combined response 1s claimed, are
to be described under their own heading
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later on, but in passing it may be pointed
out that the innovation of fitting these
imstruments into sets is already in evi-
dence. Naturally, there is not room for

Cossor ‘“ 2-H.F."” battery sct, with moving-
coil loud speaker.

more than one loud speaker in the average
compact ‘‘table model,”” and so we find
that the use of twe instruments is generally
confined to radio-gramophones, such as
those produced by R.G.D., Tannoy,
Yagerphone, and British General.

Improved Battery-fed Receivers.

The introduction of the better baltery
set, with a gspecification that reads like
that of @ modern mains-operated receiver,
is a definite landmark. Some of the sets
include Dband-pass tuning, an H.F.
variable-mu valve, and automatic grid
bias. Thanks to the use of a high-efficiency
pentode output valve, anode current is
kept down to a figure in the neighbour-
hood of 10 milliamperes. Receivers shown
by Marconiphone, Sovereign, Six-Sixty,
and by several other makers include some
or all of these modern features. The new
Cossor battery set is one of the few with
two H.F. stages and variable-mu valves,
but in this instance the designer has
wisely considered it to be uneconomical
to include automatic bias, as the loss of
H.T. voltage would be rather too serious
in this case. Even more interesting than
the straight sets are the new battery super-
heterodynes, 1o be described later on.

We have slipped rather too easily into
the custom of referring to sets as self-
contained when they work with an ex-
ternal aerial; practically all the sets so
far discussed arc of this type, but our
excuse must be that most modern mains
sets give a performance good enough to
satisfy the average nscr with merely a
““mains aerial ”’  connection, which s
embodied in nearly all the new produc-
tions. Of course, for work at longer
ranges an external aerial is desirable. The
truly self-contained set, with built-in
frame aerfal, is not mmuch in evidence,
although it has definite advantages to
offer to a certain section of wireless nsers.
Notable exceptions are-the McMichael and
the Pye mains receivers, which are com-
pletely self-contained.
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It is indicative of the present stability
of design that details such as tuning dials
should be worthy of special discussion.
The indicating scale of the typical modern
set is roughly calibrated directly in wave-
lengths, the datum line being so arranged
that fine readings are impossible. This is
satisfactory enough, and seems (o meet
with general approval, but it is an un-
doubted fact that it places difficulties in
the way of accurately recording settings
for future reference. A notable advance
in this direction is made in the new
Philips receiver, which carries a triple
scale, comprising a rough wavelength
calibration, a lettered dial, and a fine
vernier scale, which enables settings to be
recorded—and made—with extreme ac-
curacy. Instead of ‘‘logging’’ a station
at, say, 67} degrees in the old style, its
setting might be recorded on the Philips
sel as “D.83.”

Improved Indicator Scales.

The long horizontal scale, calibrated as
a rule in both wavelength and station set-
tings, is popular; particularly good ex-
amples are fitted to the G.E.C. and Ultra
sets, although this type of indicator has

The new large-diameter Ekco station-
indicating dial is even more practical than
its predecessor.
been abandoned in the latest McMichael
receiver in favour of a semi-circular dial
with an indicating pointer which is auto-
matically transferred to the ** medium *’ or
““long '” section by the action of the wave-
range switch. A somewhat similar
arrangement is to be found in the
Marconiphone sets, which include the
novel feature of a zero adjuster. The first,
and still quite one of the best of the
station-indicating  dials is the Ekco,
which is continued in an improved
form. This device owes its effectiveness
mainly to its large diameter, which has
been achieved without the slightest sug-
gestion of unsightliness by the ingenious
expedient of mounting the scale around

the periphery of the loud speaker
diaphragm.
Technically speaking, the 1932/33

detector-L.F. set is not particularly in-
teresting, except that one finds many

Wireless World

examples which should offer unexception-
able quality combined with a large output.
These sets are, of course, intended to
satisfy the needs of those who expect to

(below) the travelling pilot lights which
project a narrow beam of light on the scale.

receive their local stations really well, but
practically nothing else. The only draw-
back is that, under the most difficult con-
ditions, there may be a background of
interference ; to combat this, one or two
receivers—notably the Pye * K’ —include
a two-circuit tuner. Like all other sets,
the new detector-L.F. combinations in-
clude a built-in loud speaker, which, in
the case of mains-operated versions of all
but the least expensive type, is of the
moving-ceil variety. Cheap self-contained
detector-L.F. battery sets are obtainable
for as little as £3 upwards, while even
great firms like Marconiphone and
Columbia do not neglect this field, and
produce models at £y 17s. 6d. A good
mains set costs about £10—more or less,
depending on its output.

The Standard British Set.

The typical H.F.-det.-L.F. three-valve
set, which we recently described as the
backbone of the industry, has in its
cheaper form a single-tuned input circuit,
although band-pass filters are included in
the more costly models. The H.F. valve
is now of the variablemu type, and 1is
followed by an S.G. or power grid detector
coupled by a parallel transformer to an
output pentode. The output of this valve
feeds a moving-coil loud
speaker, of which the field
winding serves as a smooth-
ing choke of the H.T. sup-
ply. Of course, the tuned
circuits, whether there be
two or three of them, are
gang-tuned, although in the
very cheapest sets the
tuning system might best be
described as of the semi-
ganged type, where fairly
frequent use of external
{rimming must be made. As
to cost, the two-circuit sets
range roughly between 14
and 16 guineas, while those
with band-pass tuning cost
between 16 and 19 guineas.
There are cheaper—and
dearer—sets, but the prices
given represent a fair
average.

Contrary to general ex-
pectations, there are a fair
number of new ‘‘2-II.F.”
sets; this in spite of super-
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heterodyne competition.  These sets
should really be divided into two classes.
First we have the sumple 2-H.F.-det.-
output receiver, with single-tuned circuits
throughout, which should really be
regarded as a competitor of the band-pass
set with one H.F. stage, and conse-
quently with the same number of tuned
circuits. From most points of view the
general performance of the set with the
creater number of valves will be better,
in spite of the fact that it will be impos-
sible to obtain from it the full measure of
sensitivity that would be attainable with
a more ambitious tuning system.  The
manufacturing cost of a set nowadays is
largely determined by the number of tuned
circuits, and we are assured by manu-
facturers that there is hardly any differ-
ence in cost between the two sets. The
Kolster-Brandes four-valve model, which
costs only 17 guineas, is an excellent
example. The new Cossor Model 333A,
also with three circuits and two H.F.
stages, is of clean design with individual
circuit screening and the universal metal
chassis. A triode power grid detector is
fitted, and it is coupled to the pentode
output valve through a resistance-fed
auto-transformer.

Multi-stage H.F. Amplifiers.

In the second category arve the four-
valve ‘““ de luxe’’ sets with a total of four
tuned circuits, of which two are accounted
for by the input filter. Thanks to this
elaboration, there should be no need to
make drastic sacrifices of sensitivity in
order {o attain reasonable selectivity.

The G.E.C., for the New Viking IV, has
adopted the arrangement of four tuned cir-
cuits with an mput band-pass filter.
Again, complete screening is used, but the
coil construction is unusual and excep-
tionally compact. The coils are wound
on square formers, and the long-wave
windings have slightly smaller dimensions
than those for the medium waveband.

H.M.V. battery-operated superheterodyne portable.
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The long-wave colls are then fitted inside
the medium wave windings, and at right
angles so that coupling 15 at @ minimun.

One of the most unconventional ot the

G.E.C. Viking ‘‘2-H.F.” receiver, with
four tuned «circuits and a screen - grid
detector.

new mulli-stage receivers is the Philips
Super-Inductance Five; two H.F. stages
with screen-grid valves are foliowed by a
detector. A pentodg output valve is fitted,
and it 1s preceded by an L.F. stage. Ex-
ceptional efficiency is claimed for the
coils, which are. wound with stranded
wire on a glass former.  There are four
tuned circnits arranged as (wo double-
capacity-coupled ‘band-pass filters ; one of
these precedes the first valve, while the
other couples the first and second H.F.
stages. Aperiodic coupling is used be-
tween second H.F. and detector valves.

A New * Economy ”’ Idea.

Even more unusual, however, is the
same firm’s battery receiver. This, again,
includes two H.F. stages, but only two
{uned circuits are fitted, and
the same arrangement of an
aperiodic coupling is adhered
i0. The chief feature of inter-
est lies in the output circuit,
in which a pentode is em-
ployed. Across the loud
speaker is connected a
grid rectifier, the anode
circuit of which is con-
nected 1o the automatic
bias resistance circuit of
the pentode output valve.
The pentode is normally
biased excessively, so
that its anode current is
very low. The applica-
tion of a signal, however,
causes the anode current
of the grid rectifier, or
voltage regulator, valve
to fall, and this reduces
the bias on the pentode to the correct
value for handling the particular signal
which is being applied to it.

The net result is that the bias on the

Ehilips

bodies

4 2—H F 1"
mains set, which em-
excepticnally
efficient coils and a

new type of indicator dial with vernier scale.
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pentode is automatically adjusted to be
always as negative as possible consistent
with no distortion being introduced.
During reception, therefore, the anode
current rises above its normal vaiue, and
a milliammeter connected in the anode
circuits flickers continually. It is claimed,
however, that so exactly has the system
been worked-out that no distortion is in-
troduced.

Latest Superheterodyne Tendencies.

At last year's exhibition, the super-
heterodyne appeared for the first time for
many years, and although it was well re-
presented, the numbers were negligible
compared to those in evidence this year.
Almost every stand shows a superhetero-
dyne of some kind, and
on many there are several
different models.  The
variable-mu valve is al-
most universal in the
H.F. and 1.F. stages.
and in a few cases it is
to be found acling as a
first cetector, a function
which it will perform
quite as well as an ordi-
nary screen-grid type.

Largely as a resuit of
the reduction in cross-
modulation, which is
found with variable-mu
valves, therc is a great
increase i the number of superhetero-
dynes htted with signal-frequency H.F.
stages. There are a variety of reasons for
the use of an H.F. amplifier, of which
the least important is amplification for its
ofvn sake. By obtaining a moderate degree
of amplification at the signal frequency,
the ratio of signal to background noise is
greatly increased, volume control is sim-
plitied and becomes very effective, any
tendency towards instability is reduced,
and there is less risk of radiation from the
aerial.

Again, because of the popularity of

L -

the variable-mu valve, there 1s a surpris-
ing uniformity in the types of volume con-
trol fitted to superheterodynes; there are
only two main divisions, which depend on
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whether or not the receiver is fitted with
a preliminary H.F. stage. When such a
stage is employed, the gencral practice is
to control volume by the bias variation of
both H.F. and L.F. valves, since this gives
a sinultaneous control of the amplifica-
tion both preceding and following the first
detector.  Where the frequency changer
comes first in the set, however, a potentio-
meler is usvally connected in such a
manner that one portion of it controls the
bias voltage on the I.IF. stages, while the
other acts as a variable resistance shunt
across the aerial and earth terminals to
reduce the signal input. The latter method
of control is used in the R.G.D. Model go1
receiver, whereas the same firm’s Model

Muiphy _superheterodyne chassis, of which diode detection and
automatic volume control are but two of the many unusual

features.

701, which includes an H.IF. stage, has
only bias voltage control.

Most of the larger receivers are fitted
with two stages of 1.¥. amplification, with
six tuned circuits arranged as three band-
pass filters, to give very high adjacent-
channel selectivity without any serious loss
of the upper audible frequencies. Many
of these sets also include a single H.F.
stage. \Where a somewhat smaller set is
required it appears to be the general prac-
tice to drop one of the 1.F. valves and two
tuned circuits, but a few cases are to be
found where the double I.F. amplifier is
retained, and it is the H.F. stage which is
omitted.

Unconventional Superheterodynes.

Among the smaller class of five- and
six-valve receivers, only one I.F. stage is
used, with four tuned circuits arranged as
two baud-pass filters, and there is usually
no H.FF. stage. The Ekco and R.1. sets
are good examples of this class, and in
lieu of an aerial input volume control, the
former i1s fitted with a ‘‘iocal-distance ”
switch,

Superheterodyne design offers so many
possibilities for originality that generalities
are apt to be misleading. It is instruc-
tive, therefore, {0 examine onc or two
receivers in detail.  Perhaps the most
notleworthy departures from normal prac-
tice are 1o be found in the Murphy super-
heterodyne, for unusual features are to
be found in nearly every stage.

A variable-mu H.F. stage is fitted, and
there are three pre-selector circuits.  Only
a single-tuned circuit precedes the H.F.
valve, however, and the other two are em-
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ployed as a capacity filter for the coupling
between the H.F. and first detector stages,
in order to keep background noise at a
minimum.  The oscillator is the only
triode valve in the set, and it has fitted
to the reaction coil a resistance-condenser
network whose purpose it is to maintain
constant output over the tuning range.

Automatic Volume Control.

Two variable-mu LF. stages are fitted
with a total of six tuned circuits, and here
the design is fairly conventional, but
when we come to the detector we find the
most unusual feature of all, for a duo-
diode is emploved. This is exactly analo-
gous to the ordinary full-wave rectiher
used in the H.T. supplv circuits, and the
valve contains two halt-wave diode recti-
fiers in a single glass envelope.  The H.F.
mput is applied in push-pull, so that cur-
rents of the signal frequency are balanced
out in the output, and little hitering 1s
needed.

A ligh-resistance load is employed, and
with this the characteristics are claimed to
be linear for input voltages between 1
volt and 27 volts.  The D.C. voltage
drop along this load resistance is fed back
as grid bias to the H.F_, first detector, and
tirst I.F. stage, and a portion of it to the
second LF. stage. Since the voltage thus
fed back depends upon the detector input,
which in twrn depends on the amplifica-
tion from the early stages, automatic
* volume control is obtained in an extremely
simple fashion.

The L.F. outpul of the detector is taken
through a potentiometer. which acts as

Wireless World

the manual volume control, to the furst
L..F. stage, where a variable-mu valve is
again used. This valve feeds the output
pentode through a resistance-capacity
coupling.

The latest Eddystone All-wave Four : a

spacial  ** Empire broadecast raceiver,

The H.M.V. superheterodyne has one
more valve, because of a push-pull output
stage, but in other respects it is totally dif-
ferent, There are three pre-selector cii-
cuits with the band-pass filter preceding
the variable-mmt H.I*, valve, a screen-grid
anode bend hrst detector 1s used, and there
are two variableemu I.F. stages with a
total of six tuned circuits. The second
detector 1s a low-resistance valve biased
to act as an anode beund rectifier, and it is
resistance-capacity coupled “to the first
L.I". stage, which in turn feeds the output
stage through a transformer coupling.

Only two tuned circuits, and no H.F.
amplifier, are used in the pre-selector ot
the R.G.D. Model gor,
and the first detector Is
thus the first valve in the

-

set. It is followed by
twvo  variable-mu  LF.
stages with which three
band-pass filters are asso-
ciated, a power grid
second detector, R.C.-
coupled to the first L.F.
valve, and then a push-
pull output stage. Dual
loud speakers are fitted,
and their field current -is
taken {rom- the- H.T.
supply.

Unlike the previpus re-
ceiver, the R.G.D. Model
701 includes a. -shaped-
plate type of variable
condenser for the main-
tenance of correct gang-
mg, and a preliminary

with only a single I'F.
stage. Variable - mu
valves arc naturally em-
ploved for both stages,
and four tuned cricuits

working as two band-
pass filters operate on 110
ke. to provide adjacent-

Dual Toud speakers of different size in e

the R.G.D. Model gor radio-gramophone. Chan]netl) Selleal\ nya (‘lAm

Each  speaker compensates for the anode-bend  secon €-
natural deficiencies of the other. tector is used, and this
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feeds the output stage through a coupling
system specially designed to compensate
for deficiencies in the loud speaker amd
cabinet.

As the cabinet is only of moderate size,
its baffle area is restricted, and some loss
of bass would normally result. The output
valve grid leak, however, is replaced by a
choke which resonates with the coupling
condenser at about 70 cvcles to give an
increased responsc to [requencies of this
order. At the very high frequencies the
speaker efficiency begins to fall off, and
this is corrected for by the inclusion of
an air-core choke in the delector anode
circuit to make the amplification greater at
high than in the middle range of audible
frequencies. ~ Thus, although this - set
includes tone correction, it is not for the
purpose of compensating for sideband cut-
ting. ‘but to make up for deficiencies in
other portions of the low-frequency ap-
paratus, and it is employed equally on
both radio and gramophone.

The New Battery Superheterodyne.

In the field of battery sets, the super-
heterodyne has long been handicapped by
the high current demands of a large num-
ber of valves. But decided advances have

H.F. -amplier is used

Triple coil assembly of the Pegasus 4-valve
set.

been made in this direction, and the six-
valve Marconiphone and H.M.V. port-
ables have a total anode current consump-
tion of onlv 10 ma. These receivers are
both of similar type, and a screen-grid
H.F. stage is used with two tuned circuits,
one of which is the frame aerial, for the
pre-selector. - A single I.I*. stage is fitted,
and the triode second detector feeds a low-
consumption pentode output valve.
Band-pass I.F. circuits are almost uni-
versally employed to obtain high-quality
reproduction, and few examples of other
methods are to be found, except in tone-
corrected sets.  The Alba Stenode is inter-
esting on account of departures from
normal superheterodyne practice; a very
low I.F. is used, and the couplings are not
of the band-pass type, since tone correc-
tion is relied upon to prevent a loss of the
upper frequencies. A true manual tone
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control giving alternative attenuation or
accentuation of high notes is fitted. Thie
Whitely Stenode is very similar, and in-
cludes three pre-selector circuits with a
DO/ 24 output valve.

A feature of the Show was the large
number of all-wave sets which in addi-
tion to covering the normal broadcast
band permit reception of short waves as
well.  This extension of wave-range was
a feature of last year’s Kolster-Brandes
superheterodyne, and is, of course, con-
tinued in the new model. It is also to be
found 1in simpler three- and four-valve
sets made by the same firmy; in these sets
the change-over to the short-wave band 1s
made by plugging in a special coil unit, of
which the windings are joined in parallel
with those built into the set.

For Empire Broadcasting.

A similar method of changing-over is in-
cluded in the new t{wo-valve receivers,
both for mains feed and batteries, which
have just been introduced by Standard
Telephones.

The Eddystone All-Wave Four differs
from these sets in so far as it is primarily

Rotary
tapped air-dielectric tuning condensers of

selector switches and (on left) the

the M.P.A. ‘‘ automatic '’ receiver.

designed for short-wave reception, but can
be adapted by means of plug-in coils for
working on the normal broadcast bands.
This set has been redesigned since last
year, and now includes a resistance-fed
anode supply system and automatic grid
bias. While on the subject of ‘‘special *’
sets, it should be put on record that the
Eddystone firm produce receivers, either
completely made or in kits of parts, for all
wavelengths from a few metres upwards.
It was clear that both the sets with
““switch tuning’” which were shown at
Olympia excited the interest which they
deserved. Two entirely different methods
of control are exemplified ; these may be
described simply, if rather inaccurately, as
electrical and mechanical system. In the
M.P.A. Ethatrope, which is electrically
contralled, selection is carried out entirely

Wireless Weorladl

by a multiple rotary :witch, which is
arranged to transfer across each of the
three tuned circuits the a;»propriate amount:
of capacity for the wavelength to be
received.,

The Haynes Radio Quality Receiver is avail-

able in assembled form. This * utility ”’

cabinet consists of metal panels on a chro-
mium-plated frame.

The Zetavox automatic receiver, which
incidentally can be tuned in the normal
way, embodies a mechanical form of selec-
tion, in which depression of the appro-
priate key rotates the ganged tuning con-
denser through a rack-and-pinion device
to the position of resonance for the station
required.

This yeat’s kit sets cover a wider field
than ever, all tastes and all requirements
being catered for. ~The latest version of
the popular G.E.C. Music Magnet em-
bodies an H.F.-det.-L.F. three-valve
combination, with single-tuned circuits,
and includes a screen grid detector valve.
The set i1s for battery operation, is self-
contained, with the loud speaker, in a
mouided bakelite cabinet, and the valve
panel unit is supplied ready wired and
tested.  Among
other unusual
features is a com-
bined reaction and
volume control,
effected by means
of a potentiometer.

The well-known
Cossor  Melody
Maker kits, with a
similar  basic  cir-
cuit, have been
redesigned ;
variable-mu valves
are now fitted, and
the sets are also
available in mains-
operated form, and,
if required, with a
cabinet containing
the loud spcaker. Peto Scoit, who also
shows an up-to-date 1-v-1 mains Kkit,
with  buillt-in  loud speaker, 1is also
specialising in a range of short-wave
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scts, as is the Eddystone Company, whose
exhibits have already been mentioned.
The ““Radio for the Million”’ organisa-
tion has produced a neat little H.F.-detec-
tor-L.F. kit, with ganged tuning and mag-
netic reaction, as well as a mains kit.

The new FKerranti sets for home con-
structors range from a very simple 1-v-1
combination, with an aperiodic H.F. stage,
to an ambitious kit of the 1-v-2 band-
pass type. This set, known as the
**A.C.12,” has band-pass input, and a
low-gain intermediate L.F. stage. An
output of 12 watts or more is obtainable
from push-pull PX.25 output valves. It
is stated that this set has a straight line
L.F. characteristic between 50 and 6,000
cycles, and that the drop at 8,000 cycles
only amounts to 20 per cent.

Both Ready Radio and W.B. showed
kits comprising units, rather than com-
ponents, which could be connected to-
gether by the constructor with a very
minimum of effort.

Apart from those already mentioned,
there are a great number of H.F.-det.-L.F.
kits, including one produced by Lissen.
But not a few makers seem to prefer the
alternative and rather more straight-
forward arrangement of a detector fol-
lowed by two L.F. stages, of which a good
exanmple is the Lotus. Telsen showed a
number of different circuit combinations,
and, apart from complete kits, have intro-
duced several innovations which should
help to obviate the minor difficulties of the
home constructor.

It will be obvious that the straight set
still reigns supreme among kit sets, but
there 1s a definite {endency towards the
superhetrodyne even here. Haynes Radio
Single Dial A.C. Superheterodyne kit
represents an ambitious type in which the
problem of second-channel interference
seems to have been successfully tackled ; a
band-pass pre-selector precedes the two-
valve frequency-changer, and a single
variable-mu I.F. stage is used with four
tuned circuits ; a screen grid anode-bend
second detector feeds the pentode output
valve through R.C. coupling.

This section of our review cannot be

The Ferranti A.C.1z kit, with a 12-watt output.

closed without reference to the workman-
like and obviously carefully designed
power amplifier and public-address equip-
ment of Tannoy, Parmeko, and Trix.


www.americanradiohistory.com

SEPTEMBER :2nd, 1932.

Wireless World

237

=50 Lampanents for 1he Set Lonstructor o0

AKING into consideration the
improvements as well as the
many new components that have
appeared this year the home con-
structor is placed in a most advantageous
position, for in the main the new models
have been designed especially to simplify
the work of the set builder. A new develop-
ment is the composite unit, which, in one

P

A triple-ganged condenser mounted with
dual-wave coils and switching (Colvern).

form, consists of a complete tuning unit
comprising a gang condenser and a set of
dual-wave coils assembled on a neat metal
chassis.  Waveband switches are in-
cluded, while in certain cases a mounting
1s provided for a volume control. These
units bear no relation whatsoever 1o a kit

set, for they are applicable to practically’

every type of receiver in which screened
coils and a gang condenser are .used.

A particularly good . example is the
Colvern ganged triple assembly, ~which
comprises a three-member condenser and
three Colvern dual-range coils mounted
on a metal chassis with provision for
accommodating two valve .holders.
The three tuned circuits are carefully
matched and the only adjustments neces-
sary are those for halancing the incidental
capacities introduced by the valves and
the additional wiring. A radio-gramo-
phone switch is ganged with the wave-
band. switching for convenience. Since
any combination of three coils can be
fitted a unit of this type can be embodied
in straight as well as in superheterodyne
receivers. A similar unit is supplied by
the Formo Co.. any combination of coils

The ‘‘Radiopak,” a
complete tuning unit
with matched coils
and three-gang condenser,

and condensers is available, but in this

model the wiring is left to the constructor.

Another example is the Radiopak,
designed by the British Radiophone, 1td.,
but here we find rather less latitude in the
type of circuit that can be employed. Tt
is intended to form the nucleus of any
receiver employing one H.F. stage, and it
consists of a three-gang condenser, three
screened coils, linked waveband switching
and a mounting for a volume control with
which can be combined the on-off switch.
A wavelength-calibrated scale is fitted
and all three controls are arranged svm-
metrically.  An unusual feature of the
design is that the band-pass filter is em-
bodied in the H.F. intervalve coupling,
while the aerial is loosely coupled to the
single-tuned input circuit. The aperiodic
aerial coils have been adjusted to avoid
break-through of the local station on the
long waveband.

Coils and Waveband Switching.

Although the general-design of screened
coils takes mmuch the same form as for-
merly, with the small-diameter type pre-
dominating, detailed improvements have
been effected and
there is now a
much wider
choice, for the
majority of the
leading com-
ponent manutac-
turers include

coils and band-pass I.F. transformers is
probably the most comprehensive of any
series now on the market. The band-pass

A good example of LF. transformer for
superheterodyne c¢ircuits ; the Wearite
model.

LF. transformers are all designed to peak
at 110 kc., as is the Wearite model, which

has exterrial controls.

The new Tunewell coils differ slightly
from the majority in that they are en-
tlosed in polished copper boxes somewhat
taller than usual. A ribbed ebonite
former is employed, and a wide separa-
tion is allowed between the sections.
Waveband switches .are- indluded, and
these coils should prove very efficient.

The Varley
‘‘ Rectatone,’’ U 40F— -—
a L.F. trans- z I
former de- f:’ 30— - —~
signed to give S|
a variable & l
amplification Z 29 [ T T
characteristic. | z ! I
| 10 | a\ J
Q [=] [=] Q C O oQC [=] o =
o j=1 [=] C C COoOQCO [=] o [=]
- = ® ¢ S ERDHES S S O
- o~ LI 4
FREQUENCY IN CYCLES PER SECOND

coils of this type in their lists. Telsen

waveband switches, while further examples
{ are made by Igranic, Lissen, Bulgin,

%, British General, and Wright and

Weaire (Wearite). The Varley
o series has been improved and ex-
e tended, and now includes special
oscillator coils, also a band-pass
ILF. transformer, for mnse in

superheterodynes. Colvern coils exhibit
even a finer finish than hitherto, and with
the latest addition of the superheterodyne
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has introduced a new series embodying’

So far as ganged condensers are con-
cerned, the latest development is the
superheterodyne type. This style was
first introduced by the British Radio-
phone, Ltd., and consists of two or more
sections, of which one is fitted with a set
of specially shaped stator vanes to give
correct tracking of the oscillator and the
pre-selector circuits.  Accurate matching
of the sections is possibly one of the most
important of the many improvements
made this season. In the J.B. Super-Het
Gang series, it is claimed that the dis-
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crepancy in the capacities does not exceed
1 micromicrofarad + § per cenl. at any
part ot the scale.

The Polar ““Star”’ serics, in whicl is in-
cluded a three-gang supcrheterodyne type,
is of very robust construction, for the con-

Details of a Polar ganged condenser with
easily adjustable trimmers.

densers are mounted in cadminm-plated
stecl frames hitted with special bearings to
preclude end playv in the spindle.  The
matching 1s carefully executed, and the
tolerance is not allowed to exceed § per
cent. +1 micromicrofarad throughout the
range of the condenser. A particularly
useful fteature of the design is that the
small trimmers are mounted so that they
can be adjusted from the top.

sSuperheterodvne models are to  Dbe
found also in the Utility series.  For use
in - “Ustreight”  circuits, the choice 1s
now very much wider, since many new
tvpes have been developed by the Formo
Co., Ormond, Lotus, and Igranic.

Tone Control Units.

Owing to the congested nature of the
ether, especiallv on the medinm broad-
cast waveband, in certain quarters atten-
tion is being directed 1o the use of highly
sclective H.F. circuits, but followed by
a corrected L.F. amplifier to preserve the
quality.  This has given rise to the de-
velopment of special coupling devices, in
which the degree of amplilication can be
varied throughout the audible range

The first specially designed transformer
to appear embodying these features was

Telsen intervalve coupling unit, designed to

have a drooping characteristic making it

suitable for use in conjunction with pentode
valves.

the Multitene model, and a most insiruc-
tive demonstration was given at Olympia
showing by means of a small cinemato-
graph film the change in the form of its
characteristic with various adjustments of
thie tone control resistance.

Wireless Worlal

This has now been followed by the
Varley Rectatone, which 1s a 1: 7 ratio
L.F. transformer in which is embodied
one of the essential components to provide
a variation in its amplification charac-
teristic. 1t is designed to give compensa-
tion for the high-note attenuation con-
comitant with the usze of sharply tunel
H F. circuits, the degree of control bein;
effected by an external resistance.

Tone correction, but in this case of a
somewhat diflerent nature, is provided by
the Telsen 10-1 intervalve coupling
unit. It has a droopmng characteristic,
that is to say, the higher frequencies arve
amplified to a lesser dcgree than those
below about 1,000 cvcles, the compensa-
tion being arranged to correct for the
accentuation of the upper register atten-
dant upon the use of pentode outpi
valves. The coupler consists of a resist-
ance-fed L.F. transformer, the primary
inductance of which is somewhat lowe:
than usual for components of this type.

Whistle Eliminators.

The elimination of heterodyne whistles
may.be regarded as an allied subject, for
the annoyance is removed by suppressing
certain frequencies above a predeter-

mined point in the audible spectrum.  So
mclude in

we may this category the

Whistle filter and (right) Super Het H.F.

choke by Bulgin.

Bulgin  heterodyne-whistle  filter,  of
which there are two types. Model A
gives a cut-off at 3,250 cvcles, and Model
BB suppresses all frequencies above 4,759
cycles. While realising that these models
cut somewhat deeply into the audible
scale, the designers teel that they serve n
useful purpose since a 5,000-cycle hetero-
dyne is not uncommon, but should the
demand arise for an extension of the
range there is the likelihood that further
models will be developed.

It will have been noticed that an entirely
new style of coupling unit has appeare:l
this vear. The component is the logica
development of the resistance-fed 1.F.
transformer, and consists of all the essen-
tial component parts embodied in a smatl
compact unit.  The Bulgin transformer
and the Benjamin Transfeeda, both very
aptly named, were ushered in prior to
the opening of Olympia, but close on their
trail followed three other models, the
Formo Multicoupler, the Bowyer-Lowe
and A.E.D. model, and the R.I. Para-
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feed coupling unit.  On the Formo model
there arc eight ternunals which offer a
wide choice of connections. It can be

arranged as a resistance-fed L.I°. trans-
former with three difterent ratios,

and

The Formo Multicoupler
variety of coupling

designed for a
arrangements.

since there are two resistances provided
various values of anode resistance can be
obtained, or one may be used as a de-
coupling resistance.  There ave many
other possible connections, and this unit
should prove very useful in the hands of
the experimenter. The R.I. Parafecd
coupling unit offers also a multiplicity ot
connections, for the transformer can be
isolated entirelv, clectuically, from the
other component parts, and here again
provision is made for obtaining various
transforiner ratios.

Electrolytic Condensers.

The high-voltage electrolytic condenser
which has been in general use for some
vears in America would seem to have
definitely established itselt now in this
country, for it is undoubtedly one of the
most convenient forms for obtaining a
large capacity capable of withstanding
high D.C. voltages in a small compass. it
15 available in two styles, an aqueous or
wet type, and a dry type. Although the
first mentioned contains a free liquid the

Stratton Microdenser and ultra-short-wave
choke.

container is so designed that no leakage
can occur, while its main advantage is that
in the event of a breakdown, due to ex-
ceeding the rated peak vollage, the con
denser is seli-sealing. It should be noted
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that this particular tvpe of condenser is
not suitable for use in A.C. circuits, and,
furthermore, it must be connected in the
correct manner.  The metal container is,
as a rule, the negative electrode.

The dry electrolytic condensers do not
contain a free liquid, thus it is possible to
mount them in any position.  The Dubi-
lier series includes dryv models which
are rated to work at 450 D.C., and in thi
T.C.C. range there are models of both
types, the wet stvle being rated at 440
volts and 460 volts working, while the dry
models have a working potential of 500
voits D.C.

In the Hellesen range there are models
of both patterns. The dry series are of
interest, for these are made as dual types
and as single condensers. The dual series
are arranged as 8+4 mids. and 2+2
mids., to cite two examples.  The con-
tainer is not the negative pole in this case,
but a separate lead is provided. There
are, of course, two positive connections.
The British N.S.F. Co., Ltd., havea range
cf dry electrolytic coudensers also.

There can be no doubt that owr com-
ponent manufacturers are well abreast of
the times, for even at this carly date there
is considerable intcrest shown in special
components for use on ultra-short wave-
lengths in anticipation of the inauguration
of the much-discussed 7-metre trans-

Cyldon series-gap midget condenser.

missions.  This calls for a style of com-
penent that gladdens the heart of the real
short-wave enthusiast, to whom a coil
with more than six turns is regarded as «
lorig-wave inductance. The special mid-
get condenser, as exemplified by the
IEddystone range of microdensers, the
smallest of which has a maximum capacity
of 15 micromicrofarads only, are excep-
tionally fine examples.

Fhe Cyldon sevies-gap model has been
designed especially for this particular pui-
pose also. In this case there ave two sets
of fixed vanes, while the rotor is used as 2
bridge only to vary the capacity, thus
avoiding the difficulty of making a good
non-inductive and noiseless contact with
a rotating spindle.

Low -frequency Transformers.

There is a marked improvement in the
quality of the inexpensive type of L.I°
transiormer suitable for direct feed. The
primary inductance is now maintained at
a satisfactory level, cven when passing as
much as 6 mA. of D.C., so that an ade-
quate amplification is assured at the lower
frequencies. A notable example is the
Ferranti A.F.10 model, which, with 6 mA.
of D.C. flowing in che primary winding,
shows an inductance of more than 15

Wireless Worlal

henrys. The step-up ratio is 1 :3. For
this season, practically all the leading
component. makers, such as Telsen,
Igranic, R.I., Lissen, and Tuneweil, to
mention but a few only, have models of
this type.

Resistances, both fixed and variable and
capable of dissipating a high wattage,

Dubilier  “Spirolim *’
heavy-duty resistance.

!
|
o

have come into vogue during the past
year, the more general use of higher anode
potentials and larger power valves being

the main factors respousible for the
demand for this class of component.
Variable resistances and potentiometers
of from 5 to 10 watts rating followed i
the train of variable-mu valves, in connec-
tion with which noiseless contacts have
been developed, since these often serve
as pre-detector volume controls.  The
Wearite, Varley and Watmel models are
cases in ‘point. In addition, provision is
now made for ganging two or more re-
sistances with a mains switch.

Mains Apparatus.

Mains equipment must surely be one of
the most 1mportant scctions of the radis
industry, for in addition to power ampli-
fiers, which are really in a class apart,
there is now a very wide choice of trans-
formers of everv conceivable type.  Recti-

fiers, such as the Westinghouse modcls,
have been extended to meet the present-
day needs for higher D.C. voltages and
heavier currents, and smoothing chokes
have had to keep pace with the times, for
100-mA. models are now quite common,

Clarke's ‘“Atlas’ A.C. 300 eliminator chassis,
showing voltage control resistance.

3
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whereas a year or so ago they were in the
minority.

