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EDITORIAL

Broadcasting by
Telephone

Necessity for Assurances

~YHE announcement last week of

the Government’s decision to

renew the licences of the broad-

cast relay companies by a

further term of ten years was coupled

with a statement that the Post Office

also - participate in the relay

business by means of the wires now
connecting telephone subscribers.

Some time ago, it will be remembered,
the Post Office made known their inten-
tion to enter this field and proposed to
start with a relay service for South-
ampton. That project was abandoned,
at least for the time being, because of
the strong opposition which it called
forth from the radio industry, which
quite naturally feared that a com-
petitive means of receiving broad-
casting run under the auspices and
with the resources of the Post Office

- would be the kind of competition

which the private enterprise of the
radio firms could not hope to survive.
So here the matter ended for a
time, but now A.R.P. has been called
to the aid of the Post Office to provide
the excuse apparently for obtaining
authority for a policy which a demo-
cratic Parliament would probably not
have sanctioned in normal times.
The nature of the new proposals
suggests, however, that there has been
some recognition of the devastating
effect which a national Post Office relay
system would have upon the radio

industry, for the proposal is now to -

supply programmes by ‘‘ wired wire-
less” on the telephone wire and for

the reception to be carried out on the .

listener’s own receiving set which he
will tune to the programme he selects ;

COMMENT

he will also be able to tune in other
programmes received through the
medium of his aerial as at present.

Now, if the legitimate activities of

“the radio industry are not to be unfairly

hampered and if the listener is to
continue to have a free choice of pro-
grammes it is essential that an assur-
ance should be forthcoming from the
Post Office that they will not at any
time compete with the radio industry
by themselves supplying receivers or-
other reproducing apparatus to their
subscribers or listeners. Such an assur-
ance is vitally necessary if the goodwill
of the radio industry, both manu-
facturers’ and local dealers’, is to be
retained, and it should contribute a
great deal towards helping in the
A.R.P. aim which the Post Office have
made the justification for their present
autocratic action.

There is another important assur-
ance which is required from the Post
Office. This is that ‘their adoption of
a relay service should not result in a
lessening of their zeal in fighting the
problem of electrical interference. It
is easy to appreciate that with a relay
system of this kind, less prone to inter-
ference than ordinary reception, the
Post Office may be tempted to make
this fact an argument to persuade
listeners to adopt the system. As we
have pointed out before, relay services

thrive where interference is particularly
bad.

Given these assurances that the Post
Office will -never compete with the
Industry-in the supply and mainten-
ance of receivers and that their efforts
to reduce electrical interference will
not slacken, we see no reason why the
new proposals should not proceed with
the approval and even with the active
support of the radio industry. But
these assurances must come first,
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COMPACT
THREE-VALVE
BATTERY
RECEIVER

(Concluded from page 293
of last week’s issue)

Tﬁ‘e Wireless

Stand-by

TESTING

HE receiver is built as a unit on
a metal chassis which can be of
steel or aluminium as preferred.
Unless the chassis is bought
ready-made, aluminium is to be preferred
to steel, since it is easier to work. The
gang condenser is bolted to the top of the
chassis, but wires should first be attached
to the soldering tags on its underside, since
these are rather difficult to reach when it
“is in position.
. The coils must be mounted after most
of ‘the wiring has been done. This is

readily carried out in spite of the small
space available, but care must be taken
to-keep wires, condensers and resistances
close to the chassis, so that they do not
foul the coils when these are put in.

The cross-screen does not extend up to

the chassis top. There is a gap through
which the cross-wires pass. The centre-
pin (screen) of the output pentode is used
as a general junction point for positive

1 hree

CONSTRUCTION AND

HT. To avoid soldering
many wires directly to this
pin, which is not very
easy, it is best to solder a
length of fairly thick wire to the pin and
bend it so that it stands up for about three-
quarters of an inch. The various posi-
tive HT leads are then readily soldered to
points along this wire.

The most awkward connections are

-some of those on the switch, and the

easiest course is to attach wires to the
least accessible lugs before mounting it in
the set. The connections to the volume
control should also be made before the
switch is mounted.