Developments i this direction have
been shared in equal measure by so many
firms that it would be invidious to single
out even a few names for particular men-
tion here.

Refinements in Battery Eliminators.

The only marked change in the design
of battery eliminators js in connectiosn
with voltage regulation under varying
load conditions. Hitherto the D.C. out-
put voltage from tappings not provided
with a variable control was governed by
the current load, with the result that :f
the receiver required a few milliamps.
only the voltage was often excessively
high. In the Clarke’s ‘‘ Atlas’’ model
A.C. 300, there is included a tapped limit-
ing resistance which enables the voltage to
be maintained at a_constant valne even on
half the maximum load.

A similar feature is embodied in the new
Regentone models, where it takes the form
of a tapped ‘‘line resistance,”” by means

Edisen Swan thermal delay switch mounted
in vacuo:

of which the output voltage can be kept
at a steady value even though the current
load varies within quite wide limits,

The Edison Swan Electric Co., Ltd.,
have developed an cntirely new type of
thermal delay switch consisting of a . bi-
metal strip heated by a separate filament
and mounted i# vacuo. It is not affected
by atmospheric conditions and possesses
the further advantage that arcing at the
contacts is avoided.

The smaller models will handle up to
200 mA. and require 4 volts for the heater
supply. With o.5 amp. flowing in the
heater circuit the delay period is approxi-
mately thirty seconds. There is a larger
size available capable of dealing with a
current of 5 amps. - In appearance these
thermal delay switches resemble a tubular
valve, for they are fitted with a 4-pin base
which fits the standard-type valve holder.

In conclusion, mention must be made
of the Burton super-type rotary switch in
view of its novel design. This is a most
versatile component, for it combines in one
unit five separate switches, onc of which
is intended for interrupting the mains
supply. It is a four-position switch, and
can be used to short-circuit three separate
coils simultancously :n one position, while
the remaining three setlings provide
switching for radio to gramophone and
on-off respectively.
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HIS year's show has established
the medium-sized permanent
magnet moving-coil loud speaker

as the predominant tvpe—at all
events from the point of view of popu-
larity. Last yecar the price of a loud-
speaker unit of this tvpe was in the region
of £3 10s., whereas at Olympia this year
units of at least equal performance were
offered at prices ranging from 32s. 6d.
to £2 10s. The Amplion MCz22, Baker

SPOT WELDED

Pole-piece assembly in the Darwin two-claw
magnet.

Selhurst ‘‘ Permag,”’ Blue Spot ggP)I,
Celestion PPMg, Clarke ‘‘ Atlas,”” Epoch
2oc, Igranic D.g, Lamplugh P.M., lLoewe
PML2oo, Ormond R/475, R. & A.
‘“Challenger,” Rola P.M., Sonochorde
P.M., Standard S.S.P., and W.B. PMy
are typical examples of this class which
have made their first appearance at
Olympia.

Two-claw Magnets.

Better control over assembly—a rather
delicate process with small air-gaps—is a
contributory factor to this wholesale price
reduction, but much of the credit is due to
the magnet manufacturers, who have de-
veloped a new two-claw type which can be
very cheaply forged from the bar and is
quite as efticient as the previous cast types,
assuming, of course, that an equivalent
cross-section and length of magnetic cir-

Ferranti type D3T mains energised loud
speakery

cuit are provided. The centre pole-piece
in the Darwin two-claw magnet is specifi-
cally designed to prevent short-circuiting
of the comparatively expensive magnetic
material, and at the point of contact with
the magnet is made long and narrow with
this object in view.

Miniature Moving-coil Units.

The reduction in the cost of magnets has
encouraged quite a number of manufac-
turers to produce miniature moving-coil
units, selling for about 27s. 6d., of which
the Celestion ‘‘Soundex,”” Epoch MM,
Lamplugh Junior, R. & A. ‘' Bantam,”
and W.B. “Mansfield "’ may be cited as
typical examples. To preserve overall
sensitivity some sacrifice of bass response
has had to be made, but the range of fre-
quencies covered is equal to that of all but
the most expensive moving-iron instru-
ments, and the output in the middle and
upper registers is quite up to the standard
of the average permanent magnet moving
coil. The general practice is to raise the
principal diaphragm resonance to about
150 cycles by decreasing its weight and

]

ENAMELLED
INDENTATIONS ALUMINIUM WIRE

FOR STIFFNESS

Aluminium wire is used in the speech coils
of some Celestion loud speakers.

diameter, and by increasing the stiffness of
the surround or the coil-centring spider.
Since most of the energy of speech and
music is carried by frequencies between
100 and 5,000 cycles the apparent sensi-
tivity i1s remarkably good and, owing to
the restriction of amplitude below 100
cycles, these units will absorb powers of 2
to 4 watts without distress. There can be
little doubt that the purchaser of a
‘“midget”’ unit will be getting excellent
acoustic value for his money.

Mains-energised Types.

‘A noticeably greater number of perma-
nent magnet moving-coil loud speakersare
now fitted in self-contained table-type bat-
tery receivers, and in the near future it is
possible that the balanced armature
moving-iron type will be used only in port-
able sets where weight is an important fac-
tor. In mains receivers, of course, the
loud speaker, if included, is now invari-
ably of the electro-magnet moving-coil
type, and the past year has seen a con-
siderable increase in the demand. In
addition to Rola and Magnavox the fol-
lowing firms are now providing units

wWWwWwW.americanradiohistorv.com

specially designed for incorporation in
mains receivers or have revised their ex-
isting  models:  Whiteley Electrical
(““W. B.” EM), Standard Telephones
(S.S. 100), Lamplugh (Lektro-Mag), Fer-
ranti (D3), and Celestion (D.8). The
majority now fit a ‘ humbucking”’ coil in
the field, connected in series with and in
opposition to the speech coil to suppress
residual hum. It is common practice
to use the field coil as part of the
smoothing equipment of the set, and in the
case of the Celestion D.8, to mention only
one example, full particulars of the induct-

Swift Levick chrome-
steel two-claw mag-
net as used in the
Lamplugh moving-
coil loud speaker.

ance of the field under working conditions
are supplied. The new Ferranti D3 ener-
gised model is notable in that it is fitted
with the same type of diaphragm as the
well-known M1 permanent magnet model.

Mechanical Strength,

It is gratifying to note that the problems
of rigidity and the accurate centring of the
moving coil in the magnet air-gap have
been successfully tackled during the year.
In earlier types the relative positions of
the diaphragm and magnet were adjusted
by hand. The coil frequently shifted out
of centre in transit to the set manufac-
turer, and only the most robust types sur-
vived the continuous handling on the
assembly and test benches. Nowadays
the diaphragms of all the leading makes
are jig-assembled in their pressed-steel

Section of R. & A. ‘‘ Victor *’ loud speaker
showing protected diaphragm.
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housings and are locked on the magnet by
raised spigots or concentric shoulders (as
in the Celestion D.C. speakers). A pro-

Corrugated centring sub-diaphragm in the
Sonochorde loud speaker.

mising method of securing absolute lateral
rigidity of the coil without impairing its
movement parallel to the axis of the centre
pole-piece has been adopted in the Sono-
chorde loud speakers. Instead of the con-
ventional 3- or 4-legged centring spider a
continuous sub-diaphragm of compara-
tively large diameter is fitted behind the
conc apex. Concentric corrugations en-
sure flexibility in the direction of move-
ment of the coil without permitting the
slightest lateral movement. A similar prin-

Hartley -Tur-
ner ‘“‘Duplex”’
and ‘‘Stan-
dard ”’
ing-coil loud

mov-

speakers.

ciple is involved in the diaphragm assem-
bly of the new Film Industries type P.A.C.
units. In this case, however, the sub-
diaphragm is of thin duralumin with a
domed centre to which the apex of the
paper conc is subsequently fixed by a
special glue. Another excellent example
of rugged construction is to be found in the
R. & A. ““Victor.”” As in the Magnavox
units, the front of the diaphragm 1s pro-

Wireless World

tected by an artistic metal grille. This,
together with a chromium-plated dia-
phragm housing, forms a rigid unit which
is accurately aligned and riveted.  An
outer enamelled casing encloses the magnet
and diaphragm assembly, and the holes
behind the diaphragm are staggered. This
not only prevenis damage to the back of
the diaphragm but also gives an increased
baffle effect which materially reduces box
resonance when the mnit is housed in a
cabinet.

Compeunsated Dual Units,

Dual-unit loud speakers were a promi-
nent feature this year and have already
been taken up by many of the set manu-
facturers. The principle is not new, and
there are several alternative lines of ap-
proach. In the majority of cases the idea
has been {o improve the performance of
existing mass-produced umts by overlap-
ping the characteristics of suitably matched
pairs. When two such units are fitted
with slightly different diaphragms to sepa-
raie the fundamental resonances, and their
speech coils are connected in parallel
across the secondary of a common output
transformer, there is a mutual shunting
effect which considerably reduces the dia-
phragm cxcwrsion in  the vicinity of
resonance. There is also a very definite
increase in the irue bass between 50 and
100 cycles, while in the upper register,

s
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Section of Hartley-Turner *' Standard ”’
loud speaker movement.

although the frequency range is not ex-
tended, the response is less *‘ peaky.”’

In the Hartley-Turner Duplex loud
speaker arrangement, on the other hand,
the two units are used {o cover a wider
frequency spectrum at both ends in addition
to providing a greater power-handling
capacity. There is a large-diameter cone
which handles the bass and middle regis-
ter, while a very small-diameter cone is
provided for the upper register.  Filter
circuits are incorporaled to prevent over-
lapping and to ensure that the impedance
behaves like that of an ordinary moving
coil. The frequency range covered is from
40 1o 10,000 cycles and the power-handling
capacity is 25 watts.

Both units incorporate the constructional
principles which have been adopted in the
Hartley-Turner Standard loud speaker,
which has a remarkably good performance
for a single-diaphragm loud speaker. The
fundamental diaphragm resonance is
below the useful frequency range and the
flexible surround and centring spider give
freedom of movement for amplitudes of
the order of }in. To prevent {requency
doubling and modulation of superimposed

www americanradiohistorv.com
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high frequency when the diaphragm is
developing large amplitudes the pole-
pieces have becn shaped to give a sym-
metrical distribution of leakage flux. The
use of a hard bakelite diaphragm gives

Duralumin centring diaphragm in the Film
Industries type P.A.C. unit.

good high-frequency response up to 9,000
cycles, and special attention has been
given to the method of fixing the speech
coil to the diaphragm to eliminate the
resonance at about 3,000 cycles, which is
a common fault i moving-coil loud
speakers.

Baffle Design.

The Howe box baffle is another develop-
ment which will interest those in search of
the highest possible qualily of reproduc-
tion. The open-backed box baftle has ad-
vantages over the plane baffle board of
equivalent area both from the point of
view of appearance and ngidily, but has
not hitherto met with very wide accept-
ance for real quality work on account of
resonance of the enclosed air which gener-
ally manifests itself at about 150.  This
drawback is completely oveircome in the
Howe baffle by padding the interior with
slag wool in quasi-exponential form, as
shown in the accompanying photograph.

In conclusion, mention should be made
of the Primustatic loud speakers working
on the electrostatic principle and the

‘“ Aylesbury-Trouton *’ moving-iron move-
ments. The former is now available for
push-pull working, and the ‘* Aylesbury-
Trouton ’’ unit, which is a revised version
of the earlier Amplion “‘Lion”" loud
speakers, exemplifies the moving-iron prin-
ciple at its best. The ' LEckersley-
Trouton’’ unit handles input powers up
to 5 watts and has a full bass response
down to 30 cycles

Jjowe box baffle

with slag wool lining,
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= HE majority of the new pick-ups
are of the customary half-rocker
type. The Bowyer- Lowe and
AE.D. Mark III pick-up is
notable in that the frequency characteristic
has been specially adapted to compensate
for 100 cycle and 3,000 cycle resonances

FRICTION

Combined rubber and friction damping is
employed in the Bowyer-Lowe and A.E.D.
Mark !I pick-up.

commonly met with in medim-sized
moving-coil loud speakers. The armature
and pole pieces are machined to ‘3
thou.”” limits-and an ingenious -combina-
tion of friction and rubber damping is
used to control the armature.

The new K.B.301 Radiophone pick-ups
are housed in neat moulded tone arms
and the new Harlie Model 65 hinges
vertically for needle changing. The
British Goldring pick-up 1s fitted with an
edgewise control for the volume' control
housed in the tone-arm pillar.

Tone Arm Resonance.

A definite trend in the design of pick-
ups is the practice of using tone-arm
resonance in conjunction with wider air-
gaps as a means of obtaining a rising
characteristic in the bass to compensate

Record support and selector blade in the
Garrard record-changer.

for restriction of amplitude in - recording
below 2350 cycles. This method is much
less prone to frequency doubling and
modulation of high by low frequencies
than the formerly popular method of ob-
taining a rising characteristic by ampli-
tude distortion.

Quite one of the most interesting ex-
hibits relating to pick-up design was the
curve tracer shown by the Research Dept.
of the Gramophone Company. A special
falling tone record with a range from 5,090
to 40 cycles is used to energise the pick-up,
and the output, after passing through a

three-stage amplifier, 1s connected to an
Evershed and Vignoles recording volt-
meter driven by a flexible cable from the
turntable motor.

Self-stérting‘ Synchronous Motors.

A new development in gramophone
motors is the introduction of the self-start-
ing synchronous type.  The new Harlie
““Midget”’ (Model 61) and the B.T.-H.
““Truspeed "’ motors are typical examples
of this type. In the latter a machined
and dynamically balanced two-pole motor
running at high speed 1s used and is geared
through a two-start worm to the turntable
spindle.  When the current 1is first

switched on the motor functions on the
induction principle, and it rapidly runs

Underside of Garrard record-changer unit.

up to synchronous speed when the syn-
chronous torque Is sufficient to hold the
speed constant against the induction effect,
which would otherwise tend to increase
the speed indefinitely.  Actually the
torque of this motor is between 500 and
670 gm/cm., depending on the voltage of
the supply.

The demand for additional gramophone
equipment for use in conjunction with the
many popular three-valve self-contained

mains receivers has resulted in a variety ot
units which may be aptly described as
playing desks. The most popular design
would appear to be that followed by the
designers of the ** Ad-a-Gram,”” ** Apollo,”’
‘“Adapt-o-Gram,”” and the ‘‘Gramadap-
tor.”” The cabinets are of shallow design
and form a sub-base for the receiving set.
In the case of the two latter makes the

record-playing unit.

‘¢ Gramadaptor ”’

motor board automatically slides forward
for record-changing when the front lid is
opened, A more ambitious form of con-
version is exemplified in the Lawson and
Raphael “ Bureau-Gram,” which, as its
name implies, forms a pedestal for the
self-contained receiver.

Record-changers:

This year no fewer than foux difterent
types ot record-changer were shown. The
H.M.V., which made its appearance last
vear, is now gvailable in its original form,
together with pick-up as a playing-desk
umt. One or two minor improvements
have been, however, incorporated in the
models fitted to the more expensive
1H.M.V. radio-gramophones. =~ The new
Garrard record-changer is of simple and
robust design, and, judging from the num-
ber of radio-gramophones already fitted
with this umt, 1s likely to become ex-
tremely popular. The whole of the move-
ment is controlled by a single cam drum
which is driven through a clutch from the

The Gilbert record-changer turns over each record and plays both sides,
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turntable motor. No power is absorbed
by the changer mechanism while the
record is Deing played, and during this
period the tone arm is quite free. Selec-
tion of records is made by three rotating
supports fitted with thin separator blades
and actnated by link couplings under-
neath the motor board. The Sonochorde
is another interesting design in which the
records are handled by rubber rollers and
the mechanism, after playing through the
records on one side, turns the complete
set over and plays the opposite sides. The
ideal arrangement, in which a record is
turned over and played on both sides
before rejection is to be found in the
changing mechanism fitted to the Gilbert
radio-gramophone.  Two separate claws
are employed, one for transferring records
from the magazine to the turntable, and
the other for hfting the record, turning it
over and replacing it on the turntable.
The time interval required for both pro-
cesses i3 18 seconds, and the mechanism
would appear to be thoroughly reliable.
In our opinien all record-changers will
have to be constructed on this principle

B.T.H. ‘“ Truspeed '’ self-starting synchron-
ous gramophone motor,

before they become really popular, and we
hope that this new design will be put into
commercial production at an early date.

Home Talkies.

The “Iiilmovox '’ gramophone atlach-
ment for home cinematograph projectors,
denionstrated by Messrs. Selfridge, is a
new development which should do much
to popularise home talkies. The turntable
of the unit is friction-driven on the under-
side by a large-diameter rubber wheel con-
nected through a flexible cable with the
projector, and the pick-up is made to
traverse th@ record with parallel motion
through gearing. It will be seen that the
needle traverses the record at constant
linear speed, and that the turntable revolu-
tions will be slower at the outside than at
the inside of the record, with a consequent
mmcrease in the playing time. = A library of
records and films is in course of produc-
tion, and the price of the outfit lhas been
provisionally hixed at £10 10s.
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E are rather apt to take for

granted the exceptional per-

formance of a modern receiver.

If we pause awhile and con-
sider the sets of two or three years ago,
and compare the rcsults, we are con-
sirained to ask which is the single factor
that has contributed most to the vast im-
provement. There is not the slightest
doubt that we must tura for the answer to
the thermionic valve, which has been
developed at a prodigious rate.

No slackening of effort has taken place
this season, for a number of new valves
make their appearance, and much im-
provement has bcen made to the tvpes
already existing. The large scale models
of electrode construction- which were
shown on the leading manufacturers’
stands bear witness to the efforts that have
been made to ensure absolute rigidity and
hence absence of microphony.

The Screen-grid Valve Superseded.

The ordinary screen-grid valve which
a comparatively short time ago was hailed
as a panacea for all high-frequency
troubles seems to Dbe disappearing in
favour of ‘the variable-mu type, which has
played a large part in making possible the

Constructional
details of the
Osram VS2, a
battery vari-
able-mu type.

modern superheterodyne. The use of this
type of valve is not confined to A.C. mains
sels, as was the case last year, for there
are a number of both battery and D.C.
mains inodels now available. TFor two-
volt battery sets there is the Cossor 220
VSG, the Marconi and Osram VS2, the
Mazda S215 VM, the Mullard PM12V,
and the Lissen SG2V, all of which have
a mutual conductance between 1 and 2
mA /volt and are capable of giving a full-
range control of volume making use of
the bias battery for the output slage.

D.C. Mains Valves At Last!

There has been definite progress with
valves for D.C. mains. Those having this
type of supply need no longer fear that
they will have to foot a heavy bill at the
end of the quarter, as the consumption of
a set will not exceed about 60 walts at
the most, or with the latest 0.1 amp.
series, some 20 watts. In addition, the

www americanradiohistorv.com

D.C. set designer has at bis command
valves for the H.F. amplifier, power de-
tector, and small output stage which are
in no way inferior to their A.C. counter-
parts. When the indirectly heated D.C.

. (491,,:’

% SG2¥ i

Bl y
q?’?-s—:%g‘) f

Mazda 2-volt battery variable-mu, the
S 215VM, and (right) the Lissen 2-volt
battery type the SG2V.

valves were first embarked upon it was
found that the heater-cathode insulation
was hable to break down under the in-
tfluence of high voltages developed i a
multi-valve set. Continual research has
produced a D.C. valve in which the
heater-cathode insulation is unaffected by
a difference of potential of considcrably
over 100 volts. The number of Marcom,
Osram, and Mazda D.C. mains valves
now totals 13, so that a wide choice is
available. Interesting newcomers in this
class are the Marconi and Osram VDS
and the Mazda DC/2SGVM, both of which

The Six-Sixty battery type screen-grid valve
and the Cossor directly heated Pentode.

are variable-mu valves, the former having
a heater consumption of 0.25 amp. at 10
volts and the latter 0.1 amp. at 20 volts.
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This Season’s Valves.

Although the use of the screen-grid valve
as a detector is not new, up to the present
it has only been employed in isolated cases.
There are to be found this season a number
of sets with this feature embodied, notably
on the G.E.C. stand. The advantages are

Marconi output valve the PXz25 and the
Osram directly heated Pentode type PTzs.

considerable, for not only does the S.G.
valve give a larger output than the triode
for a given input, but the input capacity,
which is extremely small, remains constant
throughout the waveband. With the triode
the input capacity is large, and changes
according to the frequency being received,
thus demanding a change of trimming
capacity if ganged condensers are used.
The value of the anode load using a
paralleled transformer is somewhat critical
and should not exceed 40,000 ohms in the
case, for instance, of the Marconi and
Osram MS4B.

Special Detectors.

Among other special detectors reference
must be made to the Mullard go4V and the
Standard Telephones and Cables “‘ Micro-
mesh’”” HILAI, in which attention has

Drawing of the

electrodes of

the new Osram

PTg4 with

directly heated

filament (4 v.
I amp).

been given to the anode-to-grid capacity to
minimise Miller effect. There is no counter-
part yet to the American Wunderlich
valve, which permits many circuit inno-
vations, including push-pull detection, but
a ‘“ duo-diode,”’ as it is called, was to be
found in certain superheterodynes at the
Show. This valve, which is an ordinary
Mazda indirectly heated full-wave mains

Wireless World

rectifier, type UUz, is feu from the I.F.
stage and forms part of a push-pull circuit.
By virtue of wide spacing of the two
anodes, the inter-electr.le capacity is low.

Valves in New Receivers.

A number of receivers being exhibited
were found to contain an aperiodic H.F.
stage (screen-grid). Actually it would be
better to call them semi-aperiodic, as they
are arranged to peak at the upper end of
both wavebands to compensate for the
natural drop in dynamic resistance of
sharply tuned circuits at these wavelengths,

The demand for high-quality reproduc-
tion at a realistic volume level has in-
fluenced the valve makers to produce a
number of new and highly efficient output
valves. The directly heated pentode
capable of handling powerful signals bids
fair lo rival the power triode for the reason
that it is now possible with such valves as
the Marconi and Osram PT25 to extract
as much as go per cent. of the D.C. anode
dissipation as A.C. energy. With the
three-electrode  valve the relationship
seldom exceeds 20 per cent. Other new
directly heated pentodes are the Cossor
PT41B and the Mullard PM24M.

The Wireless World
INFORMATION BUREAU.

Conditions of the Service.

(1) THE service is intended primarily for
readers meeting with difficulties in the con-
struction, adjastment, operation, or maintenance
of wirzless receivers described in T'he Wireless
World, or those of commercial design which
from time to time arve reviewed in the pages of
The Wireless World.  Every endeavour will be
made to deal "with queries on all wireless
matters, provided that they are of such a nature
that they can be dealt with satisfactorily in a
letter.

(2) Communications should be addressed to
The Wireless World Information Bureau, Dorset
House, Tudor Street, E.C.4, and must be accom-
panied by a remittance of 3. to cover the cost
of the service. The enguirer’s name and address
should be written in block letters at the top of
all communications

(3) The fee of 5s. covers the reply to any wire-
less technical difficulty, but in special cases,
where the enquiry may involve a considerable
amount of investigation, an increased fee may
be necessary. In such cases a special quotation
will be made.

(4) Questions should be clearly written and
concisely worded in order to avoid delay.
Where enquiries relate lo trouble experienced
in receivers built to specifications in T'he Wire-
less World a complete account should be given
of the trouble, and especially the symptoms.

(5) Where reference is made to published
articles or descriptions of. apparatus, the title
of the article, the dale of publication in 7'Ae
Wireless World, and the page reference number
should be given, in order to facilitate reply.

(6) Full circuit diagrams, constructional
details of apparatus, or values of components
for home-designed receivers cannot normally be
supplied, but circuit diagrams sent in with
queries will be checked and criticised.

(7) Particular makes of components cannot, in
general, be recommended, but advice will be
given as to the suitability of an individual com-
ponent for a particular purpose specified by
the enquirer.
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To the large range of output valves has
been added the Mazda PP3/250, the Mar-
coni and Osram PX235 and a modified PX4
—all triodes. A power valve which sets
a new standard of efficiency is the Standard

The remarkable ‘‘ Micromesh '’ power valve
PA1. On the right is the Mullard Pentode
type PENgV.

Micromesh PA1, with a mutual conduct-
ance exceeding 12 mA/volt; this is almost
double that of any other valve on the
market.

wh e W A

PUBLISHERS® ANNOUNCEMENTS.
S. 0. PEARSON’S popnlar “ Dictionary of

Techinical Terms '™ issued 1in conjunction
with 7'he Wireless World, appears this mouth in
a second edition, completely rvevised to bring
it up to date with the latest wireless practice.
In the space of 272 pages, which measure only
5x3 inches, all the terms likely to be et with
in modern radio are fully explained. The price
is 2s. net, or by post 2s. 2d.

The introduction of cloth-bound reading covers
for The Wireless World is a valuable innovation

IR

The robust container for your ““ Wireless World."”’

for readers who Leep their issues in constant use
throughout the week as a programme guide.
Price 2s. 6d. uet, or 2s. 10d. post free.

As mentioned elsewhere in this issue, hlue
prints for The Wureless World Baby Superhet.
are obtainable, price 1s. 6d. post free. In addi
tion, blue prints are available for the
Autotone (February 24th and March 2ud, 1932),
the Monodial A.C. Super (April 13th and 20th,
1932), and the Modern Straight Five (June 22nd
and 29th, 1932), and can be obtained, price
1s. 6d., from the Publishers, Iliffe and Sowns
Ltd., Dorset House, Tudor Street, 1£.C.4.
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NEWS of the WEEK

Current Events in Brief Review.

The Manchester Show.

HE Manchester Radio £xhibition organ.

ised by Provincial Exhibitions, Ltd.,
will be held in the Citv*Hall; from Septem-
ber 28th to October 8th.

Manchester’s Record.
1\/ ANCHESTER, as befits the city with
the second most important wireless
exhibition of the country, claims to be next
to London in the number of licensed radio

sets. The latest figure is 144,352. Birming-
ham comes next with 141,348. The city
with the lowest record is Dundee, with
15,230.

Bournemouth has an outstanding place in
the radio licence records, for, out of its
22,459 homes, 22,361 are licensed for
listening.

Aberdeen’s Wireless Show.

ITTYBREWSTER, Aberdeen, is to be
the scene of a radio show opening on
Monday next, September s5th, and it is
hoped that multitudes of radio listeners in
the North of Scotland will attend to see
actual broadcasts in progress from a special
studio erected by the B.B.C. During the
first two weeks of the exhibition, which runs
till September 24th, more than half the
Scottish Regional programes will originate
at Kittybrewster.
There will be a representative {rade sec-
tion featuring the latest in radio receivers.

Smaller German Radio Show.

HE Berlin Radio ‘Show, which coincided

with Radiolympia, is reported to have
been smaller than last year, partly owing
1o the absence of the gramophone and talkie
film industries. The Post Office and the
National "Broadcasting Organisation, how-
ever, took a huge floor space, as did the
Heinrich Hertz Institute, which demon-
strated electrical music in a large audi-
torium.

Through American Ears.

MERICA thinks European broadcasting
‘“deplorable,”” that is, if Mr. Hugo
Gernshack, a well-known radio journalist,
gives a representative opinion in an article
in the New York Sun. IFollowing =
recent trip to Lurope he writes: ““In my
opinion the present radio conditions abroad
can best be summed up in the simple word
“deplorable.” The quality of the European
programmes is mediocre.  What music there
is, as a rule, is good, but there are un-
doubtedly too many talks. There is no
such thing as a continuous programme {rom
early morning till after midnight—even by
the large stations—such as American lis-
teners are accustomed to. Even the big
stations go off the air for hours at a time.
““When it comes to radio reception itself in
Europe, the conditions to an American are
not only deplorable but chaotic. It is prac-
tically impossible to listen to a radio pro-
gramme in the larger cities such as Berlin,
Paris, and London—the amount of man-
made interference is simply terrific, and at
present no'steps seent to be taken to remedy
the condition.”

Post-diluvian Tests.

F DJADIO-AGEN, the French station which
: was flooded some months ago, is now

testing on 455 metres with a new trans-
mitter.

A Sporting Pirate.
AN

illicit transmitter now operating on

230 metres in the region of Gouda,

Holland, opens its programmes each night

after Huizen closes down with a good luck

message to the Post Office officials who are
cndeavouring to track it down.

Six-Millionth in Sight?
Y the time these words are read the
five-millionth British wireless licence
may have been issued. Figures issued by
the G.P.O. show that up to the end of July,
the number of licences had reached
4,800,000.

So now for the six-millionth.

Newcastle FoHows Suit.

“T'HE criminal isn't given half a chance

in Newcastle now,’”’ was the remark
recently dropped in the dock of a Northern
Police Court. The speaker was referring to
the new radio tests now being conducted by
the Newcastle motor cycle police, similar to
those which have been put into practice in
Bradford and which were described in a
recent issue of The Wireless World.

Ever Tried It?

PARIS amateur, tormented by thestatic

from a ncighbour’s electric machinery,
became the possessor the other day of one
of the new gramophone records intended to
help listeners to ideuntify the viarious kinds
of interference. This record he placed on
his repeating gramophone at the open win-
dow. After seven days, according to our
Paris correspondent, the source of the static
dried up.

Luxembourg Again.

“TTHE choice of wavelength for the new
200-kW Radio Luxembourg is likely to
cause some animated discussion at the
Madrid Conference, which opens to-morrow,
Saturday. It appears that the Luxembourg
officials are determined to use one of the
precious wavelengths Dhetween 1,050 and
1,340 metres, despite the protests of the
International Broadcasting Union.

LLady Announcer Speaks.

1\/ ADAME LUISA MARCONI, {ormerly

Signorina Luiza Rizzi, the popular
lady announcer at Milan, has given a
straight-from-the-shoulder interview to our
contemporary, Le Radio, of Lausanne,
in which she denounces the listeners of the
Northern European countries {for their
‘“coldness.”  ‘“During my period of an-
nouncing,’” declared Madame Marconi, ‘‘it
was from Spain and Portugal T received the
largest number of sentimental letters. The
Swiss, the English and the Germans are
infinitely colder, though passions awaken as
one goes farther south. From the Swiss, it
is true. I did receive chocolate.”

WwWWW.americanradiohistorv.com

“ ULTRA-SHORTS

FOR TELEVISION.
The new Baird ultra-short-wave aerial,
popularly designated the * Zep.’’ type. The
main feeder is a } in copper tube while the
second tube, exactly similar, neutralises any
tendency ‘o radiate in the original feeder.

All Eyes on Madrid.

’I‘HE British delegates at the International

Radio Conference at Madrid include
Government and Post Office experts and re-
presentatives of the B.B.C. Sir Charles
Carpendale, Mr. Noel Ashbridge, and. Mr.
L. H. Hayes are already in Madrid.

The American delegation is not so large
as originally planned on account of the
economy cuts, which limit each niember to
an allowance of 6 dollars per diem instead
of the original 12 dollars.

I'rom the broadcast listener's point of
view the important business of the Confer-
ence will be the discussion on “broadcast
wavelengths and the possible extension of
the waveband either to. (a) accommodate
more stations or (b) 1o permit a wider {re-
quency separation- hetween each.

Another ¢ Olympia.”

“HE Radio Exhibition 1o be opened to-
morrow (Saturday) by Mr. Christopher
Stone at Bon Marché, Brixton, promises to
be a miniature Olympia. The products of
leading manufacturers combine to make a
display of interest to all listeners.
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The complete equipment is
housed in a handsome walnut
cabinet.

UALITY of reproduction and free-
dom from interference are un-
doubtedly the two primary re’
quisites of a receiver intended for

the reception of broadcasting, and it is
well known that their simultaneous attain-
ment is a matter of considerable dithculty.
Many proposals have been put forward
from time to time as solutions, of which
the two most popular are the band-pass
filter and the highly selective circuit with
tone correction, although a third method,
involving a compromise between the two
extremes, has recently made its appear-
ance. Many receivers have appeared
utilising in its entirety the band-pass
principle, and a number have almost un-
wittingly employed band-pass filters in
conjunction with the moderate degree of
tone correction automatically obtainable
with a pentode, but very few have ap-
peared 1n which tone correction has been
deliberately introduced.

It is interesting to find, therefore, a re-
ceiver in which the ‘*Stenode *’ principle
is fully exploited, for in the set under
review no attempt is made to obtain a
band-pass action in the intermediate fre-
quency circuits. It will be seen from the
circuit diagram that a vaviable-mu H.F.
valve is preceded by a constant peak
separation band-pass filter of the link-
coupled type. and that the coupling be-
tween this stage and the screen grid
anode bend first detector is by means of
a tuned grid civcuit. There are thus three
signal frequency tuned circuits preceding
the first detector, and it is obvious that

Wireless Warldl
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The Stenode Receiver.

THE WHITELEY AND

An Eight-valve A.C.

exXceptional care has been taken to ensure
accurate ganging, even to the length of
inserting a fixed condenser in the inter-
valve circuit to compensate for the dis-
crepancies  introduced by  the filter
coupling condenser.

The aerial connection is made to the
first circuit through an adjustable trim-
ming condenser to a tapping on the
medium wave coil ; a method which, it is
well known, leads to inaccurate ganging
on the long waveband, owing to the
change in the loading of the first circuit.
In this case, however, additional capaci-
ties arc connected across the long-wav:
sections of the intervalve and filter
secondary coils to balance out this change
of load and to ensure correct ganging
under all conditions.

The oscillator is negativelv biased by
the usual cathode resistance, but is pio
vided also with a grid leak and condenser,
a value of only 25,000 ohims being as-
signed to the former. The grid coill 1s
tuned, and on the medium waveband
correct ganging is secured without the use
of anv padding condenser, although such
a condenser is introduced in the usual way
on the long waveband. The coupling to
the first detector is by means of a pick-up
coil connected in its cathode circuit.

The I.F. Amplifier.

The variable-mu L.F. stage is fed from
the fust detector through a transformer
with tuned primary and secondary wind-
ings, and a similav transformer is em-
ployed for the coupling between the I.F.
stage and the power grid second detector.
It is these trausformers which provide al-
most entirely the adjacent channel selec-
tivity, and they are thus of considerable
importance. As no attempt is made to
secure a band-pass action, the coils are
naturally loosely coupled, and so give a
maximum of selectivity. Their resonant
frequency, moreover, is considerably
below that normally used in modern super-
heterodynes, with the result that the selec-
tivity is higher than can be obtained from
an equal number of circuits tuned to the
standard intermediate frequency. The dis-
advantage of a low intermediate fre-
quency, of course, is that second-channel
interference problems are increased, and
this explains the use of three pre-selector
circuits instead of the more usual two.

The anode and screen voltage supplies
of these early stages are thoroughly de
coupled, and the bias voltage for both the
vartable-mu valves is obtained from an
adjustable potentiometer which acts as the
volume control, and affords simultaneous
control of the amplification both preced-
ing and following the first detector. The
first L.F. stage is resistance-transformer

WwWwWWw.americanradiohistorv.com

SELFRIDGE MODEL.

Radio-gramophone.

FEATURES.

General.— Superheterodvne with variable-
nuampli fication and three luned pre-seclector
circuits and ganged tuning. Al A.C.
operation with valve rectifier, and field
supply of the moving-coil loud speaker
from the smoothing eyuipment.

Circuit.- Variable-mu H.F. and I.F.
slages with highly selective luned circuils
and two stages of tone corvection in the
L.F. amplifier. Adjustablc tone controls
are fitted for both radio and gramophone.
A power-grid second delector is used, and
both L.F. stages are iransformer coupled.
The speaker is fed frem the oulpul bv a
choke-fed transformer, and the output valve
chosent is one capable of delivering some
3,900 milliwalls

illuminated  dial.  (2?) Combined wave-
chunge and radio-gramophone  switch.
(3) Combined dual volume control and
mains on-off swiich. (1) Tone conirol
i operative on hoiht radio and gramophone.
; (3) Tone control on gramaphone only.
1
1
1

H
1
1]
H
)
i Controls.—(1) Single tuning control with
:
13
i

Suppliers.— Wiileley and  Selfridge,
London.
Price. 60 guineas.

b o e e e e e e e e e P 0 o e

coupled to the detector, the anode circuit
design ot which follows standard practice,
and in its grid circuit is included the first
tone coirector. This consists simply of a
0.0001 mfd. grid condenser shunted by
a 2 meg. resistance with a further 1 meg.
resistance connected between the grid of
the valve and earth, and it affords a com-
pensation ratio of about 3-1 in favour of
the upper frequencies.

A switch connected to the grid of this

i The neat disposition of the
¢ units is a pleasing feature of
the assembly.
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The receiver chassis in which unusually complete screening is employed

WWW.americanradiohistorv.com


www.americanradiohistory.com

245

The Stenode Receiver.—

valve allows of a change over to a gramo-
phone pick-up, and automatically elimin-
ates the tone corrector. The pick-up works
through a 6-1 ratio transformer into its

Wireless Waorld

The coupling between the furst L.F.
stage and the D.0.24 output valve is again
by a high-quality shunt-fed transformer.
Still further tone correction, howewer, 1is
introduced by the shunt-feed circuit,

SEPTEMBER 2rd, 1932.

The moving-coil loud speaker has its
field winding energised from the smooth-
ing circuits, and is coupled to the output
valve by a choke-fed transformer of suit-
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Circuit diagram of the Receiver.

own potentiometer-type volume control,
which is ganged to the radio control and
operated by the same panel knob. A
simple tone control circuit, operative on
gramophone only, is connected across this
transformer secondary, and it consists of
a condenser in series with a variable re-
sistance, the adjustment of which permits
of the attenuation of the upper audible
frequencies in order to eliminate needle
scratch.

which consists of a parallel resonant
circuit tuned to 4,100 cycles in series with
a variable resistance which is panel-
mounted as a tone control and is operative
on both radio and gramophone. The
operation of this tone control raises or
lowers the response at the lower range of
audible frequencies, while leaving the am-
plification of high frequencies unatfected,
and cnables quality of reproduction to be
adjusted to individual preferences.

SPEAKER
FIELD

; E

E

)
4
VOLUME
corffynof\ »}\

TONE
CONTROL

3 iy

SPEECH|

= e A
=3 | PILOT
PIOK.UP AAAA I __LAMP 0
-

Amplifier and tone correction stages and rectifier circuit.
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It will be noted that there are three pre-selector circuits which effectively prevent second-channel interference.

obtained from a resistance inserted in
the common negative H.T. lead, and
shunted by an electrolytic condenser. In
the mains equipment a single choke
aftfords preliminary smoothing in conjunc-
tion with two electrolytic condensers, and
the smoothing for the early stages is com-
pleted by the speaker field, with which is
associated still another electrolvtic con-
denser.

The receiver is solidly built on a steel
chassis, and the circuits are all thoroughly
screened ; the workmanship is of a high
standard, and the set bears evidence of
being built for lasting use.  The mains
equipment is assembled on a separate
chassis, and s fitted, together with the
loud speaker and the output transformer,
into the lower compartment of the cabinet,
whichi is  lined with special sound-
absorbent material. The polished walnut
cabinet is of pleasing proportions, and of
a stvle which harmonises well with most
furnishing schemes.

Results.

The receiver has been thoroughly testect
at a distance of nine miles from Brook-
mans Park, and with a moderately effi-
cient aerial. As might be expected from
a set of this type, the sensitivity proved
ample for all ordinary requirements, and
the weakest stations could be received at
good volume, the limitation to cnjoyable
reception being set rather by the ratio of
signal strength to background than by
any lack of amplification.

The selectivity is of a verv high order,
and on the long waveband Konigswuster-
hausen can be received without any trace
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The Stenode Receiver.—

of modulation interference from either
Daventry National or Radio Paris. On
the medium waveband all the more
powerful Continental stations are avail-
able sufficiently {ree from interference of
any kind to be of entertainment value;
complete freedom from carrier and side-
band heterodyning under all conditions,
of course, is not to be expected, but on
the stronger stations it is negligible. The
reception of Mithlacker at this distance
from London is always fraught with diffi-
culties, and it was not surprising to find,
therefore, that although freedom from
modulation interference could be secured,
the programme from the former was spoilt
by break-through from the London Re-
gional. With a somewhat greater fre-
quency  separation, this  interference
disappeared, and no difficulty was experi-
enced in receiving Barcelona, which has a
frequency  separation from the ILondon
Regional of 18 ke.

Freedom from Background.

Background noise introduced by the
set itself is commendably low, and is
inaudible on the stronger Continental
stations ; mains hum, too, is a negligible
factor.  The volume control is smooth
and sweet in its action, and affords an
amiple range of control on the strongest
local station. It i1s essential 1o tune
accnrately to resonance for good quality,
and the makers would do well to con-
sider the advisability of fitting a dial
having a higher reduction ratio.

Owing to the low value of intermediate
frequency employed, second-channel in-
terference is a little more prominent than
usual, in spite of the greater number of
pre-selector circuits. This 1s not to say
that it 1s in any way serious, however,
for it occurs only on stations spaced by
twice the I.F. from the local. Traces of
whistles due to beat interference and I.F.
haronic interference were found at other
dial settings, but not to any great extent,
and the receiver may be considered as
being satisfactorily free from forms of
interference peculiar to superheterodynes.

The quality of reproduction is perhaps
the most important point in a receiver of
this nature, and it may be said that the
tone-corrector stages incorporated fulfil
their function of compensating for the
sideband cutting of the I.F. circuits.
There is no trace of boominess in the re-
production, and the high audible fre-
quencies are reprodnced at exceptional
strength. There is no lack of bass, how-
ever, and the general level of reproduction
is well balanced. The output of the
D.0O.24 valve 1s, of course, considerable,
and ample for a small hall.

On gramophone the results are very
satisfying, being indeed exceptionally
good. There are two tone controls opera-
tive on gramophone, bul for the best
results the panel control will normally be
set for maximum depth, and the exact
tone desired secured by the adjustment
of the control mounied on the motor
boara.
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Curing Hum.

ODULATION hum is the name

given to a type of hum which does

not make its appearance until a

carrier-wave i1s tuned in, or until
the set is made to oscillate. In such a case
it 1s of little avail to increase the smoothing
in the receiver, since the fact that the hum
only appears when high-frequency currents
are flowing in the various circuits indicates
that, from the point of view ot true low-
frequency ripple, the smoothing is already
adequate. What is happening is that high-
frequency currents are finding their way
mto the H.T. supply system, past the recti-
fier, or into the mains.

No one line of attack can be guaranteed
to be efficacious 1n every case; there are,
however, several that are well worth trying
if modulation hum should arise. The sim-
plest cure of all, where it can be applied,
is to improve the earth-connection to such
an extent that it simply shorts out all alter-
native paths to earth that the currents from
the various circuits may have available.

—5

POWER
TRANSFORMER

Fig. 1.—Modulation hum can often be stopped
by a condenser bridge, with centre point earthed,
connected across the mains. Heavy-duty H.F.
chokes may be inserted at the points X to
improve the filtering still further.

The next simplest scheme, and one that
very often effects a cure, is shown in Fig. 1.
It consists of nothing more elaborate than
a pair of condensers, of capacity about 0.01
to o.1 mfd. each,

be the more effective in any given case.
It should be observed that with the arrange-
ment of Fig. 2 the sole earthing-point should
be the junction of the condensers; if the
normal earth-terminal is also earthed, one

TOSET . rgEEn.
]
= andna N
- - og
<
=
(oF—
|
l 3
TO SET]

Fig. 2.— The condenser bridge of Fig. 1, with
or without its chokes at X, X, inserted between
eliminator and set.

of the two condensers will be short-circuited,
and so rendered useless.

Another scheme that is often effective is to
join two condensers in series across the two
halves of the H.T. secondary winding of the
mains transformer, connecting the junction
between them either to earth or to H.T.
positive, as shown in Fig. 3 at a and b.
These condensers, whose capacities may be
0.1 to o.01 mfd., must in case a be rated to
work indefinitelv at the A.C. voltage devel-
oped across each half of the secondary, or,
in the case of b, must be rated to withstand
a D.C. voltage equal to the sum of the peak
value of the A.C. voltage (1.4 times the rated
R.ALS. voltage) and the steady H.T. volt-
age. In a set using a 250-volt H.T. supply
these condensers will each be subjected 1o a
peak voltage of 600 to 650 volts, and pro
rata in scts working at higher voltages.

In trving the various expedients suggested
here, it should always be remembered that
modulation hum may be arising from two or
more sources simultaneously ; it may there-

connected i series
across the mains, with
the junction between
them connected to
earth, Tt may, or may
not, be found desir-
able to earth the set
by its wusual earth
terminal as well. The
effect of this simple
filter may be still
further increased by
inserting a pair of

A.C.
MAINS

(a)

heavy-duty  high-fre-

quency chokes 1n the Fig. 3.—Again the condenser bridge, now connected across the complete

mains leads at the
points marked X.

As an alternative to this, the same two
condenscrs may be tried, with or without
their attendant H.F. chokes, as a filter across
the H.T. supply system, as shown at Fig. 2.
Unless one traces out thie path taken by the
stray high-frequency currents, which i1s no
easy job, there is no means of telling whether
the circnit of Fig. 1 or that of Fig. 2 will
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H.T. secondary of the mains transformer. If the centre-point is taken to
H.T. 4, as in (b), very robust condensers are required.

fore be necessary to apply {wo or more
remedies, one for ecach source, before the
trouble can be got rid of completely. If,
therefore, a trial of any of the schemes men-
tioned brings abont a decrease of modula-
tion hum, the added components should be
left undisturbed while trying other possible
cures already suggested. A. L M S
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Correspondence.

The Editor does not hold himself responsible for the opinions of his correspondents,

Correspondence should be address2d to the Fditor, ~*The Wireless World,” Dorse: Housz, Tulor Strzef, €.C.4, and mus! be
i acromnaniel by the writer’s name and address.

High Note Cut-off at the Transmiiter,

IN your issue of August 12th, Mr. Henry

points out, 11 answer to my previons letter,
that the side-bands in a broadcast trans-
mission cannot be eliminated without spoiling
the reproduction. While adinitting that 1t
was erroneous to refer 1o the side-bands as
unnecessary lor good reproduction, T would
like to pomt out that 1 did not suggest they
should be eliniinated from the transmission.
In fact, T expressiv stated: 1 am not sug-
gesting that both side-bands should be removed
in totality from the transmission; such a thing
would obviously be impracticable for various
reasons.”’

Mr. Henry is quite right in correcting my
assumption that the side-bands are not indis-
pensable. 1 should have said they are not
indispensable in their entirety; He is also
correct i osaying that even the ‘" Monodial
Super ' could uwot give us the high notes if its
iuned circuits entirely cut out the correspound-
ing side-bands.  The {act remains, however,
that a certain amount of side-band cutting is
allowable in a tone-corrected receiver. What
I had in mind, and what mv suggestion actu-
ally amounted to. was that if a certain degree
of side-band attenuation is admissible, would
it not be advantageous, {rom the point of view
of avoiding interference, if this attenuation of
side-bands were introduced before the signal
is radiated instead of in the receiver? In other
words, that the transmitter should operate
with a falling characteristic. 1 do not say that
this is cither a practical or a convenient solu-
tion to the interference problem._ It mayv be
quite valueless, aud, in anv case,” as I said
in my previous letter, the practical ditticulties
of such a scheme would be enormous.  And, of
course, {from many points of view, any deyvia-
tion {rom a straight frequencyv characteristic
in the transmitter is objectionable.

But if the numher of broadcasting stations
continues to increase at the present rate, a
titne will come when something drastic will
have to be done about it. In the absence ol
any simple and effective way out of the diffi-
culty, it may be necessary to consider some
other solution, even if it means a complete
revolution in present-dayv broadcasting tech-
nique. C. O. B. MAUGIHANML.

Geneva.

Quality and Frequency Range.
I\/ R. MOORBY'S letter in your issue of
July 29th is very interesting, but he will,
I feel sure, forgive me for pomting out an
inaccuracy jn his reference to the Wurlitzer
organ when he states that the highest funda-
mcental frequency given by the pipes of this
organ is in the region of 20,000 cvcles.
Actually, the highest fundamental is 8,354
cycles, no pipe having a longer speaking body
than #in. Iurther, :t is not possible to make
an organ pipe with a smaller body than -%in.
in length, this giving a fundamental frequency
of 16384 cycles. The smallest pipe in the
Royal Albert Hall organ gives a note of 8,354
cycles. A reproducer with a cut ofi at this
point would be quite capable of doing ample
justice to the vast majority of organs as far as
irequency response is concerned. In the re-
production of organ tone no difficulty whatever
is presented by the frequency problem, unless

it be that loud speakers cannot properly repro-
duce the lowest seven fundameéntal notes of the
32ft. pedal stop—an omission of very little
consequence, since the ecar is equally msensi-
tive to them and oniy detects the overtones.
The upper register of the organ, represented
by the very small pipes, 1s usually deficient i
lond speakers which suiter from a decrement in
this part of the musical spectrum.

On all other points I consider Mr. Moorby's
letter a valuable one, especially his reference
to what I call the proportionalily of a repro-
ducing system. In fact, proportionality and
clarity are the two cardinal virtues in any am-
plifter, without which no real pleasure can be
derived by the listener. When the three regis-
ters, lower, middle, and -upper, are in correct
proportion; none of them (to borrow a phrase
from Addison) ‘‘appears to an advantage.’’
The listener's attention should not be unduly
directed to bass, middle or treble but to «li
three. Personally, I assign a greater value to
bass and treble, because these two i combina-
tion are essential to clarity, which is completely
destroved by the presence of a ‘‘middle
hump.”” Noac the less, the middle is necessary
if the correct proportions are to be preserved.
In my opinion, normal transformer coupling
gives too much niddle, and resistance coupling
too little ; and as for loud speakers, I have vet
to hear one that reproduces the proportionality
of the orchestra. The distorting mirrors in the
Haymarket - Fun  TFaic make one literailv
scream with laughter!  Yet many an acoustic
reproducer distorts the original in precisely the
same way. The eye is morc highly educated
than the ear.

I fear that T am unable to agree with Mr.
Tomes’s adverse criticism of Mr. Hartley's
contributions to The Wireless World. The best
of us make mistakes sometimes, and Mr. Hart-
lev acknowledged most giacefully the few
criticisms I had to offer. With the miain ohject
of his article I am in entire sympathy.

NOEL BONAVIA-HUNT.

Hampstead, N.W.6,

‘¢ First Principles of Television.”

AM indebted to ““W. H. M.” for his very

fair and complimentary review of my book
““First Principles of Television,”” published in
vour issue of July 8th. He does, however,
raise a point which I would like to clear up,
1t I may have the courtesy of a little space
vour correspondence colunns.

“W. H. M. states that: “In describing
colour television, he [the author] is evi-
dently in error in giving red, blue and green
as the primary colours and stating that vellow
is a mixture of green and red, but this is a
minor point which does not affect the general
interest of the description.”

It is because this is no! a minor point that
I welcome this opportunity to clear the matter
up. It is a point which alwayz confuses
students of the eclementary principles of light
because, long before we begin to think of light
at-all, most of us learned at school that the
three primary colours are red, blue and vellow,
and that green is a mixture of blue and yellow.
This definition, however, refers only (o pig-
ments, and was brought to our attention at
an early age when we were solving the mysteries
of a water-colour painthox.

When we come to study light we find a
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difierent set of principles, one of which is that
the three primary colours of light are red, blue
and green. and that if ravs of red and green
light are mixed the result is a shade of yellow
which depends upon the shades of the two
primaries.

In my concentration on the subject in hand,
I find that I did not make the distinction clear,
and I am indebted to ““W. H. M.”” for drawing
the fuct to my attention. One object of my
book is to shuw the student ol television, and
especially the student who is already a wire-
less c¢nthusiast, that a knowledge .of other
sciences such as phvsics, optics, chemistry,
and light are necessarv to the television worker.
Obviously, I could not include full courses in
these sciences in the work ; I could do no more
than I have done, which is to include an out-
line of a few of the clementary principles which
govern them, to enable the student to follow
my main theme. He who would go farther
must  necessarily  seek  elsewhere for the
specialised information he requires on co-
related sciences. A. DINSDALE.

New York.

THE BOOKSHELF.

By R. 1. Beally,
(G. Bell und

Hearing in Man and Animals.
M.\, BE, D.Sc. pp. xi+227.
Sons, lLid., Loudon. Price 12s.)

T this bhook the author deals with the hearing
organs in _man. mamnials, veptiles, bids, and
fishes. These organs are examnined from a physio-

logical  viewpoint, and their developiment from
prehistorie times is  described.  The resonance

theory of hearing in man, in which the ear is
likened to a mechanical structure with a large
number of taut cords of ditferent frequencies, is
treated in some detail, whilst alternative theories
are also set forth. Tle variation in sensitivity of
the human ear throughout the andible frequency
range: is. i very important factor associated with
the reproduction ot sound. This, together with
other pomis, e.g., heuats, niasking of one tone by
another, the formation of subjective tones, etc., is
treated at length, and the vesults applied to prac-
tice. Following on this we hive the binaural loca-
tion of sounds. the influence of aural fatigue, and
the variation in piteh with loudness. The appli-
cation ol acoustic apparatus to the analvsis of
heart heats and sounds of other classes also finds
a place.

A inenrsion is made into the history of varions
musical seales. These arve discussed from the view-
point of equal temperament, the formution of
consonances and dissonances.  The important sih-
Ject of noise in ils various forms is appfoached
from i acoustical and o physiological  aspect.
Finally. the testing of aural defects and their pos-
sible remedies is detailed. There is an exhaustive
list of references ut the end of each chapter, which
indicates that the author has left no stone un-
turned to obtain all the known fuets. The hoolk
is one of the most interesting and readable which
it has been our good fortune to review. The sub-
ject matter is presented in such a way that it ean
bie understood and appreciated by the scientist ov
the lavman, and should be rvead by both.

N. W, M.

Books on AN Technical Subjects and Applied
Science.— 4 catalogue of uew aud second-hand
bhooks on over 450 subjects, including 89 on wire-
less telegraphy and telephony, many of the baoks
listed heing rare or ont of print. Revised to July,
1932, and issued by W. and G. Fovle, Ltd., 119-
125, Charing Cross Road, Tondon, W.C.2.

S..G. Valve as an Amplifier.

N our recent review of the Savage Portable A.C.
Amplifier mention was made of the use of a
sereen-grid valve as an amplifier, consequent upon
which ony attention has been drawn to the fact
that the Birmingham Sound Reproducers, Clave-
mont Works, Old Hill, Staffs, nlso market a power
amplifier embodyving a valve of this type,

The resistance-capacity coupling arrangement
especially developed by D. MeDonald, B.Se., and
described tn 7he Wireless World dated November
12th, 1930, is employed.
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Ottawa and Empire Broadcasting.
‘THE Ottawa Conference has afiected

broadcasting to the extent that pious
wishes were expressed for a closer liaison be-
tween the broadcasting controlling bodies
throughout the Empire. This must not be
taken as indicating an early establishment
of an all-Empire broadcasting organisation,
although, as I have previously hinted in
these columns, the notion of a British Em-
pire Broadcasting Corporation is already
being discussed.

Feeling in the Dominions.

It is hoped, however, that the Dominions
and Colonies will show still greater willing-
ness to use the recorded programmes which
the B.B.C. are now preparing for Empire
consumption, and 1 believe that the B.B.C.
cherishes the hope that our overseas cousins
will soon reciprocate with direct transmis-
sions if not with recorded programmes of
their own. And the B.B.C. is, of course,
anxious to create enthusiasm for the forth-
coming Empire transmissions from Daven-
try.

A Royal Memento.
A NEW mural panel, bearing the Royval
Arms, is being carved between the right-
hand double doors at the main entrance to
Broadcasting House. 1t bears the in-
scription: ‘* Their Majesties the King and
Queen honoured this building with their
presence, July 7th, 1932.”

Why Not at the Wharf ?

LTHOUGH 1 am glad to hear that the °

Sunday evening orchestral® concerts
which have been so popular through two
winters are to be resumed on or about
October 2oth, it is a little disappointing to
be told that they may no longer be given
in the Wharf Studio.

More Ventilation.

I am assured that this is no indication
that the Whar{ Studio is to be dismantled.
A new ventilation system is being installed
and there is the probability that ** No. 10"’
will remain in the service of the B.B.C. for
many moons to come.

But the Musical Department are anxious
to use the Concert Hall on Sunday evenings,
so that’s that. If the results are as good as
those from the Wharf, no one will grumble.

Helping Music Students.

By the way, the B.B.C. wonld have a fine
opportunity of helping the youth of the land
if theyv flung open the Concert Hali on those
Sunday evenings for the special benefit of
music students.

What about it, Sir John?

“n

The Blessed Unnamed.
“T°O an Unnamed Listener ’ is the title

of the forthcoming series of talks and
it is probably a good thing that the listener
will be unnamed, considering that Mr.
George Bernard Shaw will be talking ‘“ To
a politician,”’ that Mr. J. B. Priestley will
be lecturing ** A Highbrow '’ and that other
participants in the series will be those
straight-speaking people, Evelyn \Waugh,
Stella Benson and Walter Elliot.

Apathy in Scotland.
-‘L\,IENTION of experiments at Falkirk still
seems to produce a hopeless expression
on the faces of the B.B.C. engineers.
‘“ Apathy; disgusting apathy!' was what
one of these gentlemen exclaimed when 1
asked him last week what kind of response
was being shown in Scotland to the opening
of tests by the National transmitter.

No Complaints.

1t seems that only 200 requests have been
received from all over Scotland for the
pamphlet regarding reception from Falkirk;
only 20 listeners have gone to the extent of
writing letters on the subject.

Still, at the time of writing, there have
been no complaints apropos the Scottish
National tests which began last week, and
that is something for which the engineers
can De thankful.

& (=

Listening in School.
\\/‘IIEN school broadcasting has come up

'Y for discussion my sympathies have
been with the unhappy scholars. The old
Victorian maxim to the effect that ‘‘ chil-
dren must be seen and not heard ’ has been
twisted round with a vengeance, so that
tiny mites must now hear and not see. In
too many cases children have had to stand
the double strain of trying to hear what is
being said and then to understand it.

All honour, then, to the Central Council
for School Broadcasting for issuing a list of
commercial receivers approved as suitable
for use in schools.

The Acid Test.

Every manufacturer whose name appears
in the list has had to demonstrate his
apparatus ‘to the
Approval Sub-Com-
mittee, on premises
(selected by the
Council) where the
acoustic  conditions
approximate to the
average classroom.
Most df the leading
makers are repre-
sented with sets of
the all-mains type
and moving-coil loud
speakers.

There is one sen-
tense in the explana-
tory pamphlet which
deserves to be
printed in letters of
gold. “ The Council
has formed the
opinion that expen-
diture of time and
money on school
broadcasting can be
justified only where
the voice as repro-
duced approximates
to that of a speaker
in a classroom.”’

on the left.
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By Our Special Correspondent.

EVITIES

Melba and Caruso Bro«dcast.

SPECIAL treat is in store for gramo-
£ phone listeners on September 18th,
when a recital of records made by Melba
and Caruso will be given in the Nationad
Programme.

Cool Claims.
\\]HAT was the coolest place in London

during the heat wave? DMr. Garry
Allighan, the R.M.A.’s official publicist,
claimed the honour for Radiolympia, but
quick on his heels came the B.B.C. with the
declaration that the temperature was lowest
in the studio tower of Broadcasting House.
‘“While the rest of the world,”’ runs the
B.B.C. statement, ‘‘ was sweltering in tem-
peratures verging on the go’s, the studios in
the towers registered 68 deg.”” Yet Mr.
Moody, organiser of Radiolympia, would
tell you that ‘* Kensington Cathedral ”’ was
down to 65 deg.”” Frankly, I find it dith-
cult to believe this. To one who trudged,
{ootsore but happy, from one end of Olympia
to the other on the hottest day, the temn-
perature seemed to be topping ninety.

=] =

Safety First.
FOR the truth of Olympia’s best story I

have abundant witness. A com-
missionaire was heard conferring at midnight
with a colleague a few paces from The
Wireless World stand. ‘* Say, Charlie,”” he
asked, ‘“ \Why do you keep the light on be-
side that blinking Robot? ©* ** Why? ’* re-
torted the other, *‘ because I wouldn't trust
it in the dark. I’ve been reading a story
about a bloke who made a monster of that
sort and one night it got out of hand and
throttled him. Believe me, Bill, I would
rather watch that Robeot at a distance.’’

““B.H.”" DISSECTED. A rear view of the model of Broadcasting
House which was displayed on the B.B.C. stand at Olympia. This
is an imaginary glimpse, from the east side, the front entrance being
The main features, including the insulated central tower,
the entrance hall and the large concert studio, stand out clearly.
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" READERS’

i D

ROBLEMS.

HESE columns are reserved for the publication of matter of general interest arising

out “of problems submitted by our readers.

Readers requiring an individual reply

to their technical questions by post are veferred to “The Wireless World " Information
Bureau, of which particulars, with the fee charged, are to be found on page 244.

Conditions for Measurement.

\/ HEN making measurement of the voltages

or currents existing in a mains-operated
receiver, it should be emphasised that all
valves should be working normally, and par-
ticularly that the load imposed on the source
of H.T. supply should also be normal,

1f, for instance, a power grid detector be
removed {rom its socket while making tests
of other valves, an appreciable rise In
eliminator voltage will take place through re-
duction in load, and so the meter readings will
be misleading. Still worse discrepancies are
likely to occur as a resuit of interrupting the
anode circuit of the output valve—or even of
one output valve in cases where push-pull or
parallel-connected valves are used.

Tailure to observe these precautions is prob-
ably responsible for the fact that querists
sometimes submit to us a list of the currents
taken by the various valves in their sets which
is almost ‘' impossible
which no {ogical conclusions can be drawn.

Auto-transformers and Plain
Transformers.
IT was recently shown in the pages of this
journal that difficulties may arise in con-
nection with grid-circuit decoupling when a
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Fig. 1.—Diagram (a) shows a resistance-fed
auto-transformer; the equivalent electrical cir-
cuit is given as an inset. For purposes of compari-
son, a plain resistance-fed transformer is also
shown. R, feed resistance; C, coupling condenser.

"—at any rate, from -

parallel-feed transformier, connected as an auto-
transformer, is.used as an L.F. cqupling. This
arrangeément is showu in Fig. 1 (a), of which
the inset shows the equivalent electrical circuit.
In reply to a reader whe raises the point, it
should be made clear that these strictures do
not apply to a transformer connected in the
normal way, but fed through a resistance-con-
denser combination, as shown 1n Fig. 1 (b).

From Batteries to Mains.

IT is easy enough to change over the anode
current supply of an existing receiver
from an H.T. battery to  mains feed;
at the worst, ~it is unlikely that any-
thing more than a- little extra decoupling
for one or two of the circuits, and
possibly the addition of an output filter device
or transformer, will be necessary. But it is a
different matter when it comes to the question
of converting a ‘battery set for all-mains opera-
tion: by this is generally understood the sub-
stitution of indirectly heated valves of the
appropriate type.
The difficulty here is to cope with the in-
creased efficiency of these valves as compared
with their battery-fed counterparts. A.C. and

D.C. valves are generally at least twice as.

‘“good " as those which they would be called
upon to replace, and, as a result, H.F. and
L.F. instability is quite likely to be the dis-
appointing result of making a change, unless
due care is taken.

We would impress on correspondents who
have written to us on the subject that this
question of conversion can hardly be treated
from a general aspect, and that each case has
to be taken on its merits. Broadly speaking,
the rules are that extra screening and general
isolation of individual H.F. circuits may be
necessary, and that extra decoupling on the
L.F. sifle will almost certainly be required.
Further, to cope with the almost embarrass-
ingly high L.F. magnification that is cbtain-
able from mains valves, it may be necessary
either to abandon one L.F. stage, or at any
rate to employ some form of intervalve coupling
in one of the stages that will provide less mag-
nification than the original arrangement.

Multi-wire Aerials.
OR reception purposes, there is little to be
gained by installing an aerial with a num-
ber of parallel wires; unless a spacing of half-
a-dozen feet or more can be allowed between
wires, a single conductor will give just as good
results.

This is in reply to a reader whose set has
hardly any margin of sensitivity, even for re-
ception of the local stations; he naturally
wishes to obtain somewhat louder signals, and
suggests the method of altering his aerial which
we have mentioned in the preceding paragraph.

Rather than the addition of parallel wires,
we recommend that an attempt should be made
to increase the height of the aerial, and at the
same time to increase the spacing between it
and earthed objects. Generally, these two
recommendations imply pretty much the same

www. americanradiohistorv. com

SEPTEMBER 2nd, 1932.

thing, but occasionally it is possible to find a
position for the aerial that will result in an
increase of its effective height without any
great alteration to its height above ground.

Dual-purpose Aerial Coil.

\, E are asked to explain, as simply as
possible, how the aerial coil of the Pye
“K" receiver acts as a reaction winding as
well as fulfilling its normal function. Our
querist has studied the review of this receiver

which appeared in our issue of July 22nd.
What actually happens should be made clear
by a consideration of Fig. 2z, in which the
reaction circuit is shown in heavy lines. A
propoition of the amplified high-frequency
voltages appearing on the anode of the detec-
tor valve are passed back through that part

4
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Fig. 2.—One coil : two purposes. Simplified
diagram showing the use of a section of the
aerial coil as a reaction winding.

of the primary coil included between the points
marked « and &; the actual extent of feed-
bacic is determined by the setting of the re-
action condenser RC. The ‘““sense’’ of the
primary winding is such that voltages induced
into the secondary will be in the correct phase
for reaction effects.

Thanks to the interposition of the H.F.
choke, there is virtually no loss of incoming
signal energy. In practice, this simplification
of design, by the avoidance of a reaction wind-
ing, is entirely satisfactorv, but a certain
amount of care, both with regard to circuit
constants and .layout, is necessary for the
attainment of best results. The general scheme
has other applications, but obviously has
special attractions in a set with a magnetically
coupled input filter.

FOREIGN BROADCAST GUIDE

KAUNAS

(Lithuania).
Geographical position : 54° 55 N.: 23° 5¢' E.
Approximate air line lrom London: 1,015 miles.
Wavelength: 1935 m.  Frequency: 135 kcs.
Power : 7 kw.
Time: Central European {coincides with B.S.T.).

Standard Daily Transmissions.

10, 15, B.S.T,, sacred service relayed from Kaunas
Cathedral (Sun.): 12.00, weather and news ; [8.30.
concert, talks ; 20.00, Time Signal, weather, news :
21.10, concert. The studio usually closes down at

23.00

Announcer: Man.

Opening Signal: A few chords on piano, followed
by ticking of a clock and time signal (chimes).

Interval Signal : Gong.

Call: Allo! Allo! Lietuvos Radio Kaunas

Closes down with the words: Radio Kaunas sako la
banaki (Radio Kaunas says good-night) followed
by the) Lithuanian National Anthem (Gramophone
record).
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EDITORIAL

After the Show.

I1IE Radio Show at Olympia,
the biggest Ixhibition of its
kind ever heid here, has come
and gone, and, judging by
official reports issued by the organisers,
the Show has been a gratifying success.

The Exhibition is intended to interest
not only the public direct, but also all
those whose business it will be to sell
wireless apparatus during the coming
season.

It has been stated officially that no
less than fifty million pounds’ worth of
radio instruments and components
will pass into possession of the public
as a result of the [xhibition, as com-
pared with twenty-nine million pounds’
worth of business last vear.

This statement js extremely en-
couraging. coming at a time when this
country has by no means recovered
from depression, but we think a little
further explanation should have been
given as to what these figures really
represent. They are not the total of
orders placed by the public who will
use the apparatus, but represent the
dealers’ estimates of what they can sell.

Again, the figure for the sale of valves
is put at ten nullion and the orders
for sets at two million. We would like
to know whether we are not correct in
supposing that ten million valves
represents the estimated sale of valves
by the various manufacturers, including
valves in the two million sets. If we
take the average number of valves in a
sct at three, we have already accounted
for six million out of the total of
ten million, so that in the official
estimate it would appear that this sale
of six million valves has probably been
included twice over, and so it may
be with components and batteries
brought into the total of fifty million
pounds. However, fifty million is a
good round figure, and probably serves
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as well as any other the purpose for
which it was given, namely, to impress
upon the public the success of the
Exhibition and the importance of the
mdustry.

The Demonstrations.

LTORE we leave the Wireless
Show as an event of the past,
we feel that it is necessary to
say a word about the demonstra-
tions. The demonstrations carried out
by the firms who had special audition
rooms for the purpose were, for the
most part, extraordinarily well done,
and the firms concerned are to be
congratulated on their enterprise.

We cannot help feeling, however,
that arrangements for demonstrations
are still totally inadequate for a wireless
show of such dimensions. The number
of persons who could attend the over-
crowded demonstration rooms was but
a_ very small percentage of the total
number who visited Olvmpia, and yet
the purpose of the Show is to sell
wireless and gramophone reproducing
equipment, the. sale of which should
depend not upon appearance but.upon
performance. It may be argued that
the arrangements provided - by -the
B.B.C. for an amplifier to feed sets or
loud speakers on every stand covered
these requirements, but it seemed to us
that the futility of this form of demon-
stration was never more clearly shown
than at this year’s Exhibition. Not
only is this form of reproduction no
proper indication of the performance
of a receiver, but the programme
material available for reproduction
during a large part of the period of the
Show was quite unsuitable. Those
responsible for the Lxhibition should
put their heads together and see
whether it is not possible to devise
some more satisfactory arrangement
before the next Show comes round.
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Matchin

By A. L. M. SOWERBY, M.Sc.

Part L.—How to Ensure Perfect

N constructing a receiver in which it
is intended that all the tuned circuits
should be operated simultaneously by
a single knob, there are two essentials

that must be attended to if the circuits
are to tune accurately together over the
whole waveband. It is first necessary that
the various sections of the tuning con-
denser should be perfectly matched, so
that the tuning capacity in use shall be
the same for all circuits, no matter what
the setting of the dial. As a second
essential, the coils used must all be of
exactly the same inductance, so that they
may all be tuned to the same wavelength
by the matched capacities.

For the matching of the sections of the
mulli-gang condenser it will in nearly
every case be necessary to rely upon the
maker of that component. In other words,
a factory-built and factory-matched unit
must be purchased, since the facilities at
the command of the ordinary amateur
are not sufficient to enable him lo adjust
a number of separate condensers to have
identical capacities at all points of the
tuning range.

In the matter of coils the hmitations
are less severe, in that they are not subject
to variation during the process of tuning,
and so have to be matched only once.
+The constructor of a set, especially if it
is to be a set built to his own design,
would often like to make his own coils, if
only because the exact coils he wants are
probably not available from any of the
manufacturers. Alternatively, the builder
of a set to a published design may already
be in possession of a number of coils
which might be used in the receiver to
be built if only they were known to be
matched.

Systematic Checking.