The switch may be a little confusing at
first, for it has so many contacts. If in
doubt, the best way of identifying the con-

The back of the cabinet
removed, showing how
the batteries are stored.

tacts is by a
continuity test.
For this an ohm-
meter can be
used, a volt-
meter and bat-
tery, or a
battery and a
flash-lamp bulb.
Set the switch
in the middle
one of its three
positions  and
connect the coils
to the contacts
which show continuity. The battery and
chassis connections must also be made to
a pair showing continuity, and a further

‘or reaction coil.
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HE .construction and
adjustment of the re-
cetver are dealt with in
this article and the per-
formance obtained from
the original model is
described. Notes on the
LT supply are
given,

also

lug connected so that there is again con-
tinuity when the switch rod is rotated
clockwise. These notes, together with the
drawings, should obviate any difficulty
here. oy

The two intervalve coils:are identified
by their carrying a red spot on the former.
The medium-wave coils are the ones with
the tuned winding in several sections;
incidentally, the coil numbers are stamped
on the brass mounting strips.

In every case the pair of long solder
tags is for the tuned winding, and the
short pair for the primary or reaction.
On the medium-wave coils the grid end
of the winding is remote from the primary
This lead can readily be
traced to its tag. Once the grid tag is
found, all other connections follow auto-
matically from the drawings. On the long
waveband it does not matter which of the
long tags is made the grid lead. The coils
are multilayer side-by-side, and it is only
their relative connections that matter,

f Preii;rlinary Tests

The receiver should be tried out before
being fitted to its cabinet, since it is then
easier to adjust the trimmers, The con-
trols all operate logically; that is, mini-
mum volume and:reaction are obtained
with . the knobs turned. anti-clockwise.
The three positions of the switch are : left,
off ; centre, on, medinm waves ; right, on,
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Stand-by Three—

long waves, A direct drive is used for
the tuning condenser, since it is quite easy
to tune with it, and it occupies less space
and costs less than a dial with a reduction
ratio. ’

Adjustment and Operation

The trimmer C3 is included because the
trimmers fitted to the gang condenser have
insufficient capacity for this receiver.
With tuned grid coupling, the stray capa-
city on the intervalve circuit is rather
high, so an unusually large amount of
trimming capacity must be added to the
first circuit.  The gang condenser trimmer
on C1 should be screwed up and forgotten,
adjustments being made to C3 and the
trimmer on the other section. Set this
latter about half-way in, tune in a station
on the lower end of the medium wave-
band, using reaction, and then adjust 3
for maximum response. . A rough adjust-
ment can be made on a strong signal, but
afterwards a weak one should be found
upon which precise adjustments of the
two trimmers can be carried out.

When satisfactory ‘results have been
secured, the set can be fitted to the

cabinet. It is held in place by two wood-
screws through the front; if the holes n

Underside’ of the receiver chassis.

Wireless
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the chassis are small, the screws bite their
way into the metal quite well and hold the
chassis firmly.

The LT batteries fit behind the receiver
and the HT behind the set and loud
speaker. In connecting the LT batteries

315

door, or, better, outdoor aerial. An earth
is advised wherever possible. It is not
essential, but it improves stability. With-
out an earth there may be some insta-
bility, which can be corrected by the
volume control.

Tre top of the receiver chassis with valves removal.

it is convenient to join the battery leads
one-to each battery and to place the re-
sistance RI1 to join the two batteries. The
batteries then support the resistance- at
cach end. The centre terminal of the bat-
tery is the positive.

Tested in London with a fifteen-foot
length of wire for

%R

The value of 10 ohms specified for Rt
is correct for a new LT battery giving
6 volts, since the drop in it at the current
of 0.2 ampere is 2 volts. If a high-resist-
ance voltmeter is available, the voltage
applied to the set should be checked occa-
sionally so that Rr1 can be reduced in

an aerial in a steel-
framed building,

both local stations
were well received.
By hanging the
wire out of a win-
dow,. these two, as
well as Droitwich,
provided a terrific
signal, and at good
strength many other
stations could be

The cabinet dimen-
sions and how the

RECEIVER CHASSIS

receiver, speaker
and batteries are
accommodated.

received in  day-
light.  These in-
cluded - Fécamp,
North Regional,
Cologne, Brussels,
Weather London,

Radio-Paris.

The quality and
volume proved sur-
prisingly good in
view of the low-

HT BATTERY

current drain on
the battery, and,

in fact, consider-
ably surpassed expectations. Selectivity
is not high, but is adequate for the pur-
pose for which the set is intended.

The set is not designed for use with a
large aerial, and with one the selectivity
is too low. It is intended for a short in-

value when it falls appreciably. Alterna-
tively, an ammeter of low resistance can
be inserted in series with the battery to
check the current.