Even if the design is not exactly that
required for the new set—if, for example,
they are tapped in the wrong places or
have no reaction winding—they at least
represent screening boxes fitted with
formers which, but for the bugbear of
matching, could quite readily be rewound
for the new set.

It is an unfortunate fact that a certain
amount of laboratory apparatus, together
with a good deal of experience in regard
to likely sources of error, will be needed

if an attempt is to be madc to match the
various coils as components hefore they
are built inte the set. But, on the other
hand, little more than careful and

HERE are probably many con-

structors who would like to wind
the tuning coils for their single-control
recetvers, but who feel that the pur-
chase of apparatus for exact matching
of inductance is not worth while.
This article, contributed by Mr.
Sowerby, who has carried out con-
siderable research in coil design, ex-
plains that the set itself can provide
practically all the apparatus neces-
i sary for accurate balancing of tuned
cireuits.

systematic checking is needed if the
matching of the coils is done after the
set is built, for the set iisell can be made
to provide practically all the apparatus
necessary.

The method of checking to be
described is one that really depends on
the correctness of matching of the sections
of the ganged condenser, but the neces-
sary adjustments to the coils will auto-
matically be done in such a way as to
compensate, so far as coil adjustment
can do so, for any discrepancies that the
condensers may exhibit. It will therefore
be worth while to apply the checking pro-
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Fig. 1.—Matching coils roughly with the aid

of signals from the local station. This is only

necessary when coils of different physical
dimensions have to be matched.
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cess to any set which gives rise to a
suspicion that the tuned circuits are not
properly matched, no matter whether the
fault should properly be attributed to the
condenser or to the coils.

The principle of the checking process
suggested is not at all difficult to follow,
but it is necessary, before describing i,
to make absolutely clear the point from
which the checking starts. It is assumed
that the set has already been built up
and completely wired, every component,
including the coils, being in its proper
position and correctly connected up. If
the coils have been wound at home, it is
assumed that they have been roughly
matched by winding them on formers of
the same size, using the same number of
turns of the same gauge of wire in every
case. For example, the medium-wave
windings might consist of 100 turns of
30 d.s.c. wire on a 1}in. former, and the
long-wave coils of 250 turns of 36 enamel
wire wound in slots.

Coils of Different Diameter.

1f there happens to be in stock an odd
lot of formers of different sizes there is
not the slightest objection to using them,
but it will then be necessary to do a little
preliminary rough matching after wind-
ing them and before building them into
the set.  This can be done with quite
sufficient accuracy by connecting up one
coil as the aerial coil of a single-valve
set, and noticing the setting of the tuning
condenser required to Dbring in the local
station. The turns on the other coils are
then so adjusted that the local station is
tuned in at the same setting of the dial,
an error of two or three degrees being
permitted at this stage.

Since it is difficult to couple a screened
coil to an aerial without some auxiliary
means, it is suggested that a coil of about
five turns of wire be wound on any con-
venient former (e.g., a matchbox) and
connected as shown in Fig. 1. If this coil
is omitted and the aerial is connected
directly to the grid of the valve tuning
will probably be so broad that it will be
impossible to determine the point of
resonance even approximately, since no
reaction is being used. The same coupling
coil and the same aerial must, of course,
be used for all the coils.
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Matehing Coils.—

At first glance it would seem that, by
really careful matching on these lines, it
would be possible to bring all the coils
to an identical value of inductance, but
in practice, owing to differences in the
stray capacities of the various coils, such
matching is not really reliable, however
carefully it 1s done. The small differences
that remain can be detected with certainty
only in the receiver itsclf, where the
trimmers of the multi-gang condenser can
be used to even up the stray capacities.

The next step, therefore, is to build
up the receiver, finishing it off completely
so far as the wiring is concerned, but
arranging matters as far as possible in such
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Fig. 2.—A simple and very convenient oscil-

lator with the aid of which signals on any

wavelength may be obtained for ganging
purposes whenever required.

a way that the coils are reasonably ecasy
to get at for any final adjustments that
may be found necessary.

For carrying out the ganging fwo
auxiliary pieces of apparatus are necessary.
Of these the first is a local oscillator
capable of being tuned over both the
wave-ranges. This is used to provide a
signal of any desired strength on any
wavelength, for while it is possible to
carry out a complete check of the tuning
of a ganged set without any signals other
than those provided by the various broad-
casting stations, the work is enormously
facilitated by having a controllable source
of signals at hand. The time spent in
making up the oscillator will probably be
repaid at least [wice over in the saving
of time brought about by the greater con-
venience of working with it at hand.

A Simpte Oscillator.

There are many possible circuits for an
oscillator, but that shown in Fig. 2 is
probably the most simple. It uvses few
components, and those very ordinary
ones, while it requires neither skill nor
knowledge to persuade it to function,
being practically infallible in this respect.
It will work equally well with any type
of valve, and requires only a very low
anode voltage to drive it.

The Hartley circuit is used, involving
a tapped coil. Provided that it has a
tap not too near one end any coil may
be used here; a centre-tapped plug-in
coil, if such 1s available, will be found
the iost convenient when it comes to
changing the wave-range. Any condenser
may be used for tuning it ; in the absence
of a tuning condenser of ordinary type a
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reaction or a pre-set condenser of maximum
capacity 0.0005 mid. will be found per-
fectly satistactory.  The anode voltage
required will depend largely upon the
valve available; for a small power valve
(220 P class) g to 15 volts will prob-
ably suffice, though a high-impgdance
valve may need as much as 40 or so
volts. Since the oscillator is inclined to
take a very heavy anode current, it is
strongly recommended that the voltage
used should be the lowest that will give
satisfactory oscillation.

The remaining piece of apparatus that
1s needed i1s one that is almost certain
to be in the possession of any constructor
who is likely to tackle the job of match-
ing coils—it +is a milliammeter.  The
range it covers is almost immaterial, as
it will be used only for detecting resonance
by change of anode current, nor is it
necessary that it should be a high-class
meter of guaranteed accuracy.

The principle involved in the actual
matching is to use each valve of the set
in turn as a detector, connecting the milli-
ammeter in the anode circuit in each case.
A skeleton circuit of a receiver with two
tuned high-frequency stages 1s given in
Fig. 3; the process of making the indi-
vidual adjustments necessary to ensure
that the tuned circuits have almost
laboratory perfection of matching will be
described with reference to this particular
set for the sake of making the description
as clearly defined as possible.

We begin by providing a signal at a
low wavelength from the oscillator, and
tune it roughly by rotating C,, C,, and
C, together on their common spindle.
Then, with the meter in the anode circuit
of V,, we adjust the trimmer across C,
until maximum deflection of the needle
is obtained. We now know that the first
tuned circuit is accurately tuned to the
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points on the scale. To check this, the
oscillator is readjusted to give a signal
which can be tuned in near the upper
end of the receiver's tuning range, and
the milliammeter, still connected in the
anode circuit of V, is watched. By turn-
ing the condenser spindle a maximum de-
flection can be observed, but a little
thought will show that it no longer neces-
sarily corresponds to the exact tuning
point of the last tuned circuit. Instead,
it corresponds to maximum signal on the
grid of V,, which will be reached when
the ganged condensers are set to give the
best average tuning of the three tuned
circuits.

Test Each Circuit in Turn.

3y the exercise of a little ingenuity it
is not difficult to put the first tuned cir-
cuits temporarily out of action, and so
to make the setting of the ganged con-
denser depend only on the third circuit.
Perhaps the easiest methed is to shunt
each of them with a resistance low enough
in value to ensure that, while a signal will
still be passed on to the third tuned cir-
cuit, the other two will tune so flatly that
the setting of the gang condenser giving
the greatest deflection will be determined
entirely by the needs of the last circuit,
the other two becoming practically
apeiiodic.,  Somne 2,000 to 5,000 ohms
will be found about nght for the two re-
sistances, and as they will have to be
moved about before the process of
checking and adjusting is finished it
will be well to equip them with clips for
speedv connection and removal.  They
may be connected directly across the first
two sections of the ganged condenser, or,
if more convenient, directly from grid
of valve to earth.

Having noted the reading of the gang
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Fig. 3.—Skeleton diagram ot receiver containing triple-gang condenser.

A method of

making the coils L,. L, and L; match exactly is described in the text, this receiver being
taken as an example of the process used.

incoming signal.  Leaving all else un-
touched, the meter is transferred to the
anode circuit of V, and the second
trimmer is adjusted in the same way.
Finally the meter is again moved, this
time to V,, and the last trimmer is care-
fully sct.

We now know that all three circuits
are accurately tuned to the signal, and
it follows that if the three tuning con-
densers and the three coils are exactly
matched ganging will be perfect at all
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condenser which tunes in the signal on the
third arcmt, the resistance is removed
from the second condenser and clipped
instead across the third, at the same time
moving the milliammeter to the anode
circuit of the second valve. The signal
from the oscillator is again tuned in, and
the reading of the dial, which shows the
tumng point of the only unshunted circuit,
the second, is noted. In the same way
the tuning point of the first circuit 1is
found, the iesistances now being across
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Matching Coils.—
C, and C,, and the milliammeter con-
nected to V.

Collecting the information obtained up
to this stage, and inventing some likcly
figures by way of example, we now know :

(a) That at 5° on the dial all circuits
tune to the same wavelength,
tfor we adjustied them to do so
with the trimmers;

and (b) That for some longer wavelength
the tuning points are 93°, g6,
and 94° for first, second, and
third tuned circuits respec-
tively.

‘Assuming for the moment that all the
condenser sections are perfectly matched,
we have thercfore found that the second
circvit (the g6° one) requires a greater
increase in capacity to tine tfrom the
low wavelength to the high than does
either of the others. Consequently L, has
a lower inductance than either L, or L.

As it is easier to remove turns from a
coil than to add them, we will bring the
inductances of the other two coils down
to that of L,, taking this as a standard.

Clearly, L, (93°) can stand more rednc-
tion of inductance than L, (947); we
will, therefore, begin by taking one tumn
off this coil as a trial correction. This
will, of course, move the tuning points
of the first tuned circuit in all positions
of the dial; we must, therefore, reset the
trimmer across C, at the low wavelength.
The process of doing this has already been
described, and it only needs to be re-
peated with the oscillator set at about the
same wavelength as before ; this time, for
the sake of higher accuracv, we will chp
the two resistances across the condenscrs
not being adjusted while we retune each
trimmer.

Making Small Changes in
Inductance.

Reverting to the higher wavelength
again, and finding the threc tuning
points as before, we may discover that,
instead of the figures 93°, 96°, and g4°,
we now have 93°, 96°, and 94°. The
alteration to the coil has resulted in shift-
ing the tuning point of the first tuncd
circuit from 93° to 95°.

This tells us at once that one turn on
the coil is the correction required for an
error of two degrees on the condenser at
the wavelengths being used, thus provid-
ing a verv definite basis on which to
work. It i1s at once evident that 1..,, now
tuning at g4°, will tune at g6° if we remove
onc turn, and we can do so at once with-
out fear of seriously overshooting the
mark.

But what do we do about L, ? Take
off half a turn? Such a proceeding is
possible, but introduces some uncertaintly
owing to moving the wires running from
the end ot the coil to the rest of the cir-
cuit ; the extra length of this might quite
well make up for much of the lost half-
turn. A better scheme is to lengthen the
coil by sliding the end turns a little out-
ward towards the end of the former, which
will make a small reduction 1 the in-
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ductance. Moreover, such a mode of cor-
rection has the great advantage that it
provides a continuous adjustment, so that
the coils can be corrected, by small move-
ments of the turns, to as high a degrec
of accuracy as we like to take the trouble
to get.

~ Alter taking a turn off L, and shifting
the end turns of L, a little, the process
of trimming at a low wavelength and
checking al a high wavelength 15 re-
peated, when it is found, let us imagine,
that the dial readings have become 95.7°,
g6°, and ¢6.1°.

A useful modulated oscillator for ganging superheterodyne and straight receivers.

SEPTEMBER oth, 1932.

denser-sections are not identical, all we
know is that the coils have been adjusted
to compensale for their variations at one
point (al g6° in the example taken), and
ganging may or may not be periect at
other points.

If it should turn out lo bhe imperfect,
there is nothing we can do about 1t unless
we elect lo start correcting the conden-
sers by bending the vanes, which intro-
duces more complications than can be
dealt with towards the end of an article.
But with all the apparatus at hand, it
would be a strong-minded man indeed

Constructional

details of this unit were given in last week's issue.

The crror is now small, but once em-
barked on the task of matching the coils
we naturally feel we may as well make
a real job of it, and end up with abso-
lutely perfect matching. On L, we have
overshot the mark by a tenth of a degree
in removing that one turn; if the remain-
ing turns are still wound as closely as
they will go we cannot retreat to 6.0°
by squeezing the turns up, and must,
therefore, make a trifling outward move-
ment of the end turns of L, to bring that
also up to 96.1°.  As for L,, we notice
that the last adjustment has more than
halved the outstanding error, so that a
further outward shift of the cad turns,
but this time a smaller shift, should be
about right.

After making these alterations and re-
trimming at the short wavelength, we
check, and at last find 96.1°, 96.1°, and
96.1° as the reward of our efforts. Or, if
we do not achieve perfection this time,
one or two more trials will see us at our
goal.

At this stage we know for a certainly
that ganging is absolutely perfect at the
top and bottom ends of the tuning dial.
If the condenser-sections are perfectly
maiched, then we have adjusted the coils
to identical inductance values, and it will
inevitably follow that ganging must be
perfect at all intermediate points on the
dial. But if, on the other hand, the con-
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who could forbear fo c¢xercise his newly
acquired skill by checking the accuracy
of the ganging at, say, 50°, it only as a
matter of interest.

To do so, the oscillator is set to give
a wavelength that tunes in at about this
point, and the exact tuning points of the
three cirenits are found by the same
method that was used at the higher wave-
lengih.  The trimmers, be it noted, have
already been set, and their adjustment
must naturally not be altered.

Ganging on the Long Waves.

In estimating the effect of any ciror
that may be found in the ganging during
this closer examination ot its perfection,
it may be helpful to remember that with
a 100-degree dia! an error of one degree
implies that the circuit concerned is tunced
about 10 ke. away from the station with
which the others are m resonance. Ap-
proximately, that is, to the next station
on the list. On a 180-degree dial each
degree naturally represents a lesser error
__about 6 kc.  Whether the error found
in any particular case is, or is not, likely
to be seriously detrimental to the per-
formance of the receiver is a matter which
must be left to the individual judgment
of the user, who will have to take into
account the degrec of selectivity and sen-
sitivity needed in his particular locality.
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High Inductance Smoothing Choke.—

When assembling the core all the ‘T ”'-
shaped stampings must be inserted from
the same side and the square hole in the
bobbin filled to its capacity. They should
be packed as tightly as possible, c¢ven
though this necessitates lightly tapping
home the last one or two.

The ““U” members can then be as-
sembled, using as many of these as there
are ‘T’ pieces, thus forming an exact
number of pairs. Fit the end-clamps and
retaining bolts, but run the nuts on finger-
tight only at this stage. Before closing
up the iwo gaps in"the side limbs of the
core, insert a piece of insulating material
—its nature is of no consequence -—o0.62in.
thick and in width slightly less than that
of the core, so as to allow for contraction
when the stamping nuts are tightened.
Material of this thickness is equivalent to
No. 24 s.w.g. approximately.

At this stage four small strips of wood
should be prepared and forced in between
the clamping bolts and the core, their
function being to prevent the air gaps
from opening and sc altering the charac-
teristics of the choke.

It remains now only to prepare a
terminal strip, for which either ebonite
or Paxolin can be used. This is fixed
to the extensions on the top clamping
bolts by two additional nuts. The fixed
resistor can be mounted on this quite con-
veniently in the manner shown in the
detailed drawing and i the title illus-
tration.

“ News by Television.”

N ESSRS. BAIRD TELEVISION, LTD.,

in drawing attention to the article,
“ News by Television,”” describing the new
Marconi apparatus in our issue of August
5th, state that a similar device was in regu-
lar operation in connection with their broad-
cast programmes, and was described in
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DISTANT RECEPTION NOTES.

A Useful Frame Aerial Hint.

FI:'\I{E greatest enemy of long-distance
listening during the summer of 1932
was atmospheric interference, and this
is still with us to some extent. There
is no means of entirely eliminating the inter-
{ference produced by the heavily damped
wave trains of atmospherics, but there is a
method of dodging it which I often find very
useful.  Atmospherics frequently originate
in a well-defined disturbance centre and
arrive therefore from one direction. Every-
one knows that the frame aerial has direc-
tional properties, but it is not always realised
that the most marked of thesc is that signal
strength is at its minimum when the frame
is turned so that its windings are at right
angles to an imaginary straight line joining
receiving station and transmitting centre.
This property can be made use of when
atmospherics come from a particular area.

Using the Frame.

One great ‘‘hotbed ' of atmospherics is
Northern Africa, and interference from this
centre arrives from a southerly direction.
By turning the frame so that it points
roughly east and west it will often he found
that interference is enormously reduced.
In any case, the method is first of all to
discover whether there is a minimum-inter-
ference setting of the frame, and, if so, to
adjust it carefullv. Long-distance reception
is then mainly confined to stations within
the purview of the frame when set in this
way. It luckily happens that some of the
best Continental stations are sitnated in the
castward ;  when, therefore, interference
comes {from a southerly direction the number
from which a selection can be made and
whose programmes can be received alinost,
if not entirely, clear of interference is con-
siderable.

It is very interesting to note the way in
which stations that have not been receivable
for many weeks now begin to reappear in
one’s records of reception. Madrid Union
Radio 1s a notable example. The station
comes into operation at 7 p.m:, but shares a
wavelength with Moscow-Stalino. It is only
after the Russian station has closed down
that Madrid can be heard, but late in the
evening I have obtained excellent reception.
Budapest is a second station now returning
to strength. Full loud speaker volume has
been obtainable on many recent evenings.
Others of which little or nothing was heard
in June, Julv, and August, but which now
become better and better received, are
Vienna, Lyons, Doua, Bclgrade, Moravska-
Ostrava, and Leipzig.

Good Stations.

Last week T gave a list of a dozen reliable
foreign stations on the medium waveband
and mentioned that there were many others
which might be regarded as ‘‘odds-on
chances”’ rather than ‘‘certainties.”” lere
are some which fall into the latter category
at the present time. Ilorence on 500.8
metres is a very much improved signal,
though strength still varies somewhat from
night to night. Prague on 488.6 metres
shows small variations, but is almost always
a good signal. Stockholm on 4335.4 metres
is rapidly becoming as good as Rome. Kato-
wice on 408.7 metres is well eeceived on
many evenings. Sottens on 403.8 metres is
occasionally good, but there are still even-
ings when this station is almost inaudible.
Frankfurt on 389.6 metres gives good recep-
tion when free from heterodyue interference.
Breslau 1s strengthening up and frequently
provides excellent reception.

D. EXERr.

A WELL-KNOWN FOREIGN STATION.

““ Television’ for November, 1930,
a continuous message being broad-
cast by means of a tape pulled past
the scanned area at a low speed. The
Company adds that the apparatus is
described in  British Patent No.
324,029. ‘

We are informed by the Marconi
Company that their apparatus is de-
signed solely for the purpose of trans-
mitting one type of picture—a long
strip of transparent tape which fills
the whole of the frame, this being the

central feature which controls the
general mechanical design of the
apparatus.

The electrical design is based funda-
mentally on the frequency band avail-
able for the television transmission,
and this determines the length of the
frame for a ‘given picture frequency
and number of scan lines per picture.
The object in view is to transmit the
maximum amount of intelligence pos-
sible in a given picture area deter-
mined in this way, and this results in
the use of straight line scanning,
preferably along the length of the
picture.

The Marconi Company adds that
the apparatus is covered by British
Patent No. 373,288.

The Dutch station at Hilversum which transmits on 1875 metres and exchanges wavelengths
with Huizen every three months.
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Before wireless was heard of.

The Case of a Dentist.

I SEE by the newspapers {hat a dentist has
been successfully sued by an indignant
neighbour for creating a disturbance by
operating, or permitting to be opelated, a
loud speaker at such volume that it destroyed
the repose of the aforementioned nerghbour
on the other side of the party wall.  The
dentist 1s now reported to be taking counsel’s
opinion whether he would be likely to succeed
in an action against the jerrybuilder who put
up the house.

This matter seems at first sight very trifling
and 1n51gmhcant but since, as one journal
points out, it is the first time an action of this
kind has been successfully brought in the case
of a loud speaker used in a private dwelling
house, it is actually of the utmost importance
and opens up possibilities of suppressing
forms of interference which were troubling
mankind years before wireless was heard of.

No longer shall we have to put up with the
perpetration of the ‘‘ Turkish Patrol” by
the wretched child next door, as it will only
be necessary to sue the parents in order 1o
cause the child and its pestiterous piano-play-
ing to pass into merciful oblivion. Needless
to say, the depraved creatures who insist on
taking their loud speakers into the garden will
be among the first to he swipe(l

The greatest advantage of all which the
success of this action gives to the broadcast
listener, however, is that it gives a precedent
for bringing an action against people owning
advertising signs, face lifters, fans, trams,
and all the other eclectrical paraphernalia
which make life scarcely worth living for the
wireless enthusiast.

A Wild Goose Chase.

THL period of the vear now with 11s, when
radio exhibitions break out in spots over
the surface of the earth like measles, is always
my busy time, as I make it an invariable rule
to visit every one which is within a thousand
miles’ radius of London. I must, therefore,
crave the induigence of my numerous corre-
spondents if replies are rather delaved or are
short and sweet, like a donkey’s gallop. Like
Mr. Squeers, I give evervone individual
attention, and everyone gets a personal
reply, but do not forget that, like Hemy Hall
and Co., I have my own ““signature,” and
no cbullitions are genuine \\nhont it.

This year I have missed the Berlin Show
owing to a most foolish mistake on my part.
As you probably know, the opening date of
the Berlin Show coincided with that of
Olympia, but it continued for one day longer.
The Paris Show, on the other hand, will be
held during the second week in September.
Unfortunately 1 confused the two, and as
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UNBIASED

soon as Olympia closed last Saturday night I
made a dash for Victoria, en route for the
mght <ervice between Folkestone and Dun-
kerque, intending lo devote Sunday to the
Paris Show. Having arrived in the once-gay
city, I sped as fast as a French Jchu could
takc me to the scene of action.

To my astonishment I found no radio show
at all, and after a heated but halting argu-
ment with a fierce looking individual in a
gaily coloured uniform, the horrible truth
dawned on me. The exhibition which I had
come 10 see was over umpteen hundred miles
away, and not even an aeroplane could get
me there in time. Taking sorrowful leave of
my much beribboned informant, who, judg-
mg by his uniform, may have been anything
from a postman to a Marshal of France, I

éz,

No radio show at all!

wended my way slowly to the nearvest calé,
where 1 sought repose until the time came for
me {o catch my train at the Gare du Nord.

.1 have made a firm resolve that in future I

would buy a copy of ‘The Wireless World
Diary rather than rely upon my memory.

T feel so dispirited about it that 1 wonder
if T sliall have the energy to go back to Paris
in September ; and for two pins (type split,
valve for the use of) I would exceed my
thousand-mile limit and buzz off to the New
York Show, which I have not visited since

1924.

Wire for Sale?

UCH acid comment has been made by

the inhabitants of Geordieland, in
letters  written to the editors of local
journals, concerning their inability to receive
the Newcastle station since it swooped down
to its present low wavelength. I think that
an epistle from an individual who signs him-
self with the age-old nom de plume ‘' Dis-
gusted”” just about takes the biscuit, or
whatever it is that they do take in that part
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of the country. After delivering himsell of
a diatribe concerning the B.B.C. aml its clarty
tricks, he demands to know why he and all
his fellow Geordies should be compelled to go
to the expense of altering their crystal scts
just to please the mandarins of the B.B.C.
Surely '‘Disgusted ”’ and his friends should
know that, so far from causing them expense,
the B.B.C. is actually putting money into
their pockets by releasing some of their
capital which is at present tied up in their
sets in the form of superfluous copper wire.

The Parish Pump.

UDGING from the remarks made by the

Radio Editor of one of our northern
journals, people up that way are thoroughly
dissatisfied with the North of Englaud news
bulletin.  Having listened to this delectable
Hem once or twice myself, I must say that 1
entirely sympathise. The Regional news
from London is usually dull and uninterest-
ing, but from experience of both I really do
think that it does not touch such depths of
parochialism as does its northern counter-
part, which descends to such paltry statistics
as the number of library books issued in Sal-
ford, and the amount of fish and chips sold
in Blackpool over a given period.

At the nisk of being unmasked and put on
the spot when I visit the Manchester Show,
I must place on record the views given to
me by a well-known B.B.C. official - 10, not
the chief charlady this time—when 1 put the
peint to him. He stated that experience had
definitely proved that the people of the north
were more parochially minded than those of
the south, and while southerners would be¢
entirely disinterested in the amount of lip-
stick used annually in Tooting, similar de-
tails regarding Bootle would be welcomed n
the north.

Erighter news bulletins.

I pointed out to him that the views of the
northern editor were diametrically opposed
to his, but he parried by stating that in all
probability the editor was not a (rue
northerner but merely a  transplanted
southerner who knew no better.
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NEWS of the WEEK

Current Events in Brief Review.

A Happy Testing Ground.

HE village oi South Mimms, near Brook-

mans Park, is becoming a favourite spot

for testing the selectivity of receivers, as,

in addition to being almost under the

shadow of the B.B.C. aerials, it is the only

village in the neighbourhood with alternat-
g current inaius.

Radiolympia Results.

THE Olympia Exhibition has proved an

undoubted success from the point of view
of the manufacturers. It is stated that
orders to the value of £50,000,000 have re-
sulted, as compared with f29,000,000 last
year, and it is estimated that the new busi
ness securcd will probably give employment
to 20,000 extra workpeople.

Automatic S O S Device.
XPERIMENTS are being carried out at
Hamburg with a new forin of apparatus
intended for vessels which are not equipped
with wireless wherebv SOS signals and the
name and position of the ship are sent out
by means of a spark transmitter supplied
with current from a hand-driven dynamo.

Cunard Company’s Ship
Installations.

THE Cunard Company, who for years past

have operated and maintained the wire-
less services on their vessels, announce that
they have now entered into an agreement
with the International Marine Radio Coni-
pany to carry out these services in the near
future.

Eie

Mast of the new high-power station at Breslau,
showing umbrella-shaped top of the vertical
aerial.

TO MADRID. Mem-
bers of the B.B.C.
who are attending the
International Radio
Telegraph Convention
now being held in
Madrid. Mr. Noel
Ashbridge, the chief
engineer, is seen on
the left with Vice
Admiral Sir Charles
Carpendale, the con-
troller of the B.B.C,,
and Mr. L. W.Hayes.

The Madrid Conference.

IM[’ORTAN’I‘ developments may be ex:

pected to result from the International
Radio Telegraph Convention, which opened
in Madrid this month. The Post Ottice is
represented by Mr. I, W. Phillips, the chief
of the telegraphic departiment and Assistant
Secretary to the G.P.O., together with Col.
A. S, Angwin, Mr. F. Strong, and Mr. B, L.
Barnett, while the Admiralty, War Oftice,
Board of Trade, Air Ministry, and the
B.B.C. have also sent delegates.

Wavelength Problem.

ROBABLY the most vital question heing

discussed is the allocation of wavelengths
both for broadcasting and for amateur ex-
perimenters: . Fhe Union Internationale de
Radiodiffusion, in view of the. present con-
gestion of broadcasting wavelengths in
Europe, is said to cast envious cyes upor
some of the wavelengths at present used by
the mobile services, while amateurs are
anxious “to obtain the exclusive rights to
wavelengths which “they now share with
other services, as well as additional wave-
bands in the ultra-high-frequency region.

Amateur Representatives.

HE claims of amateur transmitters ar
being urged by Mr. K. B. Warner and
Mr. P. M. Segal, of the American Radio
Relay League, who will remain at Madrid
during the whole Conference, while the
R.S.G.B. is represented by its Acting Vice-
President, Mr. A. E. Watts, and the
Spanish Association E.A.R. by Mr. Miguel
Mova, so the various contending elements
are not lacking able advocates to safeguard
as far as possible their respective interests.

More Power for Freiburg.

HE German Postal Authorities have

bought a house in the village of Betzen-
hausen, about 3 kilometres distant from
Freiburg-im-Breisgau, where they intend
erecting a new transmitter having an output
of 5 kilowatts to the aerial which, it is
hoped, will be ready early next spring to
take the place of the present quarter-kilo-
watt relay station.

Drastic Measures with Man-—
made Statics.

THE Roumanian Governinent has passed
a law making it compulsory for all elec-
trical apparatus to be guaranteed free from
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danger of interference with radio sets, and
even apparatus at present in use must be

rendered innocuous “within  two months
from the publication of this law. Penalties
ranging from 3,000 to 15,000 francs will be
imposesl on delinquents, and every listener
will have the right to claim damages from
owners ol motors, etc., that interfere with
his reception.

Germany’s New High-power
‘ Station.
"THE new station at Breslan, which was
formally opened on August 28th, is
rated at 60 kilowatts, and transmits on a
wavelength of 325 meties.- The aerial is of
an unusual type, consisting of a vertical wire
suspended within a wooden tower and
having an umbrella-shaped top, whose
function is to increase the effective range
of the ground wave by changing the angle
of the retlected wave.

Stolen Goods.

“T"THE Automatic Coil Winder and Electrical

Equipment Co., Ltd., of Winder House,
Douglas Street, S.W.1, offer a reward of /50
for information that will lead to the convic-
tion of the thief and the recovery of the
Universal Avometer which was stolen from
their stand at Radiolympia on the night of
August 24th; the number on the scale plate
was 82-375. As this was the only com-
pleted instrument on their stand and was
with forty other Avometers, it is evident
that the person who took it knew what he
wanted !

The Wireless World
INFORMATION BUREAU.
Conditions of the Service.

HE service is intended primarily for readers
meating with difficulites in the construec-
tion, adjustment, operation, or maintenance of
wireless receivers described in 7'he Wireless
World, or those of commercial design which from
time to time are reviewed in the pages of 7'he
Wireless World. Every endeavour will be made
to deal with queries on all wircless matters, pro-
vided that thev wre of such a nature that they
can be dealt with satisfactorily in a letter.
Communications should he addressed to 7'/e
Wireless World Information Burean; Dorset
House, Tudor Street, K.C.4, and must be accom-
panied by a remitlance of 5s. to cover the cost
of the service. The enquirer’s name and address
should be written in block lelters at the top of all
communicatious.
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NUTS TO CRACK.

Instructive Problems and their Solution.

HE present series has been started by
The Wireless World for the benefit of
readers who like to work out little
problems for themselves and be suie that the
results they obfain are correct. At frequent
intervals wireless problems are presented, and
in the following instalment the answers are
given with the methods of working them out,
and hints on possible points of difficulty.
Problems 62, 63 and 64 have already been
given, and below the answers appear, whilst
another set of problems is included this week
for treatment in the next instalment.

QUESTION 62.—An electric lamp is marked
40-watt 220-volt. What current will 1t
take from 220-volt D.C. mains, and
what resistance will it have at that volt-
age? What further specification would
be required before employing such a
lamp in a D.C. mains receiver?

‘Answer—0.182 amp., 1,210 ohmns. Fila-
ment current and voltage of set must be
known, also the voltage-current characteristic
of the lamp.

It is now fairly common in D.C. mains
sets to employ electric light ““bulbs’ to
drop the mains voltage to an amount suitable
for the filament supply.  Unfortunatelv,
however, the question of selection 1s compli-
cated by the fact that, when so used, the full
mains voltage is not effective across the lamp.
The result is that a considerably smaller
current may flow than would be the case if
the lamp was used simply for its normal
lighting purpose.

The present question refers to the current
and resistance of the lamp at 220 volts ; there
is here, therefore, no question of employing
it as a ** voltage-reducer.”” The fundamental
formula relating the power taken by a given
resistance to the D.C. voltage across it is
W=E?/R, where W Is in watts and E and
R are in volts and ohms respectively. For
the lamp in question, W=y4o and E=220.
Therefore, we may write jo=(220)"/R,
whence

R =(220)*/40=1,210 ohms.

The current taken by the lamp is obviously
given by E/R amperes, i.e., it is 220/1,27T0,
or 0.182 ampere.

Before the lamp counld be employed as a
voltage-reducing resistance for a D.C. mains
receiver we should first require to know the
voltage and current necessary to operate the
valve filaments—usually connected in series.
The actual voltage across the lamp would
then be the difference between the tilament
voltage and that of the supply. Finally, we
should require to know the current actually
taken by the lamp at this reduced voltage.
If this current were approximately the same
as that taken by the filaments, the lamp
would be suitable ; if not, another type would
have to be employed. For further informa-
tion on this subject, and also on the difference
between the properties of carbon- and metal-
filament lamps, readers are advised to consult
the article, ‘‘ Lamp Resistances for D.C.

Receivers,”” which appcared in the issue of
8th June last.

QUESTION 63.—For a certain double-range
voltmeter a current of 2 mA. gives a
full-scale deflection on both the 6-volt
and 250-volt ranges. What is the rated
resistance in ohms per volt for the two
cases?

Answer—500 ohms per volt in each case.

Those readers who are well versed in volt-
meter lore will have no difficulty in giving
the above answer ‘““pat.”” For the benefit
of those who may not have seen the short
cut, we shall take a longer way round, as
follows: The resistance R of the meter in
ohms 1s given by the fraction E/I where E
volts is the P.D. across the terminals for
maximum current I amps.

For the 6-volt range, therefore,

R=E/I=6/0.002=3,000 ohms.
Thus the required resistance per volt is
3,000/6, or 500 ohms per volt.

Agam, tfor the 250-volt range,
R=E/I=250/0.002=125,000 ohms,
Thns the required resistance per volt is

125,000/250, or 500 ohms per volt.

A little reflection on the identity of these
two results should bring to light the short
cut alluded to above. A current of a certain
amperage may be specified in a more round-
about fashion by stating the wvoltage-drop
which it will cause when flowing through a
certain number of ohms resistance. Since
I=E/R, we see that a curmrent of, say,
4 amperes is equivalent to 12 volis per 3
ohms, or to 4 volts per ohm, since this
current passing through 3 ohms will set up
a P.D. of 12 volts. Now, fairly elementary
arithmetic will show that if we have a cer-
taim number » of the units “‘ volts per ohm,”
this will be cquivalent to 1/n of the reci-
procal unit ‘“ohms per volt.”” (If you doubt
this, just try the effect of substituting apples
and pence for volts and ohms, when the
principle should become clear.)  Accord-
ingly, the number of ‘‘ohms per volt”
corresponding to a given current is the reci-
procal of the number of amperes composing
it.  In our example the full-scale current
taken by the meter in each case is 0.002
ampere, that is, 0.002 volt per ohm. Taking
the reciprocal, therefore, this is equivalent to
1/0.002, or 500 ohms per volt, no further
calculation being required.

QuEesTION 64.—The H.F. current at 300 ke.
in a certain reaction primary coil is
known to contain a 15 per cent. third
harmonic. If the fundamental fre-
quency E.M.F. induced in the coupled
coil has an amplitude of 12 mV., what
will be the induced E.M.F. of the third
harmonic?

Answer—5.4 mV.

When two coils are in proximity and an
alternating current 1s made to pass through
one, a corresponding alternating E.M.F. 1s
‘““induced” or set up in the other. This
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important fact, which has now been known
for just over a century, is the basis of all
high-frequency current engineering, and
without it such familiar wireless devices as
coupled band-pass tuning, magnetic reaction,
and transformers of all kinds could not
exist.  The magnitude of the E.M.F. set
up in the secondary coil is proportional
to the amplitude of the current in the
primary and also to its frequency , this latter
fact is important, since it thus appears that
if the frequency of the primary current is
doubled, not only will the induced E.M.F.
be doubled in frequency to correspond, but
its amplitude will actually be doubled also!
In symbols we may write
E=IxfxM,

where E is the magnitude of the induced
EMF., I is the amplitude of the primary
current, f is the frequency of the current
oscillations, and M is a constant depending
on the construction and relative positions of
the two coils (the mutunal inductance).

This dependence of induced voltage ampli-
tude on frequency has some importance in
the study of reaction effects, because H.F.
currents are not usually oscillating at one
single frequency, but may often contain one
or more ‘“harmonics’’ of a fundamental fre-
quéncy. The frequencies of these harmonic
oscillations are all multiples of the funda-
mental frequency, though in general their
amplitudes are verv much less. In the ex-
ample now under consideration the third
harmonic of the fundamental frequency cur-
rent will have a frequency of 3 x 300 kc., or
goo kc. Its amplitude, however, is much
smaller than that of its fundamental, being
Indeed oniy 15 per cent. of it.

Turning now to the voltage-inducing effect
of this small third harmonic current, we see
that it will be relatively three times as large
as the similar effect in the case of the funda-
mental, due to the increased frequency. The
induced EAMLF. due to the third harmonic
will thus be not 15 per cent., but
3x 15 per cent., or 45 per cent. of the
induced E.M.F. due to the fundamental.
Hence the induced E.M.F. of the third
harmonic is 45 per cent. of 12 mV., or
3.4 mV,

It should, however, be noticed that if the
coupling coil is associated with a tuned
acceptor circuit (usually tuned to the funda-
mental frequency), the actual ‘‘third har-
monic”’ current resulting in the circuit will
be very small indeed. Such a circuit will
only ‘“accept’ currents of the frequency
to which it is tuned, and the currents of
the harmonic frequencies will be rejected.
Such a tuned circuit thus acts as a filter
which effectively counteracts the tendency of
the ordinary untuned reaction coil to
magnify harmonics.

NEXT SERIES OF PROBLEMS

QuesTioN 65.—A small power valve has simul-
taneous values of (v, v, 2,) as fellows: (0, 75,
9), (0, 100, 13), (-3, 100, 7), (-5, 125, 12),
(=10, 125, 5), (—10, 150, 10)—the values of v,
and v, being in velts and of i, in mA. Sketch
the course of the anode volts—anode current
characteristics over this range.

QuestioNn 66.—This valve is worked into a
Jload of dynamic resistance 5,000 ohms, the mean
potential at the anode being 110 volts and grid
bias 5 volts. What A.C. power is taken by
the load for a signal input of 5 velts (peak) on
the grid? ]

NUTCRACKER.
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The Studio Code.

ERE 1is as pretty a crop of

digital studies as ever graced the

walls of a thieves’ kitchen or the

bookie tic-tacs’ enclosure at
Ascot.  Qld lags will think they recognise
the cave canem and the ‘‘’ware, mates;
here comes the radio-equipped police car,”’
while the sporting gentlemen will clearly
distingunish between the ‘‘ shortened-odds-
on-the-favourite”” sign and the simple
“op it.”’

It will set their minds at rest to learn
that none of these con-
tingencies is indi-
caled, despite appearances.
The most meitacing of all

Silence is at a premium in f
all broadcasting studios |
and those who control the
programmes must resort
to signs.  Above: “ Local
station announcement.”’
The upper and lower
signs on the right indicate
respectively a programme cut and ‘‘ play
more loudly.”’

signs—the clenched fist—means nothing

more terrible than ‘‘ play more loudly”’; |

and as for the old Army ‘' wash-out’’ |
sign, shown in the uppermost picture, this
simply indicates that the programme must
be brought to ‘a conclusion. These and
many other gesticulations go to form a
code which has gradually secured ac-
ceptance in the broadcasting studios of
the world.

The majority have their origin in the
‘American broadcasting studios, where the
hot pace and the split-second method of
programme projection call for all kinds of
ruses and expedients to ensure that the
merchant spensoring the programme can
obtain maximum results with a minimum
of rehearsal. Nevertheless, most of the
signs employed can be used with ad-
vantage at all broadcasting stations. Too
often in this country and on the Continent
there is a tendency to rely on the control
engineer to perform the impossible task
of correcting errors of balance in the
studio, when a little prearranged gesticu-
lation, however undignified it may appear

e

Wireless World

Sign Language in

Modern

to the honourable studio audience,
would make all the difference
between a passable and a bad result at
the listener’s loud speaker.

Some of the’ hand signs are self-
explanatory; no one could mistake the
meaning of the sign shown below in which
the hands, drawn slowly together with
fingers turned in and thumbs
up, make the mute request
that the speaker or singer
should come nearer to the
microphone. There are other
signs, however, which might
well suggest to the casual
visitor that the
announcer is either
trying to be funny
or is practising the
old-fashioned mural
drama in which the
shadows of ducks’
heads are miracu-
lously  transformed
into those of rabbits
or sucking pigs. For
example, there is the
““cut-the-pro-
gramme’ sign,
which no novice would
ever Interpret. Two
fingers are worked in a
shearing motion. When
a programme of the
Amernican ~ National
Broadcasting Company
is running according to

schedule the producer
plants a finger firmly
against the side of his nose. Then he

may call for a ‘‘fade-out’” by halif-
closing his hand. Alternatively, he may
be blisstully maintaining the pressure on
his riose when a “‘ productions’’ man sud-
denly begins
waving his hand
in circles ; this is
the sign that the
programme
is lagging and
must be speeded
up. (“Wha's
Beethoven, any-
way? ') And so
to more gesticula-
tion.  Perhaps the networks are to be
synchronised, whereupon an engineer
will assert himself by crossing the fingers
of one hand against those of the other.
Or a local announcement may be neces-
sary, in which case a hand is extended

WwWWW. americanradiohistorv.com

Broadcasting.

263

This gesture, foliow-
ing the *fade-out”
sign, means that the
programme must
stop

with the thumb and first finger at right
angles.

On the face of it, it seems an anachron-
ism that broadcasting—the youngest of the
arts—should 1esuscitate one of the earliest
forms of human communication. It would
seem a more. businesslike procedure to
install illuminated sigus or printed indi-
cators in order to convey silent messages
across the studio ; yet these methods have
been tried, and, strangely enough, have
been found unsuccessful.

A possible explanation is that no printed
slip or mechanical sign can attract the
attention of the performing artiste quite
so effectively as the human hand, which
is, indeed, so compelling in its effect on
the conscious and subconscious mind that
a painted image of it is still used in publi¢
places to prompt the ordinary man to
digress from his course.

For the present, at all events® hand

The left hand sign means

‘“fade out.”” Above:

‘“Draw closer to micro-
phone.”’

signals must serve, but it is interesting to
speculate upon what new system will have
to be used on the television stage.

Will the telecasting engineers and pro-
ducers of future decades pep up the
artistes with ultra-short waves?
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the three-valve
electric type of receiver is so well

N these days

represented that very exceptional

qualities are required to raise any par-
ticular make from the ruck. The Ekco
Model M.23 gets off the mark well with a
compact and well-proportioned moulded
bakelite cabinet which itself encourages
further acquaintance with the set. Tt may
be accurately described as a self-contained
receiver, for there is a choice of two in-
ternal aerials in addition to provision tor an
outdoor aerial, and the loud speaker——a per-
manent-magnet moving coil—is fitted in-
side the cabinet.

The tuning scale is calibrated in wave-
lengths, and owr tests showed that an accu-
racy within one or two metres of the pub-
lished wavelengths of stations could be
relied upon at all paits of the scale. In
no case was there the least difficulty in
1dentifving a station from its wavelength
setting. The main tuning control is fitted
with a concentric trimmer, by means of
which accurate alignment of the tuning
circuits may be checked. On the right
there is a reaction control, and on the left
a combined selectivity and volume control,
which regulates the aevial inpnt.

Range and Selectivity.

The set is capable of a most versatile
performance. Using the internal aerial (a
short length of Wwire attached to the back
panel), and without any special concen-
tration in the adjustment of the controls,
seventeen stations were received at full
volume on the medium waveband. With
so small an aerial an equivalent perform-
ance is not to be expected on long waves.
but Daventry, Eiffel Tower, and Radio
Paris were received at moderate volumne.

The capabilities of the set and the full
value of the input volume control are not
appreciated, however, until the receiver is
connected to a good outdoor aerial. The
performance under these conditions gives
striking proof of the adaptability of the set
to local conditions.

With a 50ft. outdoor aerial at a distance
of five miles from Brookmans Park, both
transmitters could be cut down to a meve
whisper and were quite inaudible when

Wireless World

Model M.23
for A.C. Mains.

detuned by about 10 metres on either
side of their normal setting. By in-
creasing the volume control by about
a quarter of its maximum range of
movement from minimum, no fewer
than six stations could be received at
tull Toud speaker strength between

London National and London Re-
wional with both stations working.

Trieste (247 metres) and Heilsberg
(278 metres) were quite clear of
Londou National, and there was
no background from London Regional
when  receiving  Post  Parisien (328
metres) and  Scottish  National (376
metres). These results serve to indicate
the high figure ot merit for combined range
and selectivitv which has been achieved.

An equivalent performance is available
on long waves, the range being suthcient
to give ten reliable programmes; and the
selectivity enabling Konigswusterhausen to
be received at tull strength without any
interference either from Daventry or Radio
Patis.

In spite of the fact that the set was
tested within sight of the aerials at Brook-
mans- Park, there was not the slightest
trace of ““ break through ’’ at the lower end
of the long-wave scale. Trouble from this
source has been successfully eliminated by
including a small inductance between the
medium- and long-wave aerial coupling
coils. This inductance is mounted under-
neath the base of the set outside the field
of the aerial input transformer, and it will
be seen from the circuit diagram that it
is' short-circuited together with the long-
wave coupling coil when receiving on
medium waves.

The arrangement of the input volume
control. which contributes largely to the
excellent performance of the set in the
matter of its adaptability to local condi-
tions as regards range and selectivity, will
also be best understood by examining the
circuit diagram. The medinm-wave aerial
coupling coil is centre-tapped, and the
two ends are connected through variable
condensers to the aerial terminal. -The
condenser on the right constitutes the selec-
tivity and volume control on the front
panel, while that on the left is a pre-set
bakelite dielectric condenser which is ad-
justed at the works. When the two con-
densers are adjusted to the same value the
current in the two halves of the coil cancels
out, and an exceptionallv low minimum
volume is obtained.

The screen grid H.F. stage is coupled
to the leaky grid detector by a tuned H.F.
transformer to which reaction is applied
by the well-known combined capacity and
magnetic coupling. The pick-up termnals
are in parallel with the grid leak, so that
it is essential that the pick-up leads should
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EKCO THREE-VALVE
CONSOLETTE.

A Self-contained Set with a Geod All-round Performance.

be removed when receiving radio signals.
Transformer coupling is again employed
between the detector and the pentode
power valve.

High-tension current is derived through
a half-wave Westinghouse metal rectihier.
The smoothing choke is included in the
negative lead and tapped to provide grid
bias for the last valve. Special care has
been taken to ensure that the set complies
with the recommendations of the Institute
of Electrical Engineers for the installation
of wireless sets working from supply mains,
and the method of adjusting the primary
of the mains transformer to the supply
voltage by means of an insulated short-
circuiting plug is neat and accessible.

Quality of Reproduction.

The output valve delivers an ample re-
serve of volume to the permanent-magnet
moving-coil loud speaker. The bass
response is uniform and shows no trace
of resonance, while nothing is lost when
reproducing the higher instruments of the
orchestra, mcluding the triangle—an ex-
ceptionally severe test for reproduction in
the upper register. The loud speaker is
particularly good when dealing with solo
instruments, and speech, when reduced to
the normal level of the voice, 1s life-like.

To sum up, the versatility of the Ekco
Model M.23 is the feature which raises it
above the average three-valve mains re-
ceiver. On the internal aerial no special
skill is required to tune in the principal
50-kilowatt European stations, while with
an outdoor aerial the set responds to in-
telligent handling of the input volume and
reaction in giving an exceptionally wide
choice of stations in ¢ircumstances which
normally might be expected to give rise
to trouble from local station interference.
It is a set which can be confidently re-
commended for use in any part of the
country, even in districts adjacent to the
high-powered B.B.C. stations.

: FEATURES. :
. General.—A table-model all-electric receiver 3
2 with bailt-in moving-coil loud speaker and E
: provision for the attachmeni of a pick-up and
H an external loud speaker. Tuning dial cali-
0 brated in wavelengths.

 Circuit.—Three valves. (/) Sereen grid H.F.

' with input volume control and transformer
' coupling. (2) Leaky grid defector. (3) Power
1

v
b
v
x
'
»
2
»

pentode. Westinghousc half-wave melal recti- E
fier. Small internal aerial, mains aerial and
provision for outdoor aerial.

Controls.—(1) Main tuning (with compensa-
tor). (2) Selectivity and volume conlrol. (3)
Reaction.

Price.—17 Guineas.

Makers.—E. K. Cole, Ltd., Ekco Works,
Southend-on-Sea.
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A SENSITIVE AND FLEXIBLE THREE-VALVE MAINS RECEIVER.
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Circuit diagram and two views of the Ekco three-valve chassis incorporated in the
imodel M.23 receiver,
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Simplified Aids to Better Reception.

THE question of automatic bias for
battery-fed valves is very much in the
limelight at present; now that variable-
mu H.F. amplifiers for direct heating have
been introduced, it will naturally be de-
sired to operate these new valves with-

out a separate bias

Automatic battery.
Variable Fortunately, there
Bias. is a fairly simple solu-
tion, which has al-

ready been touched upon in these pages,
though not spectfically in connection with
the new type of H.F. valve. To obtain
any bias voltage up to the maximum
which has been legislated for i1 the out-
put stage, it is merely necessary to shunt
the main bias resistance with a potentio-
meter, to the slider of which the low-
potential end of the H.F. grid circuit is
connected. Provided the potentiometer
has a resistance many times greater than
that of the bias resistor, the voltage de-

nents, the resistance and condenser asso-
ciated with the H.F. stage may be of, re-
spectively, 5,000 ohms and 0.1 mfd. Suit-
able values for use in the grid circuit of
the output valve are 50,000 ohms and
1 mid.

If it is desired to avoid the possibility
of operating the H.F. valve with a *‘ zero "’
grid, a bias-limiting resistance may be
inserted at the point marked X.

This note cannot, unfortunately, be
closed without referring to a possible
““snag’’ with regard to automatic bias
for variable-mu valves. The method sug-
gested provides for a maximum bias volt-
age equal to that required for the output
valve; if this be low it may be impossible
to reduce sensitivity to a sufficient extent,
at any rate when dealing with local station
signals. This difficulty can be overcome,
but the most obvious remedy will involve
a sacrifice of H.T. voltage that may be too
great to be economical.

r——»—H.T
|
. Swg i
- <0 €z3
28 §am 53
. > |
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Fig. 1.——Controllable ‘“free’’ bias for a variable-mu H.F. valve of the battery-
operated type.

veloped across the latter will not be
affected to an appreciable extent.

The appropriate connections for this
system of adjustable bias are shown in
Fig. 1, in which the positions of decoup-
ling resistances and condensers, which will
generally be necessary, or, at any rate,
desirable, are indicated. The bias re-
sistor may be shunted with a high-capa-
city condenser, of which the connections
are shown in dotted lines; this condenser
cannot be too large, and here we have an
obvious use for one of the new “‘dry”’
electrolytic condensers with a high capa-
city but a low working voltage.

As to the value of decoupling compo-

ATRLY elaborate filters are sometimes

employed to restrict the high-
frequency response of gramophone
pick-ups, and thus to reduce needle-
scratch. Although a good case can be
made out for the use of these devices, it
may be borne in mind
that the very-much-
simpler alternative of
a variable resistance,
connected in shunt
with the pick-up, is often surprisingly
effective, and is always worth while try-
ing when the use of a tone-lowering device
is indicated.

Pick-up Tone
Control.

WWW.americanradiohistorvicom

A maximum of some 30,000 ohms is
generally suitable for the resistance; its
use will, o course, tend to reduce sensi-
tivity, but this is seldom a drawback, as
the average pick-up nowadavs has a
voltage output in excess of normal needs.

The connection of a shunt condenser
has a similar effect, but mav tend to
introduce an objectionable resonance, and
thus to defeat the object for which is it
used. :

THE present-day tendency to employ
high-anode voltages in A.C. sets is
increased by the fact that in many cases
an extra 1oo volts or so has to be pro-
vided to overcome the resistance of the
loud speaker field coil, which is so often
used as a smoothing
choke.

When such a set is
first switched on, an
abnormally high volt-
age may momentarily be developed across
the smoothing condensers; this is due to
the fact that the rectiher mayv begin to
function long before the cathodes of the
receiving valves reach their operating tem-
perature.  The ill-effects of this rise of
voltage are often countered by using a
thermal delay switch, which does not allow
the H.T. circuit to be completed until the
cathodes of the receiver valves have com-
menced to emit.

A current of about 1 ampere is normally
required to operate the delay switch;
where this is not conveniently available,
or where, for any other reason, the use of
the ordinary type of switch is not desired,
it is useful to know that a good measure
of protection for the smoothing equip-
ment generally can be obtained by arrang-
ing matters so that a loading resistance
is placed across the main H.T. leads by
the action of an automatic relay when the
set is first switched on.

This can most conveniently be carried
out by placing a break-circuit relay in
series with the anode of the output valve,
as shown in Fig. 2. The relayv works in
conjunction with the resistance R, of which
the value may be chosen to pass about
one-third of the anode current normally
taken by the valves. When the set is
switched on, the relay contacts will be

Home-made
Delay Action
Switch.
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Practical Hints and Tips.—
closed, and the resistance, being in ¢ircuit,
will prevent an unduc rise of voltage. But,
as the output valve warms up fo its work,
the relay armature will be attracted, and
the resistance will be cut out of circuit.
A suitable relay may ecasily be made
from an clectric bell mechanism, the_only
alleration necessary heing the rewinding
of the bobbins with thinner wire, and the
provision of extra terminals; care should
be taken 1o see that the back-contact pillar
is well insulated trom the frame. Gener-
ally speaking, the bobbin should be re-
wound 1o absorb between 0.1 and o.25
waft, which will give quite a strong pull

HT+

HT—

Fig. 2.—A self-acting relay, afranged to im-
pose an artificial load on the H.T. rectifier
while the receiver valves are warming up.

on the armature, and thus allow the use
of sufficient back-spring to ensure good
contact in the ““closed *’ position.

It will be almost needless to add that
the relay should be carefully insulated
from ** carth.”

N a well-designed modern  receiver
matters are usually so arranged that
the undistorted output of the detector
valve is just sufficient fully to load the
succeeding  valve—which, more often

than not, is the output valve.
It will therefore be

Increasing obvious that substitu-
Detector tion of another type
Output. of output valve, with

a greater power rating,
may well fail to have the desired results.
The rcason, of course, is that the detector
output remains unchanged, or, alterna-
tively, if an increase can be obtained, it
will not be frec from distortion. Conse-
quently, advantage cannot be taken of
the incrcased power output of the new
valve, as it will be impossible to load it
properly.

A simple solution of this problem is
occasionally to be found in a reduction
in value of the detector feed resistance.
By arranging to pass a few extra milli-
amperes in the anode circuit of this valve
power output will be sensibly increased-
but at the expense of valve life if maltters
are carried too far. Another possible ob-
jection is that the decoupling resistance
will probably become ineffective for iis
primary purpose if it is reduced to such a

Wireless World

low value that it is not considerably
greater than the reactance of the de-
coupling condenser at low fxequencms
HE ill- eifects of parasitic oscillation
in an output valve are generally
appreciated, but it is not alwavs realised
that the octurrence of these oscillations
may occasionally be responsible for the
virtual destruction of a valve in an
extremely short space

A Safeguard  of {ime.”. Further,
fer Output there is the possibility
Valves. that a set mav he en-

tirely frec from
parasitic oscillation when it is first put
into operation, but the conditions for this
trouble may develop later on.

EDISWAN

’l‘llli adoption of a new process in manu-

facture has enabled the Edison Swan
Llectric Co., Ltd., 123-125, Queen Victoria
Street, London, E.C.4, to effect a consider-
able reduction in the prices of Ediswan H.T.

batteries, and still maintain the high
standard that characterises all LEdiswan
products. They are available in two types,

viz., a standard capacity rated to give 2
maximum output of 10 mA, and a super
size whose discharge rate is limited to 20
mA.

A 120-volt specimen of each type was
subjected to our usual {cst, whereby the
battery is discharged for periods of four
hours each with similar time intcrvals for
recuperation.  Although not actually repro-
ducing the conditions obtaining in practice,
since the 1ecuperative periods are of such
short duration, this method accelerates the
discharge of the battery and enables a very
{air estimate of its qualities to be obtained
within a reasonable period of time.

In each case the discharge was com-
menced at the maximum rate permissible
for the battery, a loading resistance being
used to adjust the initial current. The
current flowing through the resistance was
measured during the middle of the discharge
period so that the curves give the mean
voltage throughout the life of the battery.
IFor convenience only the actual working
hours are shown, the rest periods Dbeing
omitied.

STANOARD
I TENSION

s
d ]

T WO

Standard-capacity size Ediswan H.T. Batteries.

These curves bear testimony to the con-
sistency of manufacture, and exemplify the
care given {o the choice of suitable sized
cells 10 assure a comparable performance
with both types of batteries provided ihe
maximum discharge rale assigned to each
is not exceeded.

I'hie end-point of the batterics under re-
view is taken {o be where the potential
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Accordingly, it is a good plan to make
it a rule always to include anti-parasitic
resistances in both grid and anode circuits,
and not to wait for an indication that the
trouble is actually present. As most
readers will be aware, a resistance of 5,000
ohms is usually recommended for the grid
circuit, and one of 100 ochms for insertion
in series with the anode. Too much stress
cannot be laid upon the fact that these
resistances should be placed in the closest
proximity to the valve-holder terminals;
the inclusion of even an inch or so of wire
may be cnough to nullify their good effect.

Finally, 1t should be pointed out that
the tendency towards self-oscillation s
greatest when high-power, high-efficiency
valves are employed,

BATTERIES.

has fallen to 0.75 volt per cell.  On this
basis the standard capacity type gives 26v0
working liours, while the super size exhibil
a slightly longer life, amounting to 290
hours. .

Little advantage is gained by retaining
the battleries in commission beyond the
theoretical end-point, for it will be secen
from the curves that the voltage falls very
rapidly indeed, and the batteries arc scon
exhausted.
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Discharge curves of Ediswan standard-

capacity and super-capacity
cell H.T. batteries.

120-volt dry

I{ the capacity of thesec batteries is cal-
culated on a watt-hour basis the standard
type will give 120.8 watt-hours, while the
super size affords 252.5 watt-hours. Since
cach 120-volt unit contains 8o cells the watt-
hours per cell are 1.5 and 3.2 respectively.

Under normal working conditions where
the batteries are discharged at a rate ap-
proximating the maximum in each case at
least three months’ service may be expecied,
but at lower discharge rates the useful life
of the batteries should be somewhat longer
than this,

Ediswan batteries are made in standard
capacities ranging from 6o volts to 120 volts
with five intermediate sizes, the prices being
6s. gd. for a Go-volt unit, and 13s. for 120
volts. The super capacity type cost 12s. 6,
for 60 volts, 21s. od. for 105 volts, and 25s.
for 120 volts.

‘ Next Week’s Set Review :—
~ TRIX 50-WATT
POWER AMPLIFIER
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GOOD deal of space was recently
devoted by the daily Press to
descriptions of tests made by the
Brighton Police of a new pocket

receiver intended to be carried by a police-
man on his beat. According to our per-
sonal experience, the subject is far too
important to be dismissed as being merely
another variant of the ‘‘smallest wireless
set in the world’’ story, which of recent
years has tended to displace the sea ser-
pent as a topic during the silly season.

Early last winter a member of The
Wireless World technical staff was given
a very convincing private demonstration
of the apparatus; the time was not then
considered opportune for publication of
details, but now, thanks to those respon-
sible for its development, we are able to
describe and illustrate the complete re-
ceiver, which differs little in essentials from
the form in which it will finally be stan-
dardised.

The real innovation is a calling device ;
compact pocket sets, with a more or less
satisfactory  performance, are hardly
novelties, although a receiver in which
sensitivity, compactness, and lightness
are so successfully combined \xould e
hard to find. During the private demon-
‘stration” already men-

Wireless World

the set proper occupies only about a
quarter of this space, the remainder being
allotted to the batteries. At present
a ‘“Weco’ peanut valve 1s emploved;
the L.T. current consumption is about
1 amp., and this current is supplied by a
tiny Exide accumulator cell of speciai con-
struction. A 30-volt Drydex H.T. bat-
tery, made up with the smallest standard
cells, is called upon to provide an anode
current of only about 1 milhamp., and so
it should have a long life.

Robust but Sensitive Relay.

The latest form of collector is a diminu-
tive frame aerial wound around the box,
but tor our test a flexible frame, built up
on a fabric lining, which was pinned in-
side the back of the coat, was employed.

The relay, probably the most important
part of the set, is extraordinarily sensitive,
as the change in anode current, due to the
carrier wave which operates it, amounts
to no more than about }th milliamp. This
relay is balanced, and, in spite of its sen-
sitivity, there is a large relative move-
ment of the contacts ; it appears to be quite
unaftected by vibration or shocks. The
carlier type of relay was of the cumulative
action type, being operated by a series of
timed 1mpulses.

In combination with a single telephone

"tigned, the call- bell func-
tioned ~without a single
failure at various dis-
tances up ‘to_five miles
4rom an experimental
transmitter of:low power.
Mich longer ranges are to
“be anticipated with a
station .of higher power.
It is not yet possible to
“disclose full details of the
circuit arrangement, but
it may be stated that a
single_ valve ouly is em-
ployed. It is connected
in a special feed-back cir-
cuit, which is the subject
of a pateut application.

Without any exaggera-
tion the set may be
described as easily
carried in a jacket or
tunic pocket. It measures about 6}in. long,
43in. wide, and 1&in. thick, and weighs
about 1 lb. 14 oz. complete. Actually,

the complete receiver unit.
the H.T. battery is housed in the top and the L.T. cell in the

" The lower right-hand section of the case, with cover open; this is

Referring to the title 1llustrat10n
lower left-hand compartment.

earpiece, the latest type of relay is now
built inlo an annunciator unit, measuring
about 6in. long by 2}in. in maximum
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PorLick
WIRELESS.

First Description of a Pocket Receiver
with a Calling Device.

width. It is intended that this unit shall
be carried in one breast pocket and the re-
ceiver in the other. The relay is wired in
series with the phones, and, of course, is
cut out by a switch when listening.
Tuning 1s done by means of a screw-
driver adjustment, and this operation is
normally carried out at the police station.

A calling unit, com-
prising a relay and
buzzer. In the latest
pattern this appara-
tus is combined with
a telephone receiver
in a bakelite case.

-,

o

S By €

Y
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The officer on his beat will have no adjust-
ments to worry about.
It needs little imagination to appreciate

the possibilities of this set, if only as a
weapon to combat the criminal activities
of car bandits and ‘' smash-and-grab ”
raiders.

The apparatus has been designed by Mr.
C. L. P. Dean; it is being developed by
the Wireless Telephone Co., Ltd., of Crom-

well House, Surrey Street, London,
W.C.2, of which firm Mr. Dean is a
member.

Although the tests to which we have re-
ferred were carried out on wavelengths of
about 150 metres, it is a maftter of some
interest that the principle employed in the
set may be applied quite successfully on
the broadcast band. Indeed, we have had
an opportunity of testing a set designed
for this purpose, and found it to be sur-
prisingly sensitive.

The experimental broadcast model,
also with a single valve and a built-in
frame, is of about the same size as the
police set, and we hear that it may
eveutually be produced commercially.
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Scottish National.

TIHZ preliminary transmissions {from Fal
kirk on 288.3 metres, have proved
cminently satisfactory, and the Scottish
National station will be working on {ull
service by the end of this month.
= L= “

Ferthcoming Talks.

112 News Bulletins are shortly to be en-

livened by regular eye-witness accounts
of any special eveats of the day, and it is
also mtended to give a vivid presentation
of foreign news from abroad by Mr. Vernon
Bartlett, who will tour Europe and assume
the function of a ‘ wandering microphone.’’
His fortnightly talks will be transmitted
direct from various foreign capitals.

L= = w L]
An Aid to Agriculture.
T is casy to make jests about ‘* Fat stock

prices” at talks on ''Pig Breeding,”
but the B.B.C. is seriously determined to
offer all assistance possible in promoting the
interests of farmers, who are undoubtedly
feceling the present pinch as much or more
ihan any other class of the community. With
this object in view, they have circulated 1o
members of the National FFarmers” Union
and to the Countv Agents of the Ministry
of Agriculture a number of questions, the
answers to which will guide them in rrang-
g Iurther activitics oun behalf of the
industry.

= = (= (=2

Newcastle’s New Wavelength.

FEWER complaints than were expected

have been received by the B.B.C. con-
cerning the change of wavelength at the
Newcastle Station from 288.5 to 211.3
metres.  Novocastrians admit that trans-
missions on the new wavelength are better
than anticipated, -and good reception is ob-
{ainable on a simple one-valve receiver up
1o a radius of twelve miles and on a crystal
receiver up to at least five miles. There is
also a notable improvement in the gnality
as the B.B.C. took the opportunity to
modernise the transmitter when the change
was made. Perhaps, also, the fact that over
8,000 copies of their advisory pamphlet were
distributed in the neighbourhood incited
Northern listeners to overhaul such receivers
as had become obsolescent.

Wireless Waorldl

By Our
Special Correspondent.

=

A portable transmitter

for outside broadcasts

in Germany which

attracted considerable

attention at the Berlin
Show,

Yorkshire’s Improved Studio.
‘ ORK on the studio in Leeds is procecd-
ing rapidly, and by the end .of Oclober
it is expected that everything will be com-
plete, and listeners east of the Pc‘nmnes.wﬂl
hear more of their own Yorkshire artistes
and cnjoy Letter local programmes than at
present, when native talent has to journcy
1o Manchester to find adequate accommoda-
tion.
Unfinished Debates.
AN interesting feature of the coming
season will be the discussions thatl will
form part of the Law Series of Talks.
Among the subjects set down for discussion
are: ‘' Is Divorce Too Easy? ”” and " Is the
present system of punishment too severe? o
The promised political discnssions will in-
clude such problems as ' The Means Test,”’
“Tariff Issues,” and '‘ Disarmament.’
o =] L=} L =]
A Busman’s Holiday?
AF‘TER an unusually strenuous season Mr.
Henry Hall and the B.B.C. Dunce
Qrchesira are enjoy-
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Broadcast
Brevities.

The Symphony Concerts.
ROGRAMMES for the coming season of
symphony concerts are now complete,

and it is evident that.the reputation alrcady

gained by the B.B.C. Symphony Orchestra
is likely to be fully maintained. The prin-
cipal conductors are, of course, Sir Henry

Wood and Dr. Adrian Boult, while Mr.

Ernest Ansermet will conduct some of the

works of Weber, Mahler, Debussy, Mozart,

and Stravinsky on November t6th, and Mr.

Armold Schonberg will take charge of the

first concert performance in England of

his Variations for Orchestra (Opus 31) which
is fixed for February 8th. The three con-
certs on November 30th and December 7th
and 14th are to form an Elgar Celebration
and are devoted to his works. The first of
these will be conducted by Sir Landon

Ronald, and in the second the composcr

himself will conduct his Symphony No. 2 in

E flat.

British Soloists to the Fore.
THE symphony concerts are naturally re-
garded as the high spots in the year’s
musical programmes, and the B.B.C. scck
to obtain the services of the best artisics
irrespective of nationality. It is thercfore
gratifying {o note that among the solo per-
formers more than half are British.
(= (=] [ =3 -
Big Ben in Portland Place.
WELLERS in the Portland Place district
will regret for some reasons the B.B.C.'s
decision 1o relay the chimes of Big Ben
from the roof of Broadcasting House. The
cflect is, of course, siriking (no pun in-
tended) but it means the alinost complcte
swamping of the modest little tinkle from
the tower of All Souls’, Langham Place.

g a well-earned holi-
day, and listeners will
for a time be regaled
with the strains of
Awmbrose’s and other
favourite bands. DMr.
Halli, however, will
not be catirely {ree
from musical cares as,
in common with other
conduciors of dance
music, he will be
busily engaged in
‘¢ picking  the win-
ners '’ for the coming
SEASON. 1 am told
that the choosing
of suitable music from
that already pub-
lished and- from a
mass of material suly-
mitted by composers
known and unknown
is a grave and serious
matter, and this entirely destroys my
ignorant illusion that modern dance music
is composed and written by the furlong, and
then cut off into suitable lengths as required.
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In the Vatican studio.
used for the daily znnouncements.

The chief engineer testing the transmitter

The church clock, if it is" to make itself
heard, must now be wrong. Likewise, the
other speaking clocks in the neighbourhood,
because Big Ben and the B.B.C. never crr.
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Remember Screen Current.
HEN estimating the value of a sell-bias
resistance for o pentode valve, it must be
remembered that the screen current, in
addition to that normally passed in the anode
circuit, will flow through the bias resistor.
By ignoring this, the value of bias resistor
arrived at by calculation is greater than it
should be, and we think that a querist, who
asks us to check the circuit diagram ¢f pro-
posed alterations to his output stage, nas for-
gotten to add screen current to anode current.
The screen current of the average pentode
valve amounts to very roughly one-fifth of its
anodce current.

Power Transformer Consideration.

FOR most practical purposes, it can be con-

sidered that the R.M.S. current flowing
in each section of a centre-tapped H.T. trans-
forimer secondary is equal to one-half of the D.C.
output current. This relates to power trans-
formers supplying current to full-wave recti-
lying valves: a correspondent, who has one of
these components, rated by its maker for cur-
rents in the H.T. winding up to 100 milliamps.,
can rest assured that it should be suitable for
use with a full-wave rectifying valve rated to
give a D.C. output of 120 milliamps.

Qutput 2} Times Greater.

HERLE is still uncertainty as to the increase
i undistorted output that is brought
about by the use of a push-pull output stage;
one reader, who is proposing to fit push-pull
valves of the same type as at present used in
his single-valve output stage, apparently thinks
that undistorted volume will be increased to
quite a small extent, but that gains in other
directions will compensate him for the extra
expense.

Actually, it is generally agreed that as a re-
sult of making this change, the output will be
increased to about 2! times that obtainable
from a single valve of the same type. An even
greater increasc of output than this has been
claimed, but to obtain it, an exceptionally
accurate balance would be required.

In making this statement, it is assumed, of
course, that the same voltages will be applied in
each case. If, as a result of adding a valve to
our reader’s set, the output of his eliminator
is reduced excessively, the gain in undistorted
volume will be nothing like that suggested.

Roundabout Measurements.

I' is asked whether there i1s a reasonably

accurate method of measuring the A.C. volt-
age existing across a valve heater without the
use of a proper A.C. meter. Our reader goes
on to say that he seems to remember having
seen some information on this subject in a
back number ol The Wireless World.