If no meter is available, the only course
is to reduce the resistance arbitrarily when
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LOUD SPEAKER
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Full assembly and constructional details of the receiver chassis. The reference letters will make easy the identification of components when com-
pared with the full circuit diagram included in last week’s instalment of this article.
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Stand-by Three—

the performance falls off. A drop of
0.5 volt in the battery will probably pass
unnoticed, so that one can assume that
the battery voltage is down by nearly one
volt when the performance falls off. A
value of § ohms is then indicated for Rr1.

Wireless
World

In conclusion it should be pointed out
that a receiver of this nature is not only
extremely useful, but its construction is
of value. .The beginner will find the con-
struction instructive, and this applies also
to those who lack practical experience but
have yet a good theoretical knowledge.

Steel Aerial Mast

BOUT four years ago the writer had
the need to erect an aerial, at that
time intended as a temporary
measure, and did not wish to

expend much money, or to have to obtain
assistance with the erection. Now even
the simplest scaffold pole, if of any height,
is heavy, and not very cheap to buy. Thin
steel masts require to be lashed to a ladder
during erection, as otherwise they are in-
clined to buckle, and they can be quite
difficult to erect, particularly in windy
weather. A very satisfactory arrangement
for a temporary or even permanent mast
is a framed structure consisting of bamboo
poles fixed end to end and braced by
means of cross-pieces and tensional wires.
Poles of this kind, however, are not ob-
tainable everywhere, and it was in the
absence of these that the mast which is to
be described was evolved.

VERTICAL _ '
MEMBERS ——

Fig. 1.—Method of boiting together the three
vertical members at the top of the mast.

Steel electric-light conduit is inexpensive
to buy and may be obtained anywhere,
and for this reason it was selected as the
material for. construction. The method
decided on was that used at Lisburn—
that is, the mast would be purely a com-
pressional strut held in position by guys
reaching from the top to the ground. This
would mean that the two ends would be
pointed and the thickest part of the mast
would be at the centre. To make erection
easy, and to economise so far as possible
in material, it was decided to make the
strength as low as reasonably possible and
to use the minimum number of individual
members. This meant that the top section
would be a tripod, the legs of which would
be as long as they could possibly be with-
out buckling. The bottom would be an
inverted tripod, and the intermediate sec-

EASY CONSTRUCTION
IN CONDUIT TUBE

tions between the two tripods would each
consist of six members, which number of
members is the minimum with which tri-
angulation producing complete stability is
possible,

The method of construction was as fol-
lows: Three 15ft. lengths of 3in. diameter
steel conduit of the cheapest quality were
placed side by side and temporarily tied
round with string. They were then drilled
through near the end two at a time, and
three -%in. eyebolts passed through and
nuts lightly screwed on. This end was
intended to be the top of the mast, and
eyebolts were used to facilitate connection
of guy wires. These bolts had to be placed
at slightly different distances from the ends
of the tubes so as not to foul one another
(see Fig. 1.). Three lengths of 3in.
diameter steel conduit, 15ft. long, were
then treated in a
similar manner, but
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TH E triangulated mast described
in this article is easy to as-
semble from steel conduit tube,
which is readily obtainable. As
the structure is light in weight and
has considerable inheient rigidity
it can be erected with a minimum
of trouble.

By A STRUCTURAL ENGINEER

The members of the mast then took up a
curved form.

At approximately quarter intervals the

plain  bolts were
used in place of
eyebolts. The other
ends of the three
3in. tubes were in-
serted for a few
inches into the ends
of the $in, tubes
and a hole was
drilled through the
junction of each
tube and a <%in.
bolt passed through
the hole. Thus, an
approximate 3oft.
length of triple tube
was produced.

A piece of iin.
diameter steel con-
duit was then flat-
tened with a ham-
mer at 2ft. inter-
vals and also at the
ends, and bent into
an equilateral tri-
angle. This was

CENTRE LINE > °
OF BOLT

Fig. 2.—This sketch
how the central and interme-
diate triangles are made; also
their assembly position in rela-
tion to the vertical and dia-
gonal members of the mast.