With the help of an ordinary D.C. voltmeter,
a milliammecter, an L.T. accumulator (prefer-
ablv of 6 velts, but two fully charged cells will
do), and a rheostat, it is possible, with care, to
make an accurate measurement by indirect
nieaus.

The procedure is first 1o take a reading of
the anode current of the valve concerned under
normal operating conditions with A.C. heating.
Next, disconnect the L.T. transformer second-

Wireless World

arv {rom the heater terminals, and then shunt
across these terminals the D.C. voltmeter and
also the L.T. accumulator, in series with a
rheostat of 3 or 4 ohms.

A measurement is effected by varying the
rheostat setting until anode current is restored
to its original value with unchanged operating
conditions, except for those specified in the
heater circuit. When this state of affairs has
been attained, the D.C. voltage shown by the
heater voltmeter will correspond exactly to the
R.M.S. voltage originally derived from the
power transformer.

Although this may seem rather involved, we
do not think there is any simpler way, in the
absence of an A.C. meter, of checking the low-
tension A.C. voltage applied to the heater ter-
minals of a valve.

Obsolete Practice.

\ 1TH a request for criticism, a reader sends

us the circuit diagram of a proposed
det.-L.F. sct for D.C. mains feed. The heater
and cathode circuits are to be arranged as in
I'ig. 1 (a).

Although arrangements on comparable lines
were at ouc time popular, the method of ob-
taining bias which is shown by our reader can
no longer be considered as representing good
practice. Referring to his circuit, it is intended
that negative voltage for the output valve grid
shall be derived from the combined drop in
voltage across the detector valve heater and
the resistance “R.”” By making a snitable
choice of resistance, it is certain that the

SEPTEMBER 9th, 1932.

HESE columns are rescrved for
the publication of matter of gencral
interest arising out of problems sub-
mitted by our readers.
Readers requiving an individual veply

referred to ** The Wireless World ”
Information Bureau, of which full
particulars, with the fee charged, are

to be found on page 261.
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lead of the valve concerned. This point is
illustrated diagrammatically in Iig. 1 (b),
which represents the arrangement that is gener-
ally advocated nowadays.

Extending Wave Range.
CORRESPONDENT bhas a two-year-old
commercial receiver with a ganged tuning

system, which, he states, cannot be tuned to
a lower wavelength than about 220 metres. It
is desired to extend the wave range in a down-
ward direction to the extent of 10 metres or
so, preferably without having to go to the
trouble of removing turns from the tuning coils.

It sownetimes happens that, when making
initial ‘‘ganging’’ adjustments, all the trim-
mers in a receiver are set at an unnecessarily
higir value, with the result that the minunum
wavelength receivable is unduly high.  Accord-
ingly, an attempt should be made in this case
to see whether it is not possible to retrim with
lower capacity settings all round.

Again, there is the possibility that the aerial
is connected in such a way to the input coil
that an unduly high proportion of its capacitly

BIAS
RES.
MAIN RES.
f +
[ D.C.
MAINS
! o=
(a) (b}
Fig. 1.—In D.C. mains receivers, grid bias voltage can be derived either from heater current
or anode current. The second method (diagram b) is generally preferable.
desired voltage could be obtained, but it will is transferred to the tuned input circuit. The

be derived from the mains supply, and so is
likely to have a superimposed *‘ ripple,”’ which
will give rise to hum unless precautions arc
taken.

When modern indircctly heated D.C. valves
are employed, it is not usual to smooth the
heater supply, but, of course, the anode cur-
rent must invariably be smoothed, whatever
system of bias be emploved. Therefore, it is
clearly much better to derive bias voltage from
this smoothed supply, and oue usually does so
by inserting a suitable resistance in the cathode

www americanradiohistorv com

desired results might just possibly be achieved
by inserting a small condenser between the
aerial and its terminal, and again retrimming.
But this expedient will be successful only if
it happens that the trimming capacities of the
various circuits are determined by the incidental
capacity across the input. If—and it is more
probable—one of the other circuits happens to
have the higher stray capacity, it is unlikely
that it will be practicable to bring about a con-
siderable improvement, and we fear that our
querist may find it essential to remove turns.
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EDITORIAL

Static Interference.
Is Legislation the Remedy.?

N American visitor to Europe,
who came to study the
Broadcasting  position, re-
turned home recently with a

very poor impression of conditiens in
this continent. Chief amongst the
unfavourable impressions he gathered
was the lack of any concerted action
to overcome those types of inter-
ference with reception which are caused
by various forms of electrical apparatus.

In this country we are proverbially
slow to take effective measures to
remedy abuses or practices which lead
to public inconvenience until they have
reached such a stage that they can no
longer be tolerated. In the case of
road traffic, despite the destruction of
the highways, the vibration caused
to buildings and general discomfort
to the public, it is only quite recently
that even a half-hearted attempt has
been made to reduce the percentage
of unsuitably “ shod ” heavy vehicles
making general use of the public
highways.

The ether to-day should be regarded
as, in every sense, a public highway,
and those who use it should only be
permitted to do so provided that they
give adequate consideration to the
comfort and convenience of others.

Legislation, it would seem, is the only
effective remedy, since efforts at -con-
trol by other means can only be ex-
pected to have a very limited. effect.
It would, perhaps, be unreasonable to
expect an immediate remedy to be
found for every existing type of elec-
trical interference, but it would surely
be fair to introduce legislation which
would remedy the trouble gradually.

It should be made illegal to sell or
install apparatus causing interference,
after a certain date to be decided upon,
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and a second date could be arrived at
on a rcasonable basis after which ali
existing electrical apparatus had to be
made free from interfercnce or be dis-
mantled.

Sooner or later we shall be obliged
to take some such action—why not
now, at a time when so much new
electrical apparatus is being installed
which could be made free from inter-
ference at little cost ?

The New Tuning Coils.

Results of Preliminary Tests.

O the eye accustomed to the

proportions of normal air-cored

inductances, the claims made

for the coils illustrated in the
article on page 272 of this issue must
indeed appear fantastic. Yet there
can be no doubt of the validity of
these claims. Tests made in The
Wireless World laboratory on advance
specimens show a decrease of 11T,
resistance of the order of 15 per cent.
by comparison with an air-cored and
space-wound laboratory coil 3ins. in
diameter.

The secret of the efficiency of the
new coils is to be found in the small
number of turns required for a given
inductance. Thus although the ratio
of H.IF. to D.C. resistance is greater,
the total copper losses are much less
than in an air-cored coil of equivalent
inductance. The self-capacity of the
new coils would appear to be somewhat
on the high side and is of the order of
25 micro-mfd. in a 150 microhenry
coil. Any difficulties which may arise
on this score, however, are not in-
superable, and if accurate matching
of inductance can be achieved in
production by adjusting. the thickness
of the core we predict that the new
coils will exercise an important influence
on receiver design in the future.
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NEW DEVELOPMENT

Ferrocarl coils, Ihe larger of which measures only 2ins. X 2ins.

IN

TUNING COILS.

By HANS VOGT.

Inductances of Remarkably High Efficiency Using “Ferrocart” Cores.

N'I'IL_~ recentlv the demand for
higher selectivity has been met
chielly by increasing the number
of tuned circuits in the receiver,
a process which almost inevitably tends
to reduce the efficiency. 1t is well known,
however, that greater selectivity may be
obtained with increased efhciency merely
by reducing the resistance of the tuned
circuits.  Hitherto it has proved imprac-
ticable to reduce the resistance below the
present average figure whilst adhering to
moderate overall dimensions; therefore,

are considerable leakage fields which may
cause undesirable couplings, unless close
screening, which vitiates the ‘‘ goodness "’
of the coil, 1s employed.

; .
5 ONSIDERABLE interest at-
' taches to the first description in
1 . - - -

L thus counlry of a new type of tuning
i

|

inductance representing a radical de-
parture from orthodox practice. By
the use of a solid core containing finely
divided high-permeability metal, it
has been found possible to con-

10

struct mtiiature corls rivalling

w efficiency those of the air-core
type on 3in. formers. Further
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reference will be found elsezohere
i thus issue to these coils, which
it 1s antrcipated will soon be ob-
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tainable from various sources in
this conntry.
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The designer has had perforce
to seek a compromise and use the
largest  screened coil  possible
within the space limitations of his
receiver. It is believed that such
a compromise need no longer exist
i future, for the author has
succeeded in producing m his

T [
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laboratory a new material called
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““ Ferrocar(,” which renders pos-
sible the construction of extremely

Fig. 1.—Resonance curves at 300 metres of

the coils shown in Fig. 2. It will be seen

that curve 3 for the Ferrocart coil (screened

or unscreened) is considerably steeper than
the others.

considerable importance attaches to the
development of a new type of coil having
diminutive proportions and exceedingly
low losses.

When a tuning circuit of exception.lly
low high-frequency resistance is required,
a stranded conductor wound on a compara-
tively large cylindrical former is usually
pressed into service. Unfortunately, such
a coil is expensive, and when it comes to
the use of a number in a multi-valve re-
receiver the cost is prohibitive. Further-
more, owing to the size of the coils, there

Fig. 2.—Ferrocart coils, screened and un-

screened (on the right), compared in size with

ordinary screened and unscreened air-cored

solenoids (on the left). All the coils shown

in this illustration are of 200 microhenrys
inductance.
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small coils having an extraordinarily low
high-frequency loss. The material is used
as a solid core around which the coils are
wound toroidally. It should thus be pos-
sible in future to construct wireless re-
ceivers having smaller dimensions and yet
increased selectivity.

The new metal, Ferrocart, consists of
minute particles of a high-grade magnetic
material so separated by means of a special
insulation process that eddv current losses
are reduced to a minimum. In fact, at
high frequencies in the order of 1,000 kilo-
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Fig. 3.—The damping decrements of the coils
of Fig. 4. The inductance in each case is
200 microhenrys.

cycles, the magnetic losses are less than
the high-frequency losses occurring in
copper.  The new material possesses a
greater magnetic conductivity than air,
and so, when compared with an air-cored
coil, the copper employed can be de-
creased, and therefore the copper loss con-
siderably reduced.. The coils are so shaped
that leakage helds are ‘reduced to a
minimum.

Ferrocart is made in different shapes,
and is quite easy to work, for it can be
stamped out or sawn, and individual parts
can be pressed together by the applica-
tion of heat.

In ‘Fig. 2 the new coils ave shown
alongside an ordinary air-cored cylindrical
mductance. Tt will be scen that the Ferro-
cart coil is considerably smaller than the
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New Development in Tuning Coils.-

cylindrical type, although the mductance
in each case is 200 microhenrys. Another
advantage of the new coils is that the
screen can be arranged extremely close to
the winding withoul

Wireless

and has rather a smaller decrement.

Nearly all coils which are to-day em-
ploved-in- wireless sets lie between curves
1 and 4. The smallest Ferrocart coil, very
closely screened, has a decrement (see

World

changing the con-
stants.
The resotiance

curves at 200 metres
for these coils are
given in- Fig. 1.
Curve 1 1s for the
cylindrical coil, while
curve 2 Is for the
same coil screened.
The effect of the
screen in flattening
the curve is 1mme-
diately seen ; this, of
course, means that
the selectivity 1s de-

creased. The damp-
ing decrement’ in-
creases from o0.032
to 0.038. Curve 3,
which corresponds to the small Ferrocart
coil, is steeper than that of the cylindrical
coll, and the decrement is smaller.

Perhaps the most significant fact is thal
the close screening of the Ferrocart coil
does not sensibly alter the damping, al-
though the distance between the coil and
the screen is only a few millimetres.

In Fig. 4 a large number of coils of dif-
ferent shapes are illustrated, all having
the same inductance, namely, 200 micro-
heurys. The damping decrement of these
coils is given in Kig. 3, from which the
superiority of coil No. 7 is evident.” It
is Interesting to note that coil No. 6 is
an ambitious air-core Litz inductance with
68 turns, which it is almost impossible to
screen unless enormous metal containers
are used. When the Ferrocart coil No. 7
1s compared with this coil, it is seen to
occupy only about one-third of the space,

cored coils.

where R is the high-fre-

and L the

R
! Decrement g 5T
201,
quency resistance, 1f the
L s
inductance.

frequeney

Fig.

5.—To obtain two coils of 7.7 milli-
henrys inductance and of equal decrement
using air and Ferrocart cores respectively,
they must be constructed to the above
relative sizes.

Fig. 4.—A further comparison between air-cored and the new solid-
Coils 5 and 7 are toroidally wound Ferrocart coils shown

screened and unscreened.

curve 5) of two-thirds that of the others
over most of the wave range.

The new coils are toroidally wound, and
are only influenced to a very small degree
by external magnetic fields, but, in order
to avoid electrostatic coupling, it 1s advis-
able always to employ a screen.

The use of Ferrocart coils is not con-
fined to single tuned circuits, for it is pos-
sible to design high-frequency trans-
formers, band-pass filters, choke coils,
etc., in which can be combined the pro-
perties of compactness and efficiency.

THE V ]’RELESS EC[ IPSE.

Corpuscular
$
“Not Proven”?

O far as radio is concerned, the
eclipse of August 31st has only
proved a partial success. It has cer-

tainly established what was not really in
doubt—that the cntting-off of the sun’s
cmanations had an effect on the propa-
gation of wireless signals. But apparently
it has not been as fruitful as it might
have been in providing data to perniit
the determination of the nature of the
solar agencies which are responsible for
the two recognised ionised regions.

Our issue of August 1gth outlined the
theory that, while the upper or Appleton
layer—the F layer—was agreed to be due
to the actinic effect of the sun’s rays, the
lower or Heaviside layer—the E layer —
might be due to corpuscles or particles
shot off from the sun. It was also shown
that if these particles actually had: the
estimated limiting velocity of 1,000 miles
per second the eclipsing effect on the
corpuscular supply would be experienced
earlier in time and eastwards on the earth
to the region of optical totality.

Naturally, it is yet rather early to dxaw
definite  conclusions, but preliminary
results which are availabie apparently
place the corpuscular theory in the cate-
gory best summed up by the Scottish
verdict of ‘“not proven.” i

This is not, of course,

Ionisation

wholly surpris-
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ing, as the main part of the calculated
covpuscular eclipse lay over the Atlantic
Ocean. IEngland lay rather close on the
edge, and the remainder of Westérn
Europe was too near sunset and the un-
settled conditions which are known to
characterise that period.

In England, observations were made at
London, Cambridge, and Slough on
cpecial local transmissions of the short-
puise type. In this method a very short
signal nnpnlse is sent out, and the ground-
ray signal is reccived and recorded before
any of its subsequent ““echoes’ arrive.
The time-interval between the ground-ray
and any echo then permits determination
of the height from which that echo has
been retirned, along with other details of
its path from transmitter to receiver.
Additionally, observations were made on
transatlantic transmissions both on short
and long waves. Check observations
were also made before and after.

Inconclusive Observations.

Tn the case of the London observations
there was a slight suggestion of a
‘““particle-eclipse’’ effect, but apparently
by particles of slower velocity than had
been calculated. The same effect, how-
ever, was observed during the succeeding
evening, and is thus rather against a
corpuscular effect on the night of the
eclipse. These combined observations of
these British stations show that there was
certainly a low densily of ionisation at
the time appropriate to the corpuscular
eclipse, followed by a definite increase.
Even this, however, i1s not very con-
clusive.  Although the drop at 18.30
G.M.T.——the time of calculated maximum
for the corpuscular eclipse—was not repro-
duced on check davs, the incréasc of
ionisation between 18.30 and 19.00 was
also met on the day prior to the eclipse.

The evidence from these experiments is
thus very inconclusive as to the manifesta-
tion of any effect that could definttely be
correlated with the corpuscular eclipse,
particularly in its effect on the E layer,

In the case of the short-wave observa-
tions on transatlantic transmissions, the
general behaviour of the channels was
such as to permit no valid ‘interpretation
of eclipse eftects. The long-wave channel
showed a very marked drop of signal
strength between 20.15 and 20.18 on the
31st.  This time was fairly close to that
of optical eclipse at-the American end of
the channel: The dip was peculiar to
the eclipse day and time, and was not
recorded on check days. It is very sig-
nificant that, at this frequency, the E
layer 1s the important factor, and that
therefore this layer was strongly influenced
by the optical eclipse.  This would,
therefore, appear to rule out corpuscular
action as, at least, the main lonising agent
of the lower region.

The existing evidence, although
negative in its bearing on any corpuscular
ionisation in the Heaviside layer, is quite
definitg in showing that this layer, as well
as the Appleton layer; is strongly in-
fluenced by ultra-violet radiation.
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A BALANCED WAVE TRAP.

Eliminating Local Station Interference by a New Method.

HE use of a rejector circuit in the
aerial lead of a receiver as shown
in Fig. 1 is well known as a means
of eliminating an undesired signal
of the frequency to which the rejector circuit
is tuned. The effectiveness of such a wave
trap depends on both the inductance and
magnification of the coil. The larger the in-
ductance and the higher the magnification
of the coil the greater is the reduction in the
amplitude of the undesired signal.
However, it is not sufficient simply to
eliminate the undesired transmission: it is
also necessary to receive a neighbouring
transmission with as little reduction in signal
strength as possible.  In other werds, the
criterion for a wave trap is its ability to dis-
criminate between the desired and the
undesired signals. It can be shown that for
the greatest discrimination between two given
transmissions the magnification of the coil
should be a maximum, and its inductance
should have a certain optimum value.

Fig. 1.—A simple wave trap of this type, in

addition to eliminating the local station,

generally reduces the strength of adjacent
transmissions,

In some experiments with a simple wave
trap the writer found it impossible to obtain
a sufficiently high degree of discrimination
with practicable coil magnifications, how-
ever. carefully the inductance was chosen.
If the required station was to be received at
the necessary strength the interfering trans-
mission came in as well. An attempt was
therefore made to balance out the signal
which it was desired to eliminate.

Simplest Circuit the Best.

‘A large number of bridge circuits were
tried out and many complications introduced.
Ultimately the simplest circuit was tound to
be the best, and this is shown in Fig. 2. It
will be seen that the current from the aerial
to the earth splits into two parts, one pass-
ing through the rejector circuit LC and the
upper half of the aerial transformer primary,
and the other through the variable resistance
R and the lower half of the same primary.

Now it is well known that at resonance
the circuit LC behaves as a pure resistance.
Thus, if R is adjusted to the same value as
this resistance, equal and opposite currents
will flow in the two portions of the trans-
lormer primary. If the two portions are

By W. S. PERCIVAL, B.Sc., AM.LE.E,

(Research Department, Kolster-Brandes.)

equal, then no voltage will be induced in
the secondary. In other words, the undesired
signal will be completely balanced out.

For practical purposes a slight modifica-

=
.

Al

Fig. 2—The balanced wave trap in its simplest
form. The value of R is adjusted to equal
the impedance of L.C. at resonance.

tion was introduced by connecting the aerial
to a tap on the coil as shown in Fig. 3. In
this way the effective inductance of the coil
in the aerial lead could be adjusted by simply
changing the aerial tapping point. The re-
sistance employed was a 100,000-chm track
type with an approximately logarithmic law.
With this form of wave trap it was found
possible to reduce the signal strength of the
local station 15 miles away to a whisper.
The receiver was of the superheterodyne type
and was tuned to the same station.

A curious. feature was the intolerable dis-
tortion on the weak signal remaining. Fre-
quency distortion might have been expected,
but this was clearly amplitude distortion as
well and resembled that due to serious over-
loading of the low-frequency amplifier. It
was presumably a result of over-modulation
caused by the suppression of the carrier to
a greater extent than the side bands.

In the first experiment a direct drive was
employed for the condenser C. It was soon
discovered, however, that not only was a
vernier drive essential, but that an extension
handle had also to be fitted to eliminate hand
capacity if an accurate balance was to be

M
N

J

Fig. 3.—The effective inductance in the aerial
lead may be adjusted by introducing a series
of tappings on the inductance L.
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obtained. In fact, the more accurately R
was adjusted the sharper became the tuning
of C. Finally, a change in capacity of one
part in a thousand was sufficient to bring
the local station up from a whisper to full
strength.

A somewhat unexpected virtue of the wave
trap described is its ability to balance out
direct pick-up on the coils as well as that
due to the aerial-earth system. This was first
discovered by removing the aerial, when the
signal strength increased several times. A
short additional aerial was therefore con-
nected directly to the aerial terminal A of
the set to simulate coil pick-up, and the:
bridge readjusted until the station was again
eliminated. In this condition the bridge is
not, of course, balanced, but serves to pro-
vide an e.m.f. equal in magnitude, but oppo-
site 1n phase, to that derived from the extra
aerial.

Low Primary Inductance.

It is easy to see that the balanced wave
trap not only serves to eliminate an undesired
signal completely, but also provides a
greater degree of discrimination between ihe
desired and the undesired station. Thus in
the ordinary rejector circuit the coil L must
not be reduced below a certain inductance,
or the undesired station will come through.
In the medified form, however, L can be
reduced to a much lower value while still

NI
LN

L 2
=

Fig. 4—Where it is inconvenient to make

modifications to the existing aerial circuit, an

external input transformer may be used to

couple the wave trap to the aerial and earth
terminals.

eliminating the undesired station. The im-
pedance presented to the signal required is
consequently much less. A limit is, however,
reached when the resistance R is low enough
seriously to damp the aerial circuit. TFor this
reason the primary aerial inductance should
be kept as low as possible.

A disadvantage of the circuit not dealt with
so far is the impossibility of adding it to
an existing set without modifying the aerial
transformer. This drawback can be obvi-
ated, at the expense of a certain amount of
signal strength, by the use of an additional
iransformer as shown in Fig. 4
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T’HE suggestion is often made in the
pages of this journal that some form
of measuring instrument-—even if it be
nothing more elaborate than a detector
anode milliammeter—should be employed
when making initial adjustments to a new

receiver, and particu-

Aural and larly when carrying
Visual out the operation of
Indicaiions. setting the trimming

condensers which are
included in all receivers with ganged
tuning.

It would be foolish to attempt to belittle
the soundness of this advice, for it is a
demonstrable fact that, however carefully
adjustments may be made with the ear as
a guide, results can nearly always be im-
proved upon with the help of a more cer-
tain and defnite indication. But it is also
a fact that too great a reliance upon (he
meter can be dangerous, as all sorts of
puzzling effects: may arise if the old-

tashioned ‘‘listening test’’ be ignored
entirely.
For instance, meter deflections may

actually be due to self-oscillation of one
or more valves of the receiver, or perhaps
to a carrier wave instead of a local osci-
lator, to the emanations of which it is
imagined that the receiver is being tuned.

Unless one has a great deal of experi-
ence of instrument work, it is perhaps best
to make rough initial adjustments by
aural means, and then, with the meter as
a guide, to give the final touches which
make all the difference to the ultimate
success of a modern set.

T would seem that those who have low-

voltage house-lighting systems do not
make as much use as they might of the
new indirectly heated D.C. valves. 1t
should be remembered that these valves
are much more efticient than the battery
‘ types which are the
only other practical
alternative; although
a pressure of 50 volts,
which is a common
voltage for domestic use, is clearly in-
adequate for H.T. supply, it is sufficient
for the heater circuits of, say, a three-
valve set, while for the anode circuits the
supply voltage may be supplemented by
H.T. accumulators. These cells, if suit-
ably arranged in groups, may be charged

Low-voltage
D.C. Supplies.

Wireless World
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AIDS

TO

BETTER RECEPTION.

from the lighting system, each group

%1 being given attention in turn.

T

A skeleton diagram, showing the essen-
tials of an arrangement that has proved
itself to be practicable, is given in Fig. 1.
Three 16-volt valves are connected ‘n
series, and so a very low value of absorb-
ing resistance is needed; actually, the
limiting resistance ot & ohms shown in the
diagram might be omitted.

A part of the high-tension voltage
needed to operate the set is derived from
the mains, but as a pressure of 50 volts
is, of course, totally inadequate, this is
supplemented by four 30-volt groups
(marked A, B, C, D) of H.T. accumu-
lators. Cennections from each group are
led to a distribution board, which is fitted
with sockets, both in order that the groups
may be isolated for charging purposes, and
that a charging plug, connected in series
with the limiting resistance R across the
mains, may be joined to any one of the
groups at will.

The arrangement -lescribed provides for
a total H.T. pressure of about 170 volts—-
120 volts from the H.T. accumulators,
and 50 volts from the lighting system.
This is rather on the low side, but at any
rate provides better results than could be
expected from battery valves, and there
is, of course, no reason why voltage should
not be increased up to the maximum at

inserted at the point X, with, of course,
the usual reservoir condenser.

MULTIPLE«UNIT ganged condensers
may fairly be called instruments of
precision nowadays ; if they were not, the
good results so widely attained with sets
having single-knob tuning would be quite
out of the question. But, although the

rigidity of these com-

Checking ponents has been
Ganged greatly improved of
Condensers. late, a warning as to

the need for taking
reasonable care in handling them will not
be out of place. Indeed, one can justly
say that no part of a set—not excepting
the valves—should be handled with more
respect. The matching of individual units
of even the best of condensers is likely to
be impaired if they are dropped on the
floor, and much less harsh treatment may
well have a prejudicial effect on the accu-
racy of the average specimen,

Apart from the question of accidents,
there is a possibility that the whole frame
may be distorted when the condenser is
mounted in position if unequal pressure be

CHARGING

H.T. FEED

l PLUG

HT. UNITS

S Y

D.C. 50 VOLTS

-0 —

Fig. 1.—A suggestion for feeding modern indirectly heated D.C. valves from a low-voltage
house-lighting system.

which the valves are rated by fitting an
extra H.T. battery group, or by adding
slightly to the number of cells in each
group. It should pe realised, however,
that the voltage of each group must be
considerably under that of the supply, or
else it will be impossible to charge the cells
properly.

More often than not, smoothing is quite
unnecessary, but if it is desired to operate
the set while the house-lighting cells are
being charged, a smoothing chole may be
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exerted by the holding-down screws. Con-
sequently, great care should be taken to
see that the condenser is mounted on a
flat surface, or else strains may be avoided
by the use of packing washers of suitable
thickness. An alternative, and perhaps
better, plan is to avoid rigid mounting
altogether by interposing bushes of resilient
material ; this practice is exemplified in
some of the latest superheterodynes,
although flexible mounting is here adopted
mainly for another reason.
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‘An unmatched condenser will seldom
give any visible indication that anything
is wrong, and in order to determine
whether poor results are really due to
defects in this component—and not to the
coils—it is usually quickest in the long
1un to remove the condenser from the set
and to apply an electrical test. Unfor-
tunately, a certain amount of apparatus
will be needed, but this is of the type
which is usually available, or, at any rate,
which can be improvised, with existing
components.  The absorption method,
which has so many applications, and
which, incidentally, is a veritable godsend
to the amateur, again comes to our help,
and it is suggested that the method of test-
ing illustrated diagrammatically in Fig. 2
will generally prove to be the simplest.

Referring to this circuit diagram, the
valve oscillator that is necessary for test-
ing may consist of the circuits of any re-
acting detector valve, with a milliammeter
added In series with the anode. In place
of the normal tuning condenser, the
ganged condenser under suspicion is
shunted across the tuning coil, arrange-
ments being made by means of a plug-

Fig. 2.—One of the
simplest methods of
checking the matching
of individual sections
of a ganged condenser.

The detector circuit of
almost any receiver
may be used as an
oscillator.
E ABSORPTION
f # SIRCUIT
o]
= o
26| =L S
25| 7T 838
EO

and-socket connection or a spring clip ‘o
join any section of this condenser in cir-
cuit.  Initial adjustments are made by
setting the moving vanes to minimum
capacity, and then adjusting individual
trimmers so that the grid circuit resonates
to precisely the same wavelength when
tuned by any one unit.  Resonance is
most easily determined by the use of an
absorption circuit (as shown), of which the
coupling to the grid coil should be just
close enough to give a slight deflection of
the milliammeter needle as the indicating
circuit 1s tuned through resonance.

Having set the trimming condensers,
check readings should be taken at as many
points as possible of the ganged condenser;
for each setting, the reading of the absorp-
tion circuit condenser corresponding to
resonance should be exactly the same,
whichever unit of the ganged condenser
may be in circuit.

If considerable discrepancies should be
found, there is usually no course open to
the amateur but to arrange with the manu-
facturers to realign the condenser; this is
distinctly a job for specialists.
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A New Patents Act.

Inventors and the Public.
By OUR LEGAL CORRESPONDENT.

/ NE cannot go very far on the tech-
nical side of wireless without coming
into contact with patent rights, for

they permeate the whole industry. Whether

this is for good or ill is perhaps debatable.

But it is certain that we must either invent

or stagnate, and the system of granting

Letters Patent—though not perfect—is at

least a conscientious attempt to encourage

and protect the inventor.

Even at the present time wireless offers
more promising opportunities to a worker
gifted with inventive faculty than is

probably to be found in any other field of

applied science, so that there are good
grounds for calling the attention of our
readers to certain important alterations in
patent law and procedure introduced by the
new Act of Parliament which comes into
force on November 1st next.

Perhaps the most far-reaching change is
that which relates to the search made by
the Patent Office into the novelty of every
application as it is filed.

It will, of course, be appreciated that
novelty is the essential ingredient of any
mvention. In law no valid patent can be
granted to an inventor unless his applica-
tion does, in fact, isclose something which
has not previously been used or described
elsewhere. Up to the present, the official
test has been limited to a comparison of the
application as filed with all previous British
patents over a period of fifty years.

Such a search does not, of course, cover
the whole of the area in which a previous
publication may have been made. It may
therefore happen that an inventor secures
his grant from the Patent Office, and then
goes into court to sue for infringement.
Here he finds himself open to attack from
all directions, and is possibly confronted
with an anticipation’ in an earlier
American patent or in some lechnical paper
or periodical of which he was previously un-
aware. In this case the inventor is unlucky,
for the Court will hold his patent worthless.

World-wide Investigation.

The new Act seeks to reduce this danger
by extending the area of the official search
so as =0.cover Foreign, as well as British
Patent Speciﬁcations, together awith all
relevant scientitic text books and technical
publications. In other words, it is designed
to make the British investigation world-
wide or universal, as iIs at present the case
in Germany and the U.S.A.

The task is, of course, so enormous that
it can only be brought into full operation
by degrees. Arrangements are already
being made to collect and arrange new
search material in order to make a start in
November next. As’ time goes on {resh
material will be added, until the grant of a
British ~ patent should become generally
recognised as a hall-mark of novelty.

To meet the extra cost involved the Act

mcreases the stamp f[ee payable on filing a.

Complete Specification from £3 to £4, The
cost of filing a Provisional remains at fI,
whilst the £1 fee payable on sealing is also
left unaltered. The net effect, therefore, is
to raise the total stamp fees from /5 to /6.

Since the extended search will naturally
make greater demands on the time of the
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official staff, the new Act increases the nor-
mal period allowed between filing an appli-
cation and the grant of formal Letters
Patent. For instance, a Complete Specifi-
cation may now be lodged twelve months
after filing the Provisional, instead of nine
months; the time for acceptance is in-
creased to eighteen as compared with fifteen
months ; whilst the Sealed Patent mav be
issued at any time up to twenty-one months
after making the initial application. Cer-
tain extensions, limited at most to three
months, may, however, be secured over and
above these dates by paying prescribed fees.

The provisions set out above chiefly con-
cern the individual inventor when applying
for the grant of a patent. The new Act,
however, also introduces certain features
which govern the relation of the patentee
to the public in general.

Revoking a Patent.

For instance, an existing patent may be
revoked on various grounds, amongst which
the following are specially mentioned : —

That the invention is not useful.

That the Complete Specification does
not sufficiently and clearly ascertain ihe
scope of the monopoly claimed.

That the Complete Specification does
not disclose the best method of carrying
out the invention known to the inventor
at the time when he filed his application
at the Patent Office.

That the invention is obvious, and does
not involve any inventive step, having
regard to what was known or used prior
to the date of the patent,

In addition, specific power is given to the
Comptroller of the Patent Office to refuse
to grant a patent where the invention—

(a) has been wholly described in a prior
publication, or

(b) 1s so obviously contrary to well
established natural laws as to be frivolous.

Other important provisions : —

(a) allow an applicant to convert a
Complete into a Provisional Specification,

(b) allow an application to be volun=:
tarily post-dated (before acceptance) by
any period up to six months,

A common abuse—indulged in by some
patentees—is to issue groundless threats of
legal proceedings to alleged infringers. In
this conmection the new Act lavs down that
if any person threatens to bring an infringe-
ment action against another, then whether
the person who makes the threat is or is not
entitied to the patent-rights in question, the
person threatened may apply to the Court
to obtain a declaration that such threats
are unjustifiable, and may secure damages
unless the person making the threats proves
that the acts of which he complained were
or would be an infringement of a valid
patent held by him.

Finally, the Act sets up ‘a special Appeal
Tribunal for the purpose of hearing appeals
from decisions of the Comptroller in matters
relating to the granting of patents. The
Tribunal will consist of a Judge of the High
Court, to be nominated by the Lord Chan-
cellor, and is given power to examine wit-
nesses on oath, to make rules regulating
practice and proceedings therein, and to
award costs.
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NEWS of the WEEK.

Current Events

Bristol Radio Week.

HE sixth annual Radio Exhibition in
Bristol will be held in the Colston Hall
from September 18th to 24th. The Radio
Week opens with a service broadcast from
the cathedral, when the Dean will give an
address. A special studio is being erected
in the hall, from which a number of broad-
casts will be given by Bristol vecalists and
instrumentalists.

The Manchester Exhibhition.

AFTER Olympia the most important

event to British manufacturers and
radio enthusiasts is the Manchester exhibi-
tion, which is to be opened on Wednesday,
September 28th, in the City Hall by the
Right Hon. J. H. Whitley, chairman of the
Governors of the B.B.C.

Radio Normandie’s Progress.

THE enterprising directors of the well-

known station at Fécamp are busy on
the improvement of the service and are
maturing their plans for the coming season.
A new control panel is being installed, to-
gether with gramophone pick-ups and
‘“effects”’ discs. At a banquet held on
August 28th, with M. Leon Meyer—a Cabi-
net Minister and Deputy Mayor of Havre—
in the chair, M. Fernand Le Grand, the pre-
sident of its directors, after pointing out the
service rendered to North Brittany and
Normandy by this station, ‘‘created,
worked and financed by -themselves,”’
announced their intention of starting a
‘“ vast competition *’ in which the prizes will
include free trips and hotel accommodation
at various resorts on the coast of Normandy.

Broadcasting in New Zealand.

’I‘IIE Technical Committee appointed by
the State Broadcasting Board to
enquire into the best means of improving

NEW TELEVISION TRANSMITTERS.

Wireless Worlad

in Brief Revicw.

the service of the four stations at Welling-
ton, Auckland, Christchurch, and Dunedin,
has recommended that these stations
should be re-equipped and their power
doubled—bringing Wellington 2YA up to
10 kW.—and that the other three should
act as 1 kW. relay stations. Further relay
stations may be provided by taking over
some of the privately owned ** B’ stations.
The problem of satisfactory broadcasting in
the islands is somewhat difficult owing to
the scattered nature of the population over
the 1,000 miles from north to south. It is
reported that there are now 735,000 receiving
licences issned.

Television Tests.

A SYSTEM of television developed by the

Marconi Company was demonstrated
during the recent meeting of the British
Association at York when televised mes-
sages were sent from the Marconi works at
Chelmsford to St. Peter’s School, York, a
disfance of 180 miles. The demonstration
took the form of sending messages from
characters printed on a moving tape passed
through the transmitter at Chelmsford at
speeds corresponding to sixty words per
minute, the words appearing like a moving
sign on a ground glass screen in the receiver
at York.