VERTICAL MEMBERS

/DIAOONAL MEMBER

shows .

drilled through the
flattened portions at the angles of the tri-
angle. The three main steel tubes were
then sprung apart and the triangle in-
serted in the centre and secured to the
main tubes by the bolts which fastened the
tubes together at the centres (see Fig. 2).

distances - apart of the members were
measured, and two triangles, similar to
that previously mentioned, were made to
fit, and the main members and the tri-
angles were drilled and bolted together.
The exact positions of these intermediate
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Steel Aerial Mast—

triangles were determined when the dia-
gonal members (to be described) were bent
to shape and measured. The resultant
structure was unstable in that it was not
completely triangulated. To overcome
this, three lengths of tube were taken and
flattened at the centres and the ends so as

Although the mast—seen from below in this
photograph—was set up as a temporary
structure four year ago, it is still standing.

to form diagonal members. These were
then drilled and bolted in position with
the bolts that secured the triangles to the
. vertical members. Fig. 3illustrates the side
elevation of the mast during assembly ; all
three sides of the mast are similar.

Alternative Assembly

It was found that the diagonal members
fitted into position better if placed between
the triangles and the vertical members
when bolting up. There are two ways in
which these diagonal members may be
placed. First, as shown in Fig. 3, a bent

Wireless
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This latter method was the one actually
used during construction, although there
is no particular advantage in one method
over the other. o

It was found to be important that during
the drilling and bolting together of the
members the ends and intermediate por-
tions of the mast should be propped up
at the correct distances from the floor, and

“kept propped up in this manner until the

whole of the structure is completed and
all bolts tightened up. If this is not ob-
served, the mast may be visibly crooked
or twisted on completion. When the bolts
were tightened up the projecting ends
were cut off and burred over.

Finally, to protect the structure from
rust, the lower end—that is, the section
constructed of §in. tube—was placed in
a small tin and set in molten lead and the
top end similarly protected by a tin filled
with putty. The joints were stopped
thoroughly with putty, which was rubbed
over all bolts and nuts, and afterwards
beund with insulating tape. This method,
although rough, did not give a bad ap-
pearance after painting. The whole struc-
ture was painted ‘with two coats of grey
paint.

To erect the structure it was necessary
first to drive a central pin for the mast to
rest on, to drive six 1}in. angle iron stakes
3oin. long, spread well out, for securing
the six guys, and to connect the guys,
which consisted of stranded galvanised
steel wire. The mast was then seized by
the centre, being held at the junctions of
the members, and the bottom was placed
on the central pin and tied to the pin to
prevent the lower end from lifting. 1Tt
was then lifted vertically, hand over hand,
one of the distant guy ropes being pulled
gently by an assistant until the mast was
brought into a vertical position. The near
guy ropes were previously temporarily fas-
tened to their stakes at approximately the
correct length. Aeroplane strainers had
been fitted in-the guy ropes, together with
insulators, to break up the lengths, but
the strainers were found to be unneces-
sary, as the required degree of adjustment
could be made easily without them. The
true vertical of the mast was found by
using a cotton thread plumb line hung
down the centre. The mast was provided
with a permanent halyard, consisting of
stranded wire passing through a pulley
fastened to the mast, and supporting a

INTERMEDIATE

MAIN VERTICAL MEMBER
TRIANGLE /
Tor BOTTOM
DIAGONAL CENTRAL
MEMBER TRIANGLE

Fig. 3.—Side elevation of mast during assembly; all three sides are similar.

member may pass from one vertical tube
to another and back to the first tube.
Secondly, the diagonal member may be
passed from the first tube to the second
and then across another side of the mast
to connect to the third vertical member.

pulley through which was passed a plaited
cord halyard. The idea of the metal hal-
yard was to make possible easy renewal of
the halyard normally in use. Incidentally,
the use of two halyards doubled the load
on the mast due to the pull of the aerial.

APRIL 6th, 1939.

The mast when finally erected was
found to be sufficiently strong to take the
pull of a normal aerial in all weather con-
ditions. Storms had no effect on it owing
to its low wind resistance. It has now
been standing four years, during which
period two nearby trees have been blown
down during a heavy gale. Nevertheless,
slightly heavier members (say, about 3in.
and gin., in place of §in. and }in.) are
perhaps to be recommended for general
use, as the smaller sections require careful
handling during erection. Proportionately
larger sections should be used for higher
masts.

Additional guys may be connected to
the lower triangle of the mast in order to
prevent a rotating motion that may occur
during strong winds.

¥

TWO NEW COSSOR SETS

A Table Model Superheterodyne and a
Battery Portabie

IN the Model 73 superheterodyne there are

five valves excluding the rectifier and
cathode-ray tuning indicator. A radio-
frequency amplifier functions on all three
wavebands, the lowest of which covers 16 to
52.5 metres. The output valve is a large
triode and the controls include a combined
selectivity and tone control. The set is for

manual tuning only and a large easily read
dial has been provided.
Model 73 is 124 guineas.
The new Model P43 battery portable
makes use of a

The price of the

¢

‘straight”’ circuit with a

The new Cossor
Model %73 and
(right} Model
P43 battery por-
table.

pentode RF amplifier, pentode detector,
triode first AF amplifier and either a pentode
or tetrode output valve. An interesting
feature is that the detector is an indirectly
heated valve. The price of £6 15s. includes
a 120-volt HT battery and an 18 ampere-
hour accumulator which is easily removed
through a door in the side of the cabinet.
Controls are on the front panel and the
tuning scale is on top. It is calibrated in
metres and a replacable list of station names
is fitted in a frame behind the dial. - The set
is finished in blue leatherette with grey-
moulded knobs and escutcheon.
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The Television |F Amplifier

Practical Considerations in Design

HEN considering the design of
the intermediate - frequency
amplifying stages for a super-

- heterodyne vision unit, one is
confronted with a somewhat
bewildering choice in the type of coupling
that can be employed. To cite some of
the more well known of these, there are
arrangements giving a form of low-pass
coupling and there are conventional band-
pass coupling units in which any of the
usual methods of circuit coupling can be
utilised, namely, mutual inductance, series
inductance or capacity.  Alternative
arrangements, essentially elaborations of
the above, are sometimes used and in
reality assume the form of a filter net-
work. * Finally, there is the simple tuned-
grid or tuned-anode circuit.

It is well known that the gain obtain-
able from a given stage in a wide-band
amplifier varies inversely with the circuit
capacity, which comprises the input and
output valve capacities and a certain
value of unavoidable stray capacity. In-
cluded in this value of stray capacity will
be that created by the arrangements for
adjusting the resonant frequency of the
circuit.

The subject has already been dealt with
theoretically in some detail in The Wireless
World'; the conclusions arrived at in
that article were that the simple tuned
anode circuit or a slight variation of it,
has many advantages over the more
elaborate forms of coupling.  Not the
least important of these is the ability to
employ a simple mechanical arrangement

By S. WEST

HE best arrangement for a

television amplifier is often
difficult to decide, for there are so
many possible alternatives. In
this article is described a simple
system which is capable of a
very good  performance and
which is not difficult to construct.

dependent upon the fact that the circuit
constants are not chosen to obtain a
broad response curve with each’ circuit
tuned to resonance at the desired inter-
mediate frequency. They are rather
determined experimentally so that a
number of such stages are resonant at
frequencies on either side of the true
intermediate frequency and taken together
provide quite high gain with the required
overall résponse characteristic.

Dealing first with the mechanical
arrangements for varying the inductance.
The best way of effecting this is to arrange
for a brass or copper plunger, which is a
snug fit to the coil former, to be moved
in and out of the coil’'s field, the induc-

[

which enables the
circuit’s  resonant
frequency to be ad-
justed by varying
the coil inductance.
This results in in-
creased gain, for
the capacity present
is restricted mainly
to the unavoidable
capacities men-
tioned earlier.

“paxoLiN”

1/a" sQ.
'BRASS ROD
@»-
e s : ]

(e)

There is, of course,
inevitably some
slight capacity due
to the arrangement for varying the coil
inductance, but this can be kept very
low.

It should also be pointed out that, as
shown in the article cited above, the
performance of such circuits is entirely

Fig. 1.—The familiar tuned-anode circuit is shown at (a) and at (b) the tuned grid arrangement
in which the conventional RF choke is replaced by the resistance Ri.

Fig. 2.—Various methods for terminating the coil windings when
the coil bore is occupied by a tuning plunger are shown here.

tance being lowest with the plunger in the
coil. This in statement is simple, but, in
practice it is difficult to apply this simple
scheme. :

In the first place, with the plunger a
snug fit in the coil former, it is obvious
that some unconventional means for
fastening the coil ends must be found.
Secondly, if brass studding is employed
to carry the plunger, it is highly desirable
that this be earthed. It will necessarily
protrude from the coil screen for adjust-
ment purposes and can, therefore, either
provoke regeneration, due to feedback
between adjacent rods, or will act as a
miniature aerial and pick up interference
from stations operating in the IF pass-
band. It is not always satisfactory from
the mechanical viewpoint to have the
bearing for the rod attached to the coil
can, for then both accurate coil and can
assembly is essential, if the plunger is to
operate freely.