Long-range Work.

SIMILAR tests have been in progress for

some time between the Marconi Com
pany’s experimental beam station G2BS at
Chelmsford (not G5SW, the B.B.C. short-
wave station, as has been erroneously stated
in some daily papers) and the Sydney
station of Amalgamated Wireless (Austra-
lasia), Ltd.

A Generous Gift.

THE new General Hospital at Southend-
on-Sea is provided with a very complete
radio installation, the gift of the Southend

The Marconi transmitters at Chelmsford used in

their recent demonstration to the members of the British Association during their meeting
at York. The apparatus on the left is f{ortransmitting moving figures, that on the right
for news messaces.
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BERLIN’S SHORT-

WAVE AERIAL. A

view of the aerial for

7-metre  transmission

on the summit of the

famous Funkturm near
Berlin.

The quarter-wavelength aerial is seen
through the ring-shaped counterpoise.

and District Radio Society, which was
formally handed over to the authorities on
September 6th. The installation includes
175 pairs of headphones, seventeen loud
speakers, and it is proposed to supply forty
“ pillowphones ** for the benefit of patients
who require themn. The society has already
equipped and undertakes to maintain the
installation at the old " Victoria "Hospital,
but the maintenance of this far more exten-
sive equipment was considered too great a
responsibility to be undertaken by a
society of only one hundred members,
though two members have volunteered to
visit the hospital once a week to deal with
the repairs and adjustments of hcadphones
and loud speakers.

Radio Research Board's
Request.

URING the evenings of September 1st

and 2nd, observers at the Radio
Research Station, Slough, picked up a
station which was operating on a radio fre-
quency of about 3.56 megacycles and send-
ing out short-duration pulses at the rate of
fifty per second. The signals were well
veceived and photographically recorded
at Slough, giving ‘‘echo’’ effects which
make it of value and interest for the ob-
servers to know the location of the trans-
mitter. Unfortunately no identifying call
sign was observed during the course of the
transmissions, and the superintendent of the
Radio Research Station, Slough, would be
glad to have any information concerning
the transmitter to assist in making an
analysis of the observations.

An Enterprising Trade
Publication.

HE Telsen Electric Co., Ltd., of Aston,
Birmingham, has sent us a copyv of the
‘“Telsen Radiomag,’”” which can now be
obtained from any radio dealer or news-
agent. Though, of course, chiefly devoted
to apparatus of their own manufacture, the
magazine contains many useful general
articles on testing, the reading of response
curves, and a ‘* Hints and Tips "’ section.
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HE acute difficulties through

which Germany is passing at the

present time is given as the

reason for the Ninth Wireless
Exhibition, which has just been held in
Berlin, not being supported, as in pre-
vious years, by the gramophone section
of the industry. Although this has meant
the omission of a number of important
firms from the Show, the actual number
of exhibitors was no less than last year.
The gramophone industry had also given
as a reason for keeping out of the Ex-
hibition this year that 1t did not derive
sufficient benefit because it was not per-
mitted to demonstrate gramophones ade-
quately.

It is stated that the German radio
industry in the last half-year has suffered
a decrease in exports to the extent of
50 per cent. by comparison with the first
half-year of 1931, but the hope that the
German home market would be sufficient
to absorb the new sets appears to have
been fulfilled, since orders taken at the
Show have come well up to the expecta-
tions of the exhibitors.

The design of German broadcast re-
ceivers this year has naturally been
influenced by the changing conditions in

Telefunken
television
cabinet with
cathode ray
tube at the
top, under-
neath which
is the dyna-
mic speaker.

reception, so that the outstanding im-
provements in receivers have been in the
direction of increasing selectivity.  The
quality of components has been improved,
and special arrangements have been made,
as in this country, to ensure proper gang-
g in multi-valve sets. Screening, too,

HHITRIE I

——

Wireless Weorlal

has received very careful attention, and
refinements have been introduced to
minimise the picking up of local inter-
ference, as, for example,- by the inclusion
of choke coils in the supply leads from
the mains. In spite of the exacting
requirements of the modern receiver,
Germany has succeeded in maintaining

Te Ka De ultra-
sho-t-wave and tele-
vision raceiver.

(Ins2t)  The mirror
screw on which the
image can be seen.

mass-production methods, and prices
were, if anything, lower than formerly.
The fashion in small receivers has been
to employ two valves, often with a screen-
grid valve acting as detector and either a
pentode or a good power valve as the
output stage, and selectivity has been im-
proved to meet the present requirements.

The next in order are the three-valve
sets, but these did not seem to be so
numerous as formerly, and most manufac-
turers appeared to have concentrated on
two-valve sets and larger sets with
variable-mu valves and two tuned circuits,
power-grid detection, and a pentode as
output. There were a number of examples
of single-knob tuning.

Volume control in nearly every case was
by variation of grid potential of the
variable-mu valve. There were a number
of three-circuit receivers to be seen, em-
ploying two variable-mu H.F. stages, and
in a few cases four tuned circuits were
included. Tone control was employed on
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A Review of the More Important Exhibits.

a number of the sels, and in Telefunken,
Siemens, and A.E.G. three-circuit re-
ceivers the volume control was included
in the L.F. amplifier, which is a departure
from the piactice of most German
designers.

As in this country, the superheterodyne
asserted itself prominently at this year’s
Berlin Show, practically every manufac-
turer of repute having at least one model.
These superheterodynes have one-knob
control, and most of them have a high-
frequency valve preceding the first de-
tector, and, in some cases, this H.F. stage
is preceded by a band-pass filter.

Automatic Volume Control.

In the Telefunken, Siemens, and A.E.G.
circuits some form of automatic volume
control has been introduced. Provision
for short-wave reception was made in a
number of German receivers, as short-
wave reception is gaining in popularity in
Germany.  All-mains sets largely pre-
dominated, but there were a few very
modern battery sets introduced for the
first time.

The first German motor car set
(‘" Ideal”’) attracted special attention. It

Rear view of Te Ka De television receiver.
At the top left-hand corner can be seen the
glow discharge tube.

is a five-valve superhet. with moving-coil
loud speaker. The apparatus is mounted
below the instrument board of the car,
and it is stated that interference from the
ignition is completely eliminated. The
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current for operation is taken from the
starter battery, anode current being sup-
plied from a small dynamo driven by the
starter batlery. The aerial is normally
mounted below the frame, but in cars of
closed type the aerial is included in the
roof.

Gramophones and Home Recorders.

The firm Dr. Dietz and Ritter has
brought out a portable equipment for
microphone, broadcast, and gramophone-
record reproduction.  Germany appears

Laboratory assembly of television trans-

mitter shown by the Fernseh Company.

(Left) Film camera. (Middle) Cabinet for

development of film. (Right) Television
scanner.

to have excelled this year in the pro-
vision of gramophone mechanisms of high
quality at very low prices. A flat in-
duction motor by Bosch attracted particu-
lar attention. There were some interesting
new models of gramophone pick-ups. In
the Philips pick-up the needle is held by
magnetic attraction din a - wedge-shaped
groove in the needle carrier, instead of
being secured by a screw. Home-recording
outfits were in evidence, and amongst
novelties there was a recorder where the
permanent magnet is replaced by an
electro-magnet, energising current for
which is taken from the anode current of
the output valve

A.E.G. was responsible for a very neat

The new Telefunken ‘¢ Trautonium * with
pedal volume control

Wireless Word

(Above) Chassis of
the ‘“ Ideal’’’ two-
valve receiver with
S.G.  valve and
pentode.

(Below) Telefunk-
en two-valve re-
ceiver with screen-
grid valve and
pentode.

recording equipment, where everything
was housed in a small box.

Loud Speakers.

Generally speaking, loud speakers did
not exhibit any particularly new ten-
dencies, although there were some
examples which were outstandingly low
in price. Amongst novelties there was a
crystal loud speaker by Neufeldt and
Kuhnke, employing two Rochelle-salt
crystals.  The same firm was exhibiting
a pick-up designed on this principle.
These exhibits created quite a lot of in-
terest. The pick-up has an output stated
to be as high as 5 volts.

A new electro-dynamic loud speaker was
exhibited by FElektroton, having a flat
grooved or serrated membrane, the quality
from which was particularly good.
Several of the German loud speakers this
year employed diaphragms made in one
piece and provided with stiffening ribs,
the purpose being to avoid undesirable
resonances.  Llectrostatic loud speakers
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of a modified form were shown by Gérler,
and for public address and similar pur-
poses Telefunken has produced a loud
speaker combination which consists of two
moving-coil loud speakers responding to
bigh frequencies and working through
short trumpets, whilst the Jower fre-
quencies are radiated by a special loud
speaker having a large-area diaphragm.

Components.
The need for greater selectivity in
Germany was brought home to the

»

Saba three-valve two-circuit receiver.

visitor to the Exhibition by t(he large
number of units exhibited at the Show
which were intended to be used for in-
creasing the selectivity of existing sets.
Most of these attachments took the form
of band-pass flter circuits,

A great deal of interest was shown in a
new tvpe of coil developed by Hans Vogt.
These coils have a high self-inductance for
a small number of turns, aund are conse-
quently much smaller in dimension than
coils of the ordinary types. Although the
secret of the new coils is the fact that they
are wound on a particular form of core,
they are stated to be ideal for use in H.F.’
circuits, having a lower H.F. resistance
than verv much larger coils of the same
inductance wound in the ordinary way.
In addition, it is claimed that these new
coils can be screened without the screening
baving any effect of increasing damping
or changing the inductance.

Other components of interest were new
Jarge tuning scales, and ganged condensers
with particularly neat trimming devices;

Chassis of the Sachsenwerks
superheterodyne.

there were also new photo-cells, cathode-
ray tubes, and glow discharge lamps, all
by Pressler. Valves have improved
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greatly since last year, but have, for the
most part, followed the Hnes of develop-
ment here aud in other parts of Europe.

General Sections.

As in former ycars, the German Post
Othice took an aclive part in the Exhibi-
tion, and the Heinrich-Hertz Institute and
the State Broadcasting Company were
also adequately represented. = In the Post
Office scction the centre of attraction was

Chassis of the Telefunken four-valve three-
circuit receiver with - moving-coil loud
speaker.

the recently constructed high-power ultra-
short-wave transmitler, which was in
actual operation, transmitting both tele-
vision and sound programmes. The aerial
was erected on a I50-metre tower, apd
consisted of a vertical dipole connected
to the transmitter by a special high-
frequency cable. The way in which modu-
Jation of the ultra-short-wave transmitter
is observed is interesting.  Part of the
oscillating current is sent throngh a coll,
at the end of which is a carbon point; as
the oscillations build up in the coil this
carbon point grows so hot that eventually

Wireless Warldl

Amplifying equipiment

. for microphone and

gramophone (Dr. Dietz
and Ritter).

~a pointed flame emerges from it and gives

a single note under the influence of modu-
latien. The longer the flame the greater
the depth of modulation.  The output

from the transmitter is measured by pass-
ing the oscillations through a liquid re-

Two views of the Bosch gramophone pick-
up and motor.

sistance  and measuring the rise in
temperature.

The ftelevision transmissions were
undertaken by

the Post Office on
the ultra -
short-wave station.
The Fernseh Com-
pany provided the
actual television ap-
paratus for the pur-
pose.  Participants
i television ap-
paratus were the
Post Oftice, the
Telefunken Com -
pany, Te Ka De,
Fernselh Company,
and loewe-von
Ardenne. Defini-
tion has been
undoubtediy = 1m-
proved Dby increas-

ing the number of

The * Ideal” motor car receiver showing the contrbl box. lines,
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Interest is directed to ultra-short-
wave (ransmission, and important de-
velopments have taken place with what
is referred to. as  ‘‘intermediate-film-
television ’” transmission. Telefunken was
demonstrating a cathode-ray receiver for
the first time. This gave a picture image
about 15 centimetres wide. The apparatus
was in cabinet form, and included a
loud speaker. In addition to the
cathode-ray receiver, Telefunken was
also showing a big receiver with the
Wieller mirror wheel giving reasonably
bright and fair images 50x60 centi-
metres in size.

The Te Ka De receiver was of special
intetest, and included a ‘‘ mirror screw”’
combined with an ultra-short-wave re-
ceiver.  The firm ILoewe-von Ardenne
showed a cathode-ray transmitter using a
new cathode-ray tube by ven Ardenne
and macde by Loewe.

(Left) Elektroton loud speaker with stiffened

flat diaphragm. (Right} The Kriebelphon

inductor-dynamic speaker with stiffened
diaphragm.

Perhaps the most interesting exhibit of
all in the television section was the new
apparatus for the *‘intermediate-film”’
process referred to above. It is well
known that televising living objects and
naturat landscape by direct scanning is
extremely difficult, since with the number

Klangfilm-Telefunken loud speakar used at
the Berlin Radio Show.

of elemeuts demanded the subjects are not
sufficiently bright in illumination.  The
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Fernseh Company has, thereflore, developed
the arrangement whereby the picture is
first filmed and then the film projected
by television. The idea is not new, but
what is, we believe, original in the
arrangement 1s that in the Fernseh Com-
pany’s process the developing and fixing
of the film can be accomplished in twenty
seconds, so that the apparatus for taking
the film and for its scanning can be built

as one whole. This result has been made
possible by the Zciss-lkon Company,

which has cvolved a special film of high
sensitivity and requiring a very short

Optical station finder. A wandering beam
of light facilitates tuning.

time for development, and also by making
it possible {or the film to be scanned
whilst still wet. At first, moisture re-
maining on the film tended to blurr the
image, but this has now heen overcome
in an ingenious way by the employment
of a special automatic wiper which cffec-
tively permits the definition to be retained,
while having considerable time.

The ultra-short-wave transmitter in the old Radio Hall

Wireless World
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Laying the radio
frequency feeding
cable Jfrom the
ultra - short - wave
transmitter to the
dipole aerial on
the tower.

any amplifier. The Instilute also showed
a small attachment for the production. of
Theremin ** ether vibrations’’ for connect-
ing to the pick-up terminals of any brdad-
cast receiver.  The cost is only 100
inarks.

Another instru-
ment shown was the
Vierling piano, re-
sembling the
Siemens - Bechstein-
Nernst grand piano,
but giving some new
cffects.

A special display
was given in another

A number of in- section of the Ex-
teresting  musical hibition to devices
mstruments  were for eliminating inter-
shown. The Hein- ference from elec-
tich-Hertz Institute trical machinery,
has in  previous and demonstrations
years specialised in were given of the
accommodating ex- application of new
l.nbxts of musical 3 Lt i low - capacity
mstruments  asso- l’pl 4 i screened cable for
cia ed with elec } OV - PURZ WELLENSENCER VON ® screening aerial down
trical circuits, and | TELEFUNKEN Isads. Reference has
last year sponsored ; % already been made
the ' Trautonjum,” | 9 a wemed 111 T he Wireless

which 1s now built
by Telefunken. This
Is being shown
again this year. It
comprises an oscillation

generator, the

The singing flame which shows the modula-
tion of the ultra-short-wave transmitter.

World to this cable.
The arrangement is
being extensively
adopted in Germany
for screening the down leads of outdoor

plain manual (keyboard), and a pedal as aerials used for ordinary broadcast
volume regulator. It can be attached to receivers.
SHORT-WAVE I.F. AMPLIFIERS.

NTEREST in short-wave reception con-
tinues to grow apace both in this
country and on the Continent, and several
types of short-wave receiver are now avail-
able. These consist for the most part of
simple regenerative receivers and special
adaptors for converting broadcast receivers
nto short-wave superheterodynes. Quite
a number of three-valve short-wave sets
have appeared, however, in which an
H.F. stage, using, of course, a screen-grid
valve, is employed.  The actual ampli-
fication given by the H.F. stage is exceed-
mgly small, and many people are inclined
to wonder whether its employment is justi-
fied. The answer is that if it were {o e
judged solely on its merits as a pure H.F.
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amplifier very little could be said in favour
of 1t.

The End Justifies the Means.

In actual practice, however, it is respon-
sible for producing a fineness of reaction
control quite unobtainable with the ortho-
dox regenerative circuit, and since reaction
can provide an enormous amplification
when capable of critical adjustment the
end more than justifics the means. In the
case of at least one highly efficient receiver
the S.G. valve is resistance coupled to the
detector and, of course, the degree of ani-
plification due to the H.I'. stage itself i3
practically nil.
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‘jorrespondence.

The Editor does not hold himselt responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, ** The Wireless World,” Dorset House, Tudor Street, F.C.4, and must
be accompanied by the writer’s name and address.

Micromesh Valves. -

IN your issue of August 5th you were good

enough to publish an article on our new
Micromesh valves, and while we greatly
appreciate this, we would ask you the favour
of granting us space in your columns to
modify one or two of the statements that
appeared in the article.

Considerable progress has been made re-
cently in the design and manufacture of
Micromesh valves, with the result that cer-
tain of the data upon which your article
was founded are now obsolete.

The method of assembly now comprises
the use ol a unitary type of structure. In
this ‘structure all of the elements are assem-
bled and secured together before they are
mounted on the stem. In adapting this
unitary type of construction, which greatly
facilitates manufacture, we have been en-
abled to use an inclined type structure, and
at the same time to reduce the number of
wires in the press from seven to five. We
have also been enabled to eliminate the lower
cathode support. The guiding of the
cathode by a separate member has been
abandoned and is now being accomplished
by the top mica. Twin bore quartz tubing
for housing the heater wire was used only
in the earlier models. We now use a refrac-
tory coating on our pure tungsten heater
wite for insulation.

With regard to the heating of the valve,
we can definitely stale that the temperature
of the glass bulb under present methods of
manufacture does not begome any higher
than is usual for other valves of this type,
and it is not therefore necessary to provide
special ventilation in the cabinet.

Finally. it should be stated that only 25
seconds, not 50 seconds as stated in your
article, are now necessary for the valve to
attain its full emission state.

London, W.C.1. . A. COBB,

Standard Telephones and Cables, Ltd.

The Question of Quality.
W’ILL you kindly allow me a word on the
““Quality '’ question?

Amongst the array of receivers on the
market last season, one¢ in particular gave
really fine reproduction, another was very
good, and the remainder moderate, this
latter class representing the majority of the
commercial receivers.

However, the first-mentioned set was use-
less as a commercial proposition on account
of its astounding lack of selectivity ; whilst
the second set remarked upon had poor in-
hevent selectivity (note the qualifying word).

Now here is the point I wish to make
(apart from the question of selectivity and
judging purely by quality of reproduction).
Receiver number one, and to a lesser extent
number two, gave very decided amplifica-
tion of the extreme upper register, with no
sideband cutting, naturally.

When a customer heard these two sets
demonstrated, he, in ninety-nine cases out
of a hundred, immediately complained of
the sharp, cutting tone, and upon hearing
an example of class number three ex-
claimed: ‘“Oh! How nice and mellow! "’

The above comments were also made by
people who should have known better, but
the fact remains that the present manufac-

turers’ policy is, to my mind, due not only
to the difficulty of combining quality with
selectivity, but to a greater degree to the
lack of public demand for a receiver capable
of reproducing the upper register faithfully.
They much prefer a set having a cut-off at
3,500 to 4,000 cycles, and the word ‘‘ mel-
low '’ admirably expresses their requirements.
This letter may provoke severe comment,
but perhaps other traders can testify to
the truth of the foregoing. .
Wrexham, R. FRANCIS ELLIS.

The Value of Discussion.

ONGRATULATIONS on the enlarged
Wireless World. This new feature
greatly enhances its value. It really
is two papers in one. May 1, as a very
‘“ ordinary listener *’ who possesses no deli-
cate instruments, no great technical know-
ledge except what he has attained through
the medium of your valuable journal, thank
you for the letters you have published on
the important subject of quality and fre-
quency range. They have been most help-
ful, although some of them take me a bit out
ol my depth, and I can assure C. ]J.
Tomes that your valuable space has been in
no way wasted, and A. H. B. Cross that
C. 1. T. does not represent a very large pro-
portion of the ‘‘ordinary listeners’® who
read The Wiveless World.
I would like to suggest to C. J. T. that if
he would follow my example he would dis-
cover how much the practical application o

The wireless tower which is a familiar Jand-

mark at the Berlin exhibition ground. An

illustrated report on the Berlin Radio Show
appears elsewhere in this issue.
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the facts contained in letters from various
well-known gentlemen can help towards at.
taising the goal of perfect reproduction.

I was using a Wireless World home-con-
structed Band-Pass Pentode III in con-
junction with a well-known loud speaker.

I thought it perfect!

Then I read that ‘‘bickering’ between
Messrs. West and Hartley, letters by Bonavia
Hunt, P, K. Turner and others.

I realised that my outfit was cutting off
at about 5,000 cycles.

Then I tried various'stunts with the output
circuit of my set, but they did not improve
matters at all. It was the loud speaker!

Not having much spare cash, I had to hunt
round for the best means to improve repro-
duction for the smallest outlay,

Turning to The Wireless World again, I
read your report onvan electrostatic speaker,
and a suggestion of using it in conjunction
with an M.C. speaker, as it had a response
up to at least 15,000 cycles. Now I had a
big bass output from my original speaker,
and what I wanted was an increase in the
upper register, so I purchased one of the
clectrostatic speakers, and the results are
most realistic.

Now, if it had not been for the letters you
have published in The Wireless World, 1
should still have been content with repro-
duction ranging from about 50 to 5,000

cycles.
Let’s have some more ‘ bickering,”
please! H. BRADSIAW.

Bishop’s Stortford.

The Tuning Note.

CONGRATULATIONS on your editorial re
the tuning note.

The idea of a rising tone is what we have
all been waiting for; gramophonc records
are all very well in their way, but are use-
less for tests on the H.F. side.

May I suggest tentatively a note starting
at 32 cycles and rising logarithmically with
time as follows: —

32} .. «e % minute

64} . O,

128, .. .. o,

2560 .. .. .
512l .. ..,
o2l .. Lo, L
20480 .. ..,
4006 .. ..,
8192! .. »”

Total 32—8192 cycles in four minutes.

Apart from the tremendous value to ex-
perimenters, the scheme would do much to
educate the general public in the matter of
quality,

The owner of the set with the ‘' fine mel-
low tone’ who only heard two minutes’
tuning note instead of the four which should
be there would perforce begin to think.

Certain M.C. speaker manufacturers whao
rely on a go-cycle surround resonance for
their lease (including one of the most famous
firms in the country) would have to do some-
thing about the nasty gap which would
follow the start of the note at 32 cycles.
Now that the idea has been mooted I hope
The Wiveless World will not rest until it is an
accomplished fact. S. FALLOON.

Southfleet, Kent.

11

Next Week’s Set Review :—

STANDARD BATTERY Co.’s
FUTURA 6.
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In the upper compartment are housed the
four amplifying valves, the mains rectifier
and the tone control.

HAT the microphone, eleciric am-
plifier and loud speaker find
many usetul applications outside
the sphere of wireless broadcast-
ing is evident by the number of specially
designed amplifiers now available for use
at sports meetings, open-air fétes and
events of a like nature as the medium for
disseminating information, making an-
nouncements and broadcasting other
pertinent matter relating to the occasion.
A further advantage of this system is that
by the addition of a simple gramophone
unit music can be relayed to all parts,
thereby affording a measure of entertain-
ment during intervals in the programme.

Smaller versions of these amplifiers are
now available for domestic use, such as
for gramophone reproduction or in con-
junction with home cinema projectors and
synchronised sound films.

Ernic J. Lever (Trix), Ltd., has for long
made a speciality of low-frequency power
amplifiers of this type, and their very ex-
tensive range mcludes small models of a
few watts output in addition to large power
handling equipment suitable for operating
loud speakers at open air meetings.

FEATURES.
General.—Three-stage power ampli fier giving
16 walls undistorted outpul. Operautes on
A.C. 40-60 cycles al 100, 200-240 vols.

1 )
] ]
1 1
1 1
1 t
T 1
1 1
1 1
[} ()
1 1
i H
i Circuit. — First slage resislance - capacity
f coupled ; second parallel-fed L.F. ftrans- !
i Jormer ; last parallel valves followed by filfer- |
i fed oulpul iransformer giving ratios of 10: 1, !
¢ 18:1 and 26:1.  H.I. from haif-wave |
! mercury vapour reclifier. L
: ]
] 1
] 1]
1 ]
] )
1 1
h] 5
i I
] 1
: 1
’ i

Controls.—T'one control.
Price.—£35 complele wilh valves.

Makers.—Eric J. Lever (Trix) Lid., 8§/9
Clerkenwell Green, London, E.C.1.
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TRIX 50-WATT POWER

AMPLIFIER,

T.223.

TYPE

A.C. Operated Three-stage Amplifier giving
16 Watts Undistorted Output.

The type T.225, with which tests have
been carried out recently, would come
within the latter category, for it is rated to
give a maximum undistorted power out-
put of 16 watts. Although somewhat ex-
cessive for normal home use there are
occasions when an cutput of this order
might be desirable even in an enclosed
space, an example being the reproduction
of dance music 1n a large hall.

It 1s A.C. operated and embodies three
amplifying stages, the output being
derived from two DO.25 super power
valves working in parallel.  But for a
somewhat unusual system of tone control
the circuit is quite straightforward and
consists of one resistance-capacity coupled
stage followed by a transformer coupling,
the Jatter being used in conjunction with
a parallel-feed circuit.

The heater current for each valve—and
there are five in all including the rectifier
—is derived from separate windings on the

put from these valves is combined and
passed to a step-down transformer, the
secondary winding of which is tapped and
provides the means for matching the loud
speaker to the valves.

The arrangement of this part of the
circuit is interesting as two feed condensers
are included so as to assure a truly sym-
metrical system, a condenser being joined
between the centre tapping on each outpnt
valve filament winding and the low poten-
tial end of the primary winding of the out-
put transformer. For the same reason two
condensers are empleyed for decoupling
the grid circuits.

Mercury Vapour Rectifier.

It is small points of this nature that give
individualitv to the amplifier and ex-
emplify the meticulous care devoted o
its design. Decoupling has been applied
very thoroughly to tlie carlier stages, but

240V
peLaY 220v.
ACTION |
SWITCH 2000,
o
= |
s H
m 5
Plervas,
f [
e
! -
L ¢mA
J
i . c
> b
Complete circuit diagram. Great care has been taken to reduce
unwanted coupling by providing no fewer than four separate heater
windings for the amplifying valves. a

mains transformer.  So far as the first
two stages are concerned this is purely a
precautionary measure, but it is very
necessary in the case of the output stage
where the valves are direclly heated. Tt
assures that in the event of one valve fail-
ing the other will not suffer damage. Each
has its own grid bias resistance, also a
separate resistance in the grid circuit to
suppress parasitic oscillations. The out-

www americanradiohistorv.com

it is used with discrimination and then
only where there is a real need for it;
thns we find it omitted from the grid cir-
cnit of the penultimate valve where its in-
clusion would serve no useful purposc.
High tension is obtained {rom a G.U.1
mercury vapour valve giving half-wave
reciification, and the smoothing is carried
out by a single L.F. choke and the custom-
ary arrangement of condensers. This
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Trix 50-Watt Power Amplifier.—

system is perfectly satisfactory in the
present case, for there is bul a mere
trace of hum audible only within a foot
or so of the loud speaker. A thermal
delay switch Is included, since this is an
essential fitment when the G.U.1 rectifier
is employed, as 1t allows about one minute
to elapse after switching on before the load
is applied o the rectifier.

No provision has been made in the am-
plifier for controlling the volume, a justi-
fiable omission, since in any case it will be
far more convenient tc have this control
on the turntable unit which, incidentally,
might well embody the microphone and its
control. As a matter of interest the makers
have developed various models of turn-
table units, some fitted with dual motors,
pick-ups, fading and mixing devices, also
change-over switches for bringing a micro-
phone into use when required.

The performance of the model T.225 is
in every way exemplary, the amplifica-
tion is maintained at a satisfactorily high

level down to 350 cycles, this being the

lowest frequency actually applied when in-
vestigating its characteristics. There 1s,
however, an adequale output right down
to the lowest limit of audibility.

With the tone control set to the *“ high
position—curve A on the graph—the am-
plifier exhibits a slightly rising character-
istic with the peak frequency at about
4,000 cycles. At this point the amplifica-
tion level is abont 3.5 decibels above that
at 50 cycles.

The amplifier with front cover removed,
showing the particularly neat wiring
scheme.

The tone control does not produce a
very marked effect, indeed apart from a
slight reduction in the general level it has
a negligible effect below 1,500 cycles, its
effect being noticeable only at the upper
end of the audible scale.

These curves show the overall amplifica-
tion from the grid of the first valve to the
output side of the terminal transformer,
and were taken with an equivalent resistive
load connected across the 18:1 tappings.
Incidentally the other ratios available are
10:1 and 261 respectively.

It will be seen from curve B that with
the tone control set to ““ low ¥ the am-
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Overall response curves (A) when tone control
is turned to “ high '’ and (B) when changed
to the “low '’ position.

plification at 5,000 cycles is brought down
to the same level as at 50 cycles, and
although this introduces a not-too-well-
defined peak at 1,000 cycles to be followed
by a valley at 3,500 cycles these do not
amount to more than an increase of 1.2
decibels and a decrease of 0.4 decibel re-
spectively as compared with the 50-cycle
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level. An aural test will not reveal their
presence, and ounly the reduction in ampli-
fication of the frequencies above 7,000
cycles will be apparent to the ear.

Using a good loud speaker the repro-
duction can best be described as brilliant,
speech is crisp and clear, and orchestral
passages are reproduced faithfully.

The amplifier is housed in a strong iron
case finished in crystalline black, and is
provided with substantial back lugs for
fixing to a wall. The valves, tone control,
and all connection points are located in the
upper portion of the case, access to which
is obtained by raising the hinged cover.

Internally the workmanship is fully
in keeping with its fine external appear-
ance, the wiring is neatly executed,
being carried out with stout wire run
in insulating sleeving. The mains trans-
former, chokes, and output transformer
are products of the firm, while all other
components bear the stamp of well-known
manufacturers whose wares have proved
their worth in the wireless sphere.

DISTANT RECEPTION NOTES.

AST week I mentioned that good use
I might often be made of the directional
properties of the frame aerial at times
when atmospherics were a nuisance.
The frame can also render another service
that many long-distance men do not realise.
Let me give an example to show just what
I mean: On tuning in Kalundborg with a
superheterodyne receiver the other atternoon
1 found a transmission coming in so strongly
that considerable use of the volume control
was required ; the programme, however, was
not fit to listen to owing to the presence of
a loud C.W. signal on practically the same
wavelength. Rotating the frame slowly, I
found that there was a position at which
the Morse signal entirely disappeared, though
Kalundborg could still be heard. By moving
the volume control knob Kalundborg was
bought back to full strength without a trace
of the interference.

Worth Remembering.

This kind of thing can frequently be done.
since in the first place it is unlikely that the
interfering signal will come from exactly the
same quarter as the wanted transmission,
and, secondly, the directional properties of
the frame are very much more marked for
the minimum than for the maximum posi-
tion. There is another rather interesting
point about frames of which again good use
can occasionally be made. Itis found some-
times, particularly, 1 think, if one end of
the windings of the frame is earthed, that
it tends to become wuni-directional. That is
to say, if a station is tuned in to maximum
strength by pointing the frame towards it,
it mav be found that there is an increase or
decrease il the frame is turned through 180
degrees. It is as well to discover if the
frame aerial of one’s own set behaves
in this way, as it may be useful.

There is at the present time one outstand-
ingly good portion of the medium waveband.
This covers the wavelengths between roughly
380 and 510 metres. This belt of wave-
lengths the reader should not fail to visit,
for he will find there the maximum of both
signal strength and quality and the mini-
mum of Morse and heterodyne interference.

WWW.americanradiohistorv.com

It contains also a large selection of the best
stations sending out first-rate programmes.
Working upwards from the bottom we have
Lwow, wel received by those whose sets are
selective enough to tune out the neighbour-
ing (from a wireless point of view!) Scot-
tish Regional. Next comes Toulouse, whose
quality unfortunately is not quite equal to
its volume. Frankfurt is on most evenings
a good station; Sottens has shown .a very
great improvement recently, and Katowice
is now qualifying for inclusion amongst first-
class stations. Berlin Witzleben is apt to be
disappointing, but Belgrade has many good
evenings. Stockholm and Rome are com-
pletely reliable. Beromunster is splendidly
received now. Lyons Doua makes inter-
utittent appearances with fine strength, but
Prague, Florence, and Brussels No. 1 are
always ready to provide entertainment.
The number of stations on the medium
waveband which can be received in broad
daylight is considerable. No great amount
of high-frequency amplification is required
to obtain loud speaker reception from Brus-
sels No. 1 at any time when he is working ;
Langenberg, though not se strong, is usually
to be heard. Rome, though not reliable by
daylight, may be found sometimes, even in
the morning. Others worth trying for in
the daytime are Miuhlacker, Hilversum,
Heilsberg, and Turin. D. ExERr.

The Wireless World
INFORMATION BUREAU.

HE service is intended primarily for readers
meeting with difficulties in the construc-
tion, adjnstment, operation, or maintenance of
wireless receivers described in T'he Wireless
World, or those of commercial design which from
time to time are reviewed in the pages of The
Wireless World. Every endeavour will be made
to deal with queries on all wireless matters, pro-
vided {hat they are of such a nature that they
can be dealt with satisfactorily in a letter.
Communications should be addressed to 7'he
Wireless World Information Bureau, Dorset
House, Tudor Street, E.C.4, and must be accom-
panied by a remittance of 5s. to cover the cost
of the service. The enquirer’s name and address
should be written in bloclk letters at the top of all
communications.
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MILNES H.T. UNIT.

A PERIOD of approximately two years

has elapsed since first we tested the
Milnes H.T. Unit, and it is significant to
record that during the interim very little
change has been deemed either necessary
or desirable in the design. The main feature
of the unit is, of course, the novel method
ol replenishment, for the charging current
is derived from a 6-volt L.T. hattery, yet
it provides an H.T. supplv of from go to
200 volts, according to the size of unit in-
stalled.

The Milnes Unit is a storage battery and
consists of a number of small cells in which
is fitted ‘“ Alkum’ nickel and iron plates
immersed in an alkaline solution. Sulpha-
tion is impossible, and, furthermore, the
battery can be charged and discharged at
any reasonable rate without fear of
damage. '

In the 120-volt unit there are ninety-six
cells in all, arranged in groups of four cells,
twelve groups being accommodated on each
side of a long drum-type series-parallel
switch. In the ‘‘charge’ position all the
groups are connected in parallel, and the
normal potential is then approximately
5 volts. When the cells are fully charged,
however, the potential of each group rises
to the same voltage as that of the charging
accumulator, and, as an electrical balance
is now attained, current ceases to flow into
the unit. Thus the switch can be left in
ithe charging position whenever the receiver
15 not in use, and no wastage of IL.T.
current will accrue.

We have tested one of the latest Milnes
Units and find it perfectly satisfactory.
Apart {rom a few minor improvements, it
would seem to be much the same as the
carlier specimen examined. An all-night

Milnes H.T. supply unit which can be re-
charged from a 6-volt L.T. battery.

charge from a 6-volt accumulator suffices
to keep the battery in tip-top condition,
and there is very little additional work im-
posed on the L.T. battery, for it is neces-
sury only to make good the few watts taken
by the set in the form of H.T. during the

Wireless Waordldl

course of the day, and when again fully
charged the process 1is automatically
arrested.