Thirdly, any arrangement that will
necessitate the tuning to be accomplished
from beneath the chassis should be shown
disfavour, for nothing is more provoking
than to carry out adjustments upon a
reversed chassis or upon one that is
hazardously propped to render the con-
trols accessible.

Before considering the details it is

! High-Gain Television Amplifiers. The Wire-
less World, November 24th, 1038.
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The Television IF Amplifier—
necessary to dlgress and to consider briefly
the various forms that a simple inductance
coupled circuit can assume and these are
given in Fig. 1. At (a) is depicted the
familiar tuned anode coupling. The
resistance R and capacity C comprise the
decoupling network, Cx is the interstage
coupling condenser and Ri1 is the grid
leak of the valve V2.- This grid leak can
conveniently be of suitable value to damp
the inductance L by the required amount.

In Fig. 1 (b) is shown a tuned-grid
coupling. Here a resistance R1 replaces
the usual RF .choke and is assigned a
value such that the inductance L is
damped to the necessary degree, normal

values being in the region of 3,000-6,000

ohms. Obviously the anode voltage is
reduced with this scheme ; with R1 some
5,000 ohms and VI a Mazda type-SP41
valve, by approximately 40 volts. This
is, however, quite unimportant, for with
the resistance values usually employed,

the drop- in voltage reduces neither the -

stage gain nor the output by an appre-
ciable amount. As it is, in practice, satis-
factory to work with the anode at a lower
potential than the screen, common de-
coupling can still be used and is provided
by R and C. Of course, if an abnormally
high value of resistance R1 can be used
and the value is required to give more
than a very small output, the lower anode
. voltage will be detrimental. The tuned
anode coupling will then be the more
suitable.

Coil Construction

" If the straightforward tuned-anode
arrangement of Fig. 1 (a) is to be em-
ployed, it is apparent that both ends of the
coil . winding are at anode potential;
anchorage for one end cannot, therefore,
be secured from the coil former support
as is shown by Fig. 2 (a). In this sketch
is also shown one way of anchoring the
top termination. A strip of folded empire-
tape is laid along the coil former a few
turns from the end; the winding is com-
pleted over this and the free end is passed
through the loop where it is securely held
upon drawing back the tape. A similar

Wireless
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scheme can be adopted for both ends of

the coil, see Fig. 2 (b), but the disad-
vantage of this arrangement is that it is

APRIL 6th, 1939.

mounting purposes, a short length of }in
square rod is employed. It is a simple
matter then to tap this at one end to per-

COUPLING
CONDENSER 0.0005 mfd

(a)

GRID LEAK 50000

HT LINE

TO MIXER & »
RF STAGES

LT LINE

(b)

Fig. 4—An excellent manner in which to connect the various components comprising a stage
is shown here ; (a) gives the connections to the coil and coupling components while (b) shows
the under chassis wiring.

not an easy matter to adjust the number
of turns once the coil is wound. A better
scheme is depicted in Fig. 2 (c).

In place of the conventional flat brass
strip passing through the coil former for

J

CHASSIS

o - - - - -

TAP 2BA
2BA STUDDING

(a)
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: LOCKNUT }
I i
t i
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H }
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1 ]
i H 1
tflo of flia> H

LJ —
TAP 2BA

(b)

Fig. 3.—These diagrams show two methods of arranging a tuning plunger to permit variation

of the coil inductance.

That of (b) is preferable as adjustment is effected from above the chassis.

mit the mounting of a strip of paxolin
carrying soldering tags at which the coil
ends may be terminated. This square
brass rod will also provide a simple means
for mounting the tuning plunger. This
can be effected in two ways [Figs. 3 (a)
and (b)]. The arrangement of (a) necessi-
tates adjustment to be effected from be-
neath the chassis, whereas in (b) the BA
studding is carried through the top of the
coil can. The fact that the studding is
permanently in the coil’s field will not in-
fluence the static inductance to any marked
extent. This arrangement is convenient
in all respects. The coil mounting and the
tuning device are independent of the coil
can, and the assembly is easily mounted
in the chassis and its tuning effected, after
which the screening can may be fitted.