The makers are Milnes Radio Company,
Cottingley Bnidge, Bingley, Yorks, and the
prices are f£2 18s. for a go-volt unit, £3 16s.
for one of 120 volts, and £4 14s. for a 150~
volt size.

CLAUDE LYONS Q.M.B. SWITCHES.

HESE switches are now made in this

country by Claude Lyons, Ltd., 4o,
Buckingham Gate, London, S.W.1, to the
same specification as the well-known B.A.T.
Arrow H. & H. Q.M.B. switches. Identical
machinery is employed, so that these
switches are in every respect exact replicas
of the American-made article.

The range at present available includes
some twelve different models, of which six
are rated to handle 3 amps. at 250 volts,

Lyons B

A.T. Arrow Q.M.B. switch, showing
operating mechanism.

while the remainder will deal with currents
up to 5 amps. at 250 volts. The switch
operates by spring tension, which assures a
quick make-and-break action, and makes for
a good electrical contact under all conditions.

T'he small 3-amp. models are available as
on-ofl, single-pole change-over and three-
point switches, the price being 1s. 6d.,
1s. oib., and 2s. respectively.

To facilitate ganging the switches with
volume controls and the like, models are
obtainable fitted with a slotted control lever
i place of the ball fitment used in the panel-
mounting models.

KINVA TONE-CORRECTION COILS AND
H.F. CHOKES.
A RANGE of special coils designed on the
lines of the toue-correction choke
usedl in The Wireless World *“ Autotone *’
receiver has been introduced by Postie-
thwaite Bros., Church Hill, Kinver, Stour-
bridge. These are available in inductance
values of 0.1, 0.3, 0.5, and 1.0 henry, the
prices being 3s. 6d. each for the first two
mentioned, and 4s. 6d. and ss. od. for the
0.5 and 1.0 henry sizes respectiyely.
I'hese coils are particularly well made,

being wound on small e¢honite formers,
which, in the case of the two specimens
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LABORATORY TESTS

tested, are z2in. in diameter and {in. wide.
We found the inductance of these specimens
to be within 3 per cent, of their marked
values, while the D.C. resistance of the
winding is quite low for a coil of such small
physical size. For example, we found the
D.C. resistance of the o.1 henry specimen
to be 107 ohms, while that of the 0.3 henry
model 290 ohms.

*

3
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»
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Kinva tone-correction coil and special
manufacturers’-type H.F. choke.

The firm has developed also a special
series of Kinva slot-wound H.F. chokes for
the set manufacturer. They are mace in
{our sizes ranging in inductesce from 80,600
microhenrys  to 180,000 microhenrys.
Soldering tags are provided in place of ter-
minals, and all unnecessary ‘‘frills’’ are
omitted so that these models can be pro-
duced in the most economical manner. The
range covers all normal requirements, in-
cluding that of superheterodyne receivers.

HARBROS INSULATED AERIAL WIRE.

MADE by Hart Bros. Electrical Manufac-

turing Co., Ltd., Queensway, Ponders
End, Middlesex, Harbros Insulated Aerial
Wire is equally well suited for indoor or
outdoor use. In view of the good insulating
properties of the covering the wire may be
secured to the picture rail without the addi-
tion of insulators, and since the covering is
weatherproof, also impervious to moisture,
these could be dispensed with even when the
wire is used for an open aerial.

It cousists of a core containing seven
strands of No. 24 S.W.G. copper wire en.
closed in a double covering of cotton, over
which is a closely woven and impregnated
cotton braiding. The ouler covering is
particularly tough and will withstand quite
hard usage without impairing the insulation,
but sharp bends in the wire should be
avoided as far as possible.

It is supplied in coils containing 50 feet,
75 feet, and 100 leet, the prices being 1s. 9d.,
2s. 6d. and 3s. 3d. respectively.

J.B. Condensers.

On page 203 of the August 26th issue the
price of the two-gung ** Unitune”’ condenser was
given m error as 27s. This is the price of the
three-gang 1odel, and the two-gang unit,
together with disc hiive and hakelite esentcheon,
costs 18s. 6d. 1t should be noted also that the
short-wave *“Special 7’ is an entirely new
product.
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PROBLEMS.

HESE columns are reserved for the publication of matter of generakintevest arising

out of problems submitted by our readers.

Readers requiring an individual reply

to their technical questions by post are referred to “The Wireless World ” Information

Bureau, of which particulars, with the fee charged, are to be found on page 280.

Built-in Bias Cells.

IN order to reduce the number ot connecting
leads between set and batteries, and
also to reduce the number of the batteries
themselves, it is quite a common practice for
the manufacturers of commercial sets to fit
a combined H.T. and grid-bias battery. To
do so is, of course, quite legitimate, but this
practice seemns to have confused a reader
who wishes {0 use an output valve of greater
power than that standardised in his receiver.
As the new valve will consume much more
anode current than that onginally supplied,
he has wisely decided to employ ‘‘ super
capacity ©* batteries in place of those
normally fitted. His difficulty is that the
make of battery choscu i1s not provided
with a built-in bias section, and he cannot
see how connections should be made, as
there is no terminal on the receiver corres-
ponding to " . B.+."”" We are asked to

give a simplified diagram of connections.

Fig. 1.—Replacing a TR
combined H.T. and [l =
grid-bias battery with HT+p 1 0
separate hatteries. T
Inset: explanatory Job
diagram of original =
connections. _’H;;{__
GBA+ & g
—ar
200
— = = ce- T @ |=

The absence of a  special lead for
conuection between the set and the positive
side of the bias battery is casily accounted
for when we remember that this latter point
would normally be joined internally to the
II.T.— terminal. Of course, with a conmon
II.T. and bias battery the necessary inter-
connection already exists in the battery
itsell.

As our correspondent is using separate
cells, an extra lead must be added in the
manner shown in the accompanying dia-
grammatic sketch.

* Microphonic ’’ Condensers.
A (QUERIST who has recently constructed

a superheterodyne receiver, in which the
principles laid down by contributors to this
journal have been followed {fairly closely,
tells us that both the sensitivity and
selectivity of this set exceed expectations,
but wheu volume is increased to anything
approaching a comfortable level of intensity,
a microphonic effect becomes evident.

Naturally enough, he attributed this to
the second detector valve, but an experi-
mental replacement of this valve with
another that is known to give good results
in a similar but rather less. ambitious set
resulted in no improvement. The first
detector and several other valves have
also been subjected to a test by substitution,
with negative results: we are asked to
suggest other possible sources of microphony.

As our reader goes on to say that his set
is built into a radio-gramophone cabinet
with a self-contained loud speaker, we are
strongly inclined to suspect that vibration of
the condenser vanes is responsible for this
trouble. It may be possible to cure it by
suitable acoustic shielding, but it would
probably be much better to mount the
entire receiver on insulating blocks of sponge
rubber. Alternatively, it may be more
convenient to insulate mechanically the
tuning condenser only.

For Steel-framed Buildings.

“QITUATION is more than set’” is an
axiom that has oiten been put forward
in these pages with regard to the perform-
ance of wireless receivers. Any further
proof of its truth that may be needed 1is
provided by the experience of a corres-
pondent who has just moved up from the
country for a six months’ sojourn in Towr.
His A.C. superheterodyne, which was a
model of everything that it should be in the
matter of range and sensitivity, has now
degenerated into what he describes as ““a
focal-stgtiogr receiver.”” Tts condition has
been checked, and, as the anode current
of all valves remains unchanged, he rightly
copcludes that this falling-off must be
ascribed to local conditions.

The set is now installed in a flat in a steel
framed buildiug, and is operated with an
inside aerial, which naturally is screened by
the structural steelwork. We are asked to
recommend some more efficient type of
collector, with the proviso that it is quite
impossible to erect an outside aerial.

ITere we must admit to being practically
“stumped.”” Even with full knowledge of
the circumstances it would be difficult to
make any useful suggestions, although it
occurs to us that our correspondent may
have forgotten to try the effect of a mains
aerial.  Under the conditions described, this
form of collector is often much more cffective
than the best of inside aerials.

There is also a possibihity that it might be
possible to lower a length of insulated wire
from one of the windows ; it should be kept
as far as possible from the outside walls.
Although inetficient, this type of aerial
would probably not suffer quite so badly
from the eflects of screening as the arrange-
ment at present in use.

Comparative * Goodness.”

READER asks us whether there is any
=~ > simple method, which does not involve
the use of laboratory apparatus, of com-
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paring the losses in two ™’ potted ™ tuning
coils. He goes on to ‘say that 1t-is desired

< to make a test that is beyond criticism on

technical grounds, but that it.is unnecessary:
to make quantitative measuréments.

We do not know, of any- really simple
method .that will indicate thz relative

.efficiency “of cotlg of, dissimilar_ inductance,

but provided the value of those to be com-
pared is roughly the same. the absorption
methods(which ‘was discussed in this journal
some time ago) can be depended upon im-
plicitly, . provided the test is made with
reasonable care. To make a -comparison,
practically no apparatus s needed beyond a.
reactive receiver, with ‘a milliamineter in
series with its detector anode circuit. The
circuit ‘‘ set-up ”’ for the test is shown in
Fl’g 2. -All apparatus prior to the detector

grid circuit is disconnected, and a coupling

coil of thiree tugns or so is placed i inductive
relationship with the existing grid winding
in such a- way that uts_‘position nray
ultimately be fixed., This coupling coil is
joined in series with the coil under test. and
a tuning condenser.

As the next step, the receiver «letector
valve is niade to oscillate gently at a
frequency roughly in the middle of the band
for which the coil to be tested is intended,
and then coupling is ‘set experimentally at
a value that will give a smalil but definite
deflection of the milliammeter needle as tHe
test circuit is tuned through resonauce.

Fig. 2.—A method of
comparing the relative
efficiency of screened
coils of similar in-
ductance.
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Other coils may now be substituted, aud
it may be assumed that the one whicn gives
the greatcst deilection of the milliammeter is
the best. While making comparisons, the
relationship between the coupling coil and
the receiver grid coil must remain un-
changed, and it is also worth while ro take
care that connecting leads are not disturbed.

It is also necessary that coupling should
never be so tight that dectector circuit
oscillations are stopped entirely by the
absorption effect. If they are, there 1s the
possibility that two coils of widely different
efficiency may appear {o be identical.
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EDITORIAL
Interference Hunting.

A Practical Scheme Suggested.

NTERFERENCE  with wireless

reception by local electrical dis-

turbances appears to be steadily

increasing in intensity, and yet
no really serious effort is being made to
tackle the problem and suppress the
trouble. All that is being done is in
the direction of educating those re-
sponsible for causing it and hoping
that they will be considerate enough
to take steps to effect a remedy.

We feel very strongly that this is
not good enough and that the listening
public is entitled to expect that inter-
ference of this kind, which is in nearly
every case avoidable, should be more
seriously tackled by the authorities.

Success in Germany.

In Germany a large measure of
success has been attained through the
activities of semi-official groups of
individuals who gladly undertook to
give their services in trying to trace
various forms of interference and to
indicate the suitable steps to be taken
to remedy it when the offending
apparatus has been located. These
groups of individual searchers had no
authority, of course, to insist upon the
elimination of the interference, but in
most cases they found the owners
of the radiating electrical equipment
ready enough to co-operate.

Indeed, the work of the * Radio-
Aid " organisation, as it was called,
was so successful in clearing the ether
of local electrical disturbance that the
German Post Office recently took over
the service from the amateurs, adopt-
ing practically similar methods. Ger-
many is therefore likely to lead other
European countries, in the near future,
in the possession of a really “free ether.”

www americanradiohistorv.com

COMMENT.

We suggest that an endeavour such
as this is a most worthy object and one
which should commend itself especially
to the attention of wireless societies
throughout the country. It is of no
avail to start such a task unless
adequate support and interest in it is
forthcoming from such a nucleus of an
organisation as the radio societies would
provide. It is not, of course, necessary
that existing societies alone should
shoulder the task.

A New Organisation.

Where groups of two or three en-
thusiastic wireless amateurs exist in
any particular  locality the work
i view is ‘sufficient to interest
them in the formation of a special
group to undertake this work. The
purpose of this note, then, is to feel
the pulse of the amateurs of the
country to see how much interest
would be aroused in this scheme if
The Wireless World undertook to
organise and support it. Details of
the equipment necessary for interfer-
ence tracking would be described and
suggestions given for organising and
compiling results. Instances of inter-
ference traced and cured could be
published for the guidance of others,
and special attention would be given
to cases of particular difficulty. Where
owners of interfering electrical plant
refused to co-operate, such cases would
be referred to us, in order that we
might endeavour to bring special
pressure to bear in individual instances,
if the facts justified such action.

Let us, then, hear from those who
are interested in co-operating and the
result of this appeal will decide if
such a scheme can be launched with
prospects of success.

All communications should bhe sent
to The Waireless World, marked ** Inter-
ference Search.”
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HE latest types of broadcast

receiver just now being placed
upon the American market by the
leading set manufacturers are
equipped with what Is known in the
United States as Automatic  Volume
Control (AVC, for short).  This feature
does not supplant the usual manual
volume control, but rather supplements
it. Automatic volume control may be
defined as a device or svstem which, when
the manual volume control is adjusted to
give comfortable volume on a distant
station, acts in such a way that when the
receiver is retuned to a powerful local
station the volume ol sound emitted Ly
the loud spcaker remains the same with-
out readjustment of the manual control.
The AVC svstems in use are many and
varied, but the principle of all of them
is essentially the same; the desired end
is achieved by causing the incoming signal
itself to control the sensitivity of one or
more of the H.F. valves—the more the
better.  Since an enginecr measures the
effectiveness ol an amplifier (I1.F. or
I..I.) in terms of the ““gain’’ or amplili-
cation per stage, it wounld perhaps be better
engineering terminology, and less confus-
ing all round, to refer to such a system
as an automatic gain control (AGC).

Special AGC Valve.

To be even more strictly accurate from
an engineering standpoint, the svstem
might better be described as delaved AGC.
Obviously, 1f the circuits are so arranged
that the system commences to operate im-
mediately the weakest signal strikes the
aerial, the gain of the H.F. stages will
immediately commernce to be reduced, and
the signal will be lost.  In the ideal system
the action should be zero until a certain
signal strength has been reached, after
which the cffective action should increase
rapidly to prevent the dctector-input
voltage from rising bevond a predeter-
mined value.

The principle under which current
American AGC systems operate is based
on the fact that when an H.F. voltage is

Wireless Werld

applied to the grid of a valve adjusted
{o act as a detector its average anode cut-
rent changes. This causes a D.C.-voltage
drop across a series resistance, and when

LARGE number of the new

season’s sets in America con-
tain automaiic volume control, the
circuit details of which are given i
this article. Special reference is made
to the Wunderlich valve, which has
helped considerably to simplify design.
When signal inputs range, as they do,
from five to one million microvolts, it
is claimed that some automatic con-
trol is adwvisable. At any rate, in a
country where wvalves are three 1o
four shillings each, aqutomatic gain
control becomes only a small detail of
design which hardly increases the

price of the recerver.
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the D.C. voltage is fed back to hias the
grids of the H.F. valves the gain of these
stages is controlled over wide limits. The
control valve may be an additional valve
with its grid connected in parallel with the
detector grid, or it may be the detector
valve itselt with certain connections.
However, the latter method usually results
in lowered sensitivity and 1s difficult to
adjust.  When a separate control valve 1s
used the adjustments are sumple and can
be worked out without greatly affecting
detection.

To illustrate the principle and provide
a practical example, the circuit shown in
Fig. 1 is given.  The circuit constants
necessarily depend upon the type of valve
employed, which in this case 15 a 227.

The values are R, 1 megohm; R,, 0.5
megohm ; R,, 600 ohms; R, 7,500 chms;
R., 400 ohms; R,, 1,500-0hm potentio-
meter ; C,, 0.00005 mid.; C,, o.5 mid.;
C,, 0.5 mid.

The connection D goes to the grid of
the detector, and E gocs direct to the grids
of all preceding H.F. valves. In a super-
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“Automatic
i Montrol

Part .—Methods Adopted in

America’s New Sets.

By A. DINSDALE.

heterodyue even the grid of the tirst de-
tector 1s supplied with bias from the
control valve, unless the first detector is
also the oscillator. Best results are ob-
tained it the receiver has a high H.F.
gain and low L.F. gain, as in such a
receiver a strong signal is tound on the
detector grid and furnishes a good con-
trolling factor. Also, such a receiver has
several H.F. stages, and multiplies the
controlling effect iu each stage. Any
number of stages can be controlled, but
if the response is too delicate the last
H.F. stage can be built with constant bias.

If the Fig. 1 combination is being added
to an existing set, the control valve should
be mounted close to the detector valve
and the resistances and condenscrs
mounted in any convenient position for
making connection to the power-supply
voltage divider and to the H.F. grids.
Care should be taken to see that all T1F.
cathodes are carthed, and that the earth
lead is attached to the power-supply
voltage divider at the point A-—not at the

= C2

VOLTAGE DIVIDER

14
! R F '
POWER PACK :

Fig. 1. The essential circuit details of a
separate automatic gain control valve.

negative end B. The potentiometer R,
should be mounted on the receiver panel,
for the final output volume is controlled
by means of it.

An imporiant. feature of AGC systems


www.americanradiohistory.com

SEPTEMBER 23rd, 1932,

Automatic Gain Control.—

1s the speed at which they respond, and
this speed can be adjusted from one-
twentieth of a second up to several
seconds. It the circuit is designed for
slow-speed response it is possible to tune
the receiver from one powerful local
station to another equally powertul local
in silence. With a circuit adjusted for
high-speed response the intermediate spacc
between tuning adjustments is filled with
background noise as the H.F. gain imme-
diately jumps to maximum sensitivity.
However, ‘““noise suppressors’ can be
applied very simply to reduce this, and

ro
PENTODE
}--—,--—;—

L= .

+250V. -C

Fig. 2.—The fundamental detection circuit
for the Wunderlich valve.

for general purposes a high-speed response
is much to be preferred, for it must not
be forgotten that AGC very largely per-
mits fading to be overcome, and the higher
the speed-response of the AGC the more
effective it will be in combating high-speed
fading.  This is a point which perhaps
has more value to European than to
American listeners.  So-called ‘DX
hunting is no longer popular in America,
and the principal advantage to American
listeners of AGC is the ability to tune in
the up-to-several-dozen high-power
stations which may be available within a
100-mile radius without altering the ad-
justment of the manual volume control.
Thus, it 1s at present more of a luxury
than an important necessity.

The Noise Suppressor.

Referring again to Fig. 1, the speed of
response depends upon the values of R,
and C,, or, rather, on their product. The
larger their product the slower the re-
sponse of the circuit, because a large con-
denser holds its charge a long time, and
a high resistance across it discharges it
slowly.

In practice the connection A of Fig. 1
1s sct at about 25 volts positive with re-
spect to B; the potentiometer, R,, is sct
in a central position, and the value of R,
is selected to produce a normal bias volt-
age on the H.I'. valves with no signal
tuned in. Then C, is selected to produce
the desired speed of response. The contro!
knob of R, serves as a manual  adjust-
ment of the volume level, and is operated
in the same manner as an ordinary volume
control. The AGC system then holds the
volume at the level set on R, even thongh

Wireless World

the received
severely.
With some high-magnification receivers
the sensitivity 1s too great for many
American locations, especially in cities
where the background noise due to man-
made static is heavy. Under such circum-

signal may fade very

stances, with AGC in full control, tuning

from one station to another would be a
noisy business as the sensitivity of the re-
ceiver suddenly rose between stations. To
overcome this, and give background-free
receptionn ot distant stations, a ‘‘noise
supriessor ’ is fitted. This is simplicity
itself. being merely a switch and a vdriable
resistance which permits the fixed control
grid bias of the first I.F. valve to be in-
creased. The resistance merely increases
the current through the permanent bias
resistance of the first I.F. valve to the re-
quired degree. By means of this arrange-
ment all noise, and signals, below 8o
microvolts absolute are cut out completely.
The noise suppressor can be switched in
or out, according to conditions and re-
quirements.

Another very simple system of AGC
which is rapidly becoming popular in
America depends for its success upon a
special valve known as the Wunderlich
valve. For the following information and
circuit data concerning 1t I am indebted
to the inventor, Norman E. Wunderlich,
of Chicago.

Full-wave Detection.

The valve itself may be visualised as a
triode to which has been added a second
grid that is wound between the meshes of
the usual grid, the capacity and impedance
between each grid and the earthed cathode
being balanced. The valve has been de-
veloped for grid-leak power detection pur-
poses, and gives full-wave rectification in
a balanced circuit (push-pull) 1 which
negligible H.I'. current flows in the anode
circmit. ~ The accompanying photograph
shows the electrode structure.

It is claimed that this is the first modern
valve designed specifically tor detection,
a function to which valves originally in-
tended for amplitication have hitherto been
applied, usually with inditferent success.
The new valve may be regarded as a per-
fected ““ grid’’ detector. With it, the full
benefits of grid detection may be realised
without the limitations heretofore charac-
terising this form of detection. It has long
been recognised that grid detection gives
reproduction decidedly superior to anode
bend detection, but the relatively low out-
puts of previous forms of grid detectors
have limited their utility.

In addition to acting as a detector, the
Wunderlich valve supplies the necessary
voltage for AGC, and, by a circuit arrange-
ment somewhat reminiscent of the retlex
circuits of bygone years, provides a first
stage of L.FF. amplification with sufficient
output to feed two power valves in push-
pull. The automatic bias is obtained from
the rectified carrier and is not appreciably
related to percentage of modulation or
noise level. The varying bias in relation
to the incoming and detected carrier pre-
scribes a curve which practically corre-
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sponds with the dynamic characteristics of
the variable-mu valves which it is con-
trolling. In this way the voltage at the
detector input is always held at the one
level where best demodulation is secured.

The fundamental circuit for the valve is
given in Fig. 2, from which it will be seen
that full-wave rectification is obtained by
applying the incoming signal between the
two’ grids, with a centre tap from the in-
ductance of the tuned
circuit made to “the
cathode through the
grid leak.and grid con-
denser  combination.
By drawing this input
circuit separately as in
Fig. 3, it is seen that
the arrangement is
exactly the same as the
full-wave, centre-
tapped rectifier circuit
commonly employed
in H.T. eliminator sys-
tems, with the grid-
leak-condenser com-
bination representing
the load impedance to
which the rectifier
current is delivered.
The voltage which the
rectified current de-
velops across the leak-
condenser combination
1s then applied to the
two grids in the samne
phase, and so is am-
plified in the plate cir-
cuit by ordinary L.F.
amplither action, con-
sidering the Wunder-
lich valve to be a triode in which the grid
is formed by the two grids connected in
parallel.

When the circuit of Fig. 2 is employed
there will be a negligible amount of high-
frequency energy tlowing in the anode cir-
cuit. This 1s because the high-frequency
voltages applied to the two grids are of
equal magnitude but opposite phase, and
hence neutralise each other as far as any

electrode
construction of
the Wunderlich
valve.

The

CONTROL ]
GRIDS

| N

A ||
09

Fig. 3.—By redrawing the circuit of Fig. 2

the similarity of the Wunderlich circuit to

that of a mains rectifying valve can ‘at
once be seen.

effect on the anode current is concerned.
This balanced input feature has two very
important advantages: (I) it approxi-

" mately doubles the available output volt-

age by eliminating all possibility of simul-
taneous anode and grid rectification, and
(2) it makes unnecessary the usual H.F.
filter (choke) in the anode circuit of the
detector.

An i1mportant point is that, since
stronger carriers only serve to produce
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Automatic Gain Control.—

larger rectificd voltages, and, therefore,
larger AGC bias for the H.F. valves, a
constant level is maintained at the detector
input, and the delecior cannot normally
be overloaded. This governor action 1s
very desirable because turning the manual
volume control ““up’’ does not produce
a terrifying overload action.

Since the plate circuit of the detector
does not carry H.F. energy, whistles
(known in America as “* Birdies ) in the
1.F. amplifier of a superheterodyne are
reduced, and the entire filler problem 1s
siunplified.

When the grid leak and grid condenser
are properly proportioned the voltage de-
veloped across them by the rectificd grid
current is almost exactly proportional to
the amplitude of the R.F. signal, and hence
is a faithful reproduction of the modulation
envelope.  The voltage across the leak-
condenser combination, therefore, consists
of a D.C. component proportional to the
carrier amplitude, and an A.C. component
that varies with the signal modulated upon
the carrier. The D.C. component places a
negative bias upon the grids, which is the
correct polarity for AGC purposes.  The
‘A.C. modulation voltage is superimposed
on this bias, and is amplified as in a
resistance-coupled L.I'. amplifier stage, as
already explained.

Inasmuch as this A.C. modulation volt-
age is present across the grid leak, in addi-
tion to the D.C. bias, it is necessary to em-
ploy some type ot filter to prevent the AGC
bias from varying with the modulation of
the carrier wave. A simple method of
doing this is shown in Fig. 4. The con-
denser C should have sufficient capacity to

—

AUTOM.

VOLUME GRID
CONTROL R l LEAK
e GRID

hay

L

Fig. 4.—The filter circuit for separating the
D.C. bias voltage from the A.C. modulation
voltage.

be a virtual short-circuit to all modulation-
frequency voltages when compared with
the resistance R, but should at the same
1ime have a leakage resistance much higher
than R. The resistance R should also be
at least several times as great as the grid
leak resistance if the rectitving efficiency is
not fo be lowered. The amount of nega-
tive D.C. voltage available for AGC pur-
poses depends upon the way in which the
anode circuit 1s arranged, and in the case
of the Wunderlich valve can be of the order
of 15 volts if desired.
(To be concluded.)
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A Straightforward and Economical Battery-fed Set
with Distortionless Detection.

for a battery-operated receiver by its heavy anode-current consumption. — The
diode, on the other hand, consumes no current whatever from the H.T. battery
and from some aspects is an even better detector. In its latest form, this system
of detection is quite free from the original drawbacks, and the sole disadvantage—
the necessity for an extra valve—is amply compensated for in other directions.
Though primarily designed as a
‘“quality "’ receiver, the new set
is amply selective and sensitive for
long-distance reception. The Dbasic
circult arrangement comprises an

ON grounds of economy, the modern power grid detector is virtually ruled out

e

A simple form
of chassis con-

struction, with a
metal-screened  base-
board, has been adopted
for the ‘ Diode Quality
Four.”’

input filter, variable-mu H.F. valve amplifier, diode detector, intermediate L. T stage,
and a three-clectrode output valve, The usual input volume control is fitted, aund,
in order that the diode may be operated under the correct conditions, there is also
provision for the regulation ot L.F. maguification,

As the H.F. circuits are planned to give the maximum sensitivity and sclectivity, a
small amount of high-note loss takes place, but audible attenuation of the higher
musical frequencies is prevented by the inclusion of an adjustable tone controi, Not
only does this compensate for lost modulation sidebands, but it allows pitch to be
adjusted to suit the nature of the transmission and the characteristics of the
loud speaker.

LIST OF PARTS REQUIRED.

After the particular malke of component wscd in the arigival model, suitable aliernctive products are given
O some instances. ’ )

-

3-gang condenser, 0.0005 mfd.
(J4.B. * Nugang ’’ No. 2058)
(J.B. No. 2062)

1 H.F. choke
Kinva, McMichael. R.T.
1 Potentiometer, 0.25 megohm

(Lewcos No. 11)
“Quad.” .
(Wearite @Q.21)

-

Disc drive for above

Ormond, Polar, Radiophene. Utility. 1 Potentiometer, 25,000 ohms (Wearite Q.37)
1 Set of 3 screened coils (Tunewell; A1, A2, G1) Colvern, Lewcos, Watmel.
British General.  Colvern, Formo, 2 Semi-variable condensers, 0.0001 mfd. (Formo Type¢ F)
Lissen, Telsen. Wearite. Polar, R.I., Telsen.
4 1 On-off switch (lgranic ‘* Midgef ')

4-pin valve holders for chassis mounting C
(W.B. Skeleton iypc) Bulgin, Claude Lyons, Radiophone.
2 Twin plug supports, aerial, eartl, loud speahker
(Bulgin P.30)
Jelling-Lee, Goltone, Junit, Lissen.

1 Battery cable, 5-way (Bulgin B.C.3)
Belling-Lee. Harhros. Tewcos, Concord.
2 Fixed condensers, (.0002 mid. {Telsen No. 241)

1 Fixed condenser, 0.0003 mifd. (Telsen No. 2472)
Dubilier, Forme, Grakam Farish, T.C.C.

1 Baseboard, 12in. £ 12in,
1 Sheet Metallic Paper.

1 Length scrcened slecving
6 yds. connecting wire

Julgin, Clix, Eddysione.
Resistor, 500 ohms, 1 watt
Resistors, 1.000 ohms, 1 watt
Resistor, 5.000 ohms, 1 watt’
Resistors, 50.600 ohms, 1 watt

Bulgin,  Colvern, Dubhilier,

Sovereign, Varley, Watmel.
Tone-control transformer with potentiometer

(Multitone 4 : 1)

(Claude Lyons)
(Claude Lyons)
(Claude Lyans)

(Claude Lyons)
Loewe,

[CREE TR

-

(C.A.C. * Konductite ')
(Goltone)

(Concord ** Slipguik ')

Varley '* Reclatone.”
Fixed condenser, 0.05 mid., non-inductive

(Dubitier Type No. 9200}

-

2 Fixed condensers, 0.1 mid. (Formo Type 34C) Harbror, Lewecs.

2 Fixed condensers, 2 mi{d=. (Formo Type 3¢C) Screws, wood, ete.

1 Fixed condenser, 0.5 wmfid, (Formo Type 36C) valves: 1 Cossor 220 V.5.G.; 1 Mullard PMi1 HL.;
Dubilier.  Ferranti, Peuak, Savage, 1 Cossor 210 L.F.; 1 Multard PMIA (or PM202};
T.C.C., Telsen. or types of cther make with similar characteristics.

H.F. chokes, screened (VWearite H.F.P) Approximate cost, less valves and cabinet: £6 17s. Gd.

[
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The Record-and

the Fulure.

T the present time the purchase of
a gramophone record is not,
apart from its subject, a matter
of choice, personal preference, or
even experiment.

The familiar black disc with its
distinguishing label is the only thing
known as a ‘“‘record’”’ in the popular
sense and on the markef, and with it the
hopes and endeavours of the gramophone
enthusiast must begin and end. It is, as
it were, his cloth, and, whatever particu-
lar pattern or fashion he may prefer, he
must, nevertheless, cut his coat according
to 1t.

Steel Tape or Paper Sound Reels?

But what would be our thoughts if, one
fine day, we went to the record shop and,
on asking for a record, we were to receive,
not the familiar object, but a speech like
this, from a salesman:-

“Hungarian Rhapsody?  Yes, sir;

“which do you prefer—cylinder or disc
(hill and dale, or transverse), steel tape,
or sound on film (variable density, or
variable area), ‘silent background,” or
standard? —I'm afraid that’s all we have
n at present, but we hope to have the new
paper sound reels in shortly—vyes, sir,
variable resistance, you know. i

It would be a bit of a shock, wouldn’t
it?—and what a shock for the poor record
dealer! —but what a delight of pros and
cons!—Almost as intcresting as choosing
a new receiver—‘‘Two H.F., one H I,
power-grid-diode-push-pull ’—and so on.

As things are at present there is, I'm
afraid, more possibility than probability
in the above forecast of what may be; but
it may serve to bring to the reader’s mind
a few of the many interesting problems
which arise when the question of records
and recording becomes something more
than ‘“‘shove a record on’’- a heresy of
which surely no reader of 7he Wireless
World could be guilty !

A Deadly Whisper.

The recording of sound, and its subse-
quent reproduction by electrical means,
has so advanced during the last few years,
both technically and artistically, as to
take its place in the interest of experi-
menlers by the side of wireless reception,
and, indeed, in many instruments de-
signed to serve the dual purpose, shares
the whole of the set, from the detector
onwards.

But are we tending rather to stagnate
in the matter? Are we apt to become too
satisfied with our conventional combina-
tion of pick-up and amplifier? Does the

Wireless Worldl

General
Impressions

of a

Reader.

By NORMAN P,
SLADE,

devil of complacency whisper too often,
“That's good, that’s splendid ; you can’t
improve on that!”’? I only know that
I have been listening to this deadly
whisper for a very long time, but I still
manage to take a firm grip on myself
and say, ““ You can do better; it can be
improved "’——and so worth while has this
attitude been that I actually say to myself
still . ““ That's good !—oh, that’s perfect!
You can’t . . . 1" and off we go again!

Technical Questions.

Unfortunately one’s activities are very
much restricted by the commercial side
ot ‘the business.  Very much more so
than, for instance, in the case of wireless-
receiver design; but whatever expansion
may occur in the future the existing possi-
bilities, 1n spite of their limitations, offer
an attractively wide field. Thus we find
ourselves having to answer such questions
as ‘‘which pick-up to use? High im-
pedance or low; medium cut-off or high
cut-off ; compensating or not compensat-
ing? \What ot the weight? Setting of
tone arm? Steel or fibre needles? High-
resistance potentiometer or low? —What of
filters, ‘peak adjusters’——tone compen-
sating? ”* So on and so forth, with all the
other questions relating to the amplfier
and speaker still to be considered.

Indeed, the fieid is wide enough, as far
as different devices with the same general

principle go, to compete with most
people’s pockets, and win!  The really
interesting and instructive side of the

matter hes not so much in a mere com-
parison of standard productions, but, as
in the earlier days of wireless (when we
weren’t ashamed of actually making a
rheostat tor ourselves!), of seeing to what
extent these standard productions may be
adjusted and adapted to give improved
results, and of making experiments to-
wards perfection within the limiting
factors of the whole process. One would,
of course, wish to go farther, and say
““towards overcoming the limiting
factors,”” but, unfortunately, making a
pick-up is a very different matter from
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winding a coil, and making a record from
buying one; wherefore this side of the

business is more in the well-equipped
manufacturer’s province than ours. But
there is always the question of design—
always the room for well-thought-out
ideas, and in this sphere there seems to
be no reason why the amateur should be
any less indifferent, or less effective, than
he has been in the field of wireless
research.

It is just such a spirit, and such enter-
prise, that The Wireiess World has always
been pre-eminent in fostering, and we all
know that we may look to it with the
same confidence and expectation in the
newer field of sound recording as we have
come to do in the more familiar one of
wireless reception. For, though primarily
devoted to the reproduction of ““sound on
ether,”” it has always shown itself keenly
alive to the problems connected with sound
on more material media, and future issues
will show that this interest is in no wise
diminishing.

Great Possibilities.

To emphasise the importance of
“canned sound "’ is obviously superfluous,
but to emphasise the possibilities of other
modes of canning, and, to maintain the
ugly metaphor, of ‘‘can-opening’ may
not be out of place now that the universal
disc reigns supreme. Into the technical
advantages and disadvantages, excel-
lences and shortcomings, it is not for this
note to go; it is hoped rather that the
reader’s mind may, perhaps, be stimulated
to consider the vastness of the possibilities,
and to look forward with keener anticipa-
tion to technical developments which may
take place in the future. ’

Next Week’s Set Reviciv:—

' THE

H.M.Y. SUPERHET
PORTABLE SIX.
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Wireless Worldl

HINTS and TIPS.

T is almost inevitable that much of the

metal-work of a D.C. mains receiver
should be “‘live,”” consequently the
cautious c