. Fig. 4 (a) shows the actual arrangement
of the complete coupling unit when em-
ploying the circuit connections of Fig. 1 (a),
the complete assembly comprising a
robust, trouble-free unit. In Fig. 4 (b)
1s depicted a suggested layout for the com-
plete stage as viewed from beneath the
chassis. The advantages of such a layout
are obvious., The method of wiring the
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The Television IF Amplifier—

valve socket—this is for a Mazda type -

SP41 valve—is worthy of note. With the
connections made in this manner, very
short leads are preserved for all the de-
coupling components, an extremely im-
portant factor, which largely influences
the gain and stability of the amplifier. In
order to reduce the stray capacity for the
coil leads passing below the chassis, these
are actually extensions of the coil wind-
ing—i.e., they are of the same light gauge
of wire. '

Initial Adjustments

With the coils and valves staggered in
this way the problem of holding the coil
“screening cans in position is easily solved.
A strip of angle metal, suitably drilled,
can be placed along the tops of the cans
and held tightly with lengths of BA stud-
ding to the chassis. Alternatively, the
normal can lid may be held between the
square mounting rod and chassis.

Assuming an intermediate frequency of

13 Mc/s, the inductances can have ap-
proximately 27 turns of No. 26 gauge
enamelled wire close-wound on a §in.-dia-
meter coil former. The turns number is
best determined, however, by pruning the
coil until the resonant frequency is ap-
proximately correct. To facilitate this, the
coils are slightly overwound, say, with 28
turns for the intervalve couplings and 30
turns for the diode detector coupling. It

is assumed this valve will be a Jow-capacity-

type, such as the Mazda D1.

The adjustment procedure is then as
follows. A signal generator is attached io
the grid of the last IF valve, and the diodc
coupling adjusted to resonance at approxi-
mately 14 Mc/s, with the tuning plunger
located midway in the coil winding. In

3/ev
o———dali-

_ll—-‘ﬂ‘i--ﬂ:

i

Fig. 5.—The circuit diagram for a simple

valve-voltmeter which will facilitate tuning

is given here. The valve V is any medium-
impedance triode.

this case a meter in the diode load can bhe
employed to indicate resonance. This pro-
cedure is continued for each IF circuit in
turn, a valve voltmeter, which can be
quite a simple affair (see Fig. 5), being
employed to indicate resonance. The
method of attaching both the signal gener-
ator and the valve voltmeter is shown in
Fig. 6.

The tuning plungers are in each case sct
to be approximately mid-way in the coils.
The variation in resonant frequency ob-
tained at the two limits of the plunger’s
adjustment is a little over 2.5 Mc/s; it is,
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therefore, apparent that some slight initial
staggering of the resonant frequencies on
either side of 13 Mc/s is required for a
double-sideband amplifier. In practice, it
is extremely simple to arrange this; for
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It should be added that the inter-
mediate frequency pass-band is equal to
fo — f, = 2fn, where f, is the highest
modulation frequency, and f, and f, are
the frequencies at the edges of the pass-

band. * The inter-

mediate frequency

is given by the re-
lation f, - fi=
fi’—flzfm; th]S
is a little higher

° than the reson-
ant frequency
fo= Vil but
this difference is
negligible for inter-
mediate frequencies
of the order of
10 Mc/s and over.

The overall gain
of the amplifier
can be assessed
with tolerable accu-
racy by applying
the output of the

VALVE
VOLTMETER}

S ——— Y

OSCILLATOR
8f18
MEGACYCLES

signal generator to
the detector diode
and observing the
meter deflection,
then transferring
this signal to the
grid of the first

Fig. 6.—The method for connecting the signal generator and simple
valve-voltmeter when carrying out tuning adjustments.
voltmeter is attached to the anode of the valve and earth, the coil
being short-circuited and the decoupling condenser-disconnected at X.

example, with a four-stage amplifier there
are five couplings, and these are evenly
disposed at 0.5 Mc/s intervals on either
side of 13 Mc/s. No particular accuracy
when pruning the inductances is required,
for the final tuning is accomplished with
the plungers. To avoid any ambiguity, it
must be added that the desired overall
characteristic is not necessarily secured
with the circuits uniformly mistuned; in
many cases it is only necessary to mistune
two or three of the circuits. However, by
pruning the coils in this way it will be
found possible to achieve the final tuning
solely by adjusting the plungers.

The overall response of the amplifier
can now be roughly checked by swinging
the signal generator over the required
bandwidth and observing the correspond-
ing deflections. on a meter in the diode
load. Care must be taken not to overload
the amplifier, and a low-resistance attenu-
ator between the signal source and the grid
of the mixer is desirable. With the ad-
justments satisfactorily completed, em-
ploying this approximate method, it is as
well to plot the overall response character-
istic, in the first place as against a ver-
tical co-ordinate of readings in milli-
amperes, then converting these to decibels
drop from the maximum response. A
response of — 3 db. at the edges of the
pass-band is entirely satisfactory. The
response between the limits of the pass-
band should be substantially level; any
marked non-uniformity must be eradi-
cated, for this will result in unpleasant
picture distortion.

valve and adjust-
ing the attenuator
until the same de-
flection is. secured:
) The signal gener-
ator 1is naturally set to provide a
signal of appropriate frequency. The
ratio of the attenuation then gives
the gain. A very low-resistance L-type
attenuator is necessary, and the accuracy

The valve-

or otherwise of this measurement will

largely depend upon the efficiency of the
screening of the signal source and upon
the accuracy of the attenuator at high fre-

DECIBELS
]
[

10 11 42 13 14 35 16 17 18
MEGACYCLES PER SECOND u

Fig. 7.—A typical. overall response curve
for an amplifier constructed on the lines
described in the text. The oscillator
frequency should be 58 Mc/s, single-sideband
reception being employed.

quencies. The method is sufficiently
accurate for the purpose needed, however,
and where greater accuracy is required a
signal of known voltage should be used.
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An experimental four-stage amplifier
that had circuit constants as given in
Fig. 6, and employed Mazda type SP41
valves, had an overall characteristic as
shown in Fig. #. It can be seen that the
lower modulation sideband is favoured,
for this permits a reduced band-width in
.the RF amplifying stages, at the same
- time allowing an adequate response to the
sound channel to be secured. The lower
vision sideband extends from 43-45 Mc/s;

DECIBELS
sy
-...hunnn-_..
—

9 M 11 12 13 14 15 16 17
MEGACYCLES PER SECOND

Fig. 8.—The same amplifier giving the re-

sponse shown by Fig. 7 is here re-tuned to

permit either single-sideband reception with

an oscillator frequency of 57 Mc/s, or double-

sideband reception with an oscillator fre-

quency of 58 Mc/s. The advantages of this
are described in the text.

the local oscillator frequency is 58 Mc/s,
so that the intermediate frequency should
‘be 5845 Mc/s to 5843 Mc/s—ie.,
13-15 Mc/s. This clarifies the apparent
anomaly of the lower modulation sideband
being favoured with the IF amplifier re-
sponding to the higher mixer valve out-
put frequencies. S

 The overall gain measured to a reason-

-~ able ‘degree of accuracy is approximately .

13,500 tiumes, giving an average stage gain
-of 10:8 times. This is quite an acceptable
figure, and, moreover, 1s secured with com-
parative ease whilst retaining the desired
frequency response. Of course, any
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desired’ response characteristic is readily
secured, and the considerations governing
a decision upon this point will largely
depend upon the receiving conditions.
The readiness with which almost any
characteristic is secured is a useful feature
of this form of amplifier, and to convey
some idea of its versatility the same ampli-
fier is shown retuned for double sideband
reception with an oscillator frequency of
58 Mc/s, or, for single sideband reception,

~with the oscillator tuned to 57 Mc/s in °

Fig. 8. It often is advantageous to be en-
abled to vary, in this manner, the type
of reception employed, as it gives a means
of combating certain forms of interference
that are not always present. Also, the in-
herent noise level of a receiver employed
at some distance from the transmitter,
where the signal strength will vary, can
be reduced by restricting the frequency
response, thus permitting reception of
tolerable quality when poor reception con-
ditions prevail. It should be noted that
the best frequency response with an over-
all characteristic of the nature of that de-
picted in Fig. 8 is secured when employ-
ing an oscillator frequency of 57 Mc/s;
that is to say, when single-sideband recep-
tion is employed.

In concluding, it is emphasised that care
is very desirable during the tuning of such
amplifiers, for the overall gain can, and
will, vary over wide limits independently
of the frequency response.

PROBLEM CORNER—14

Test your Powers of Deduction

All Hallows School,
Berkhamsted.
Dear Henry,

You remember the battery superhet I
worried you about three weeks ago? Well,
after all the short circuits and things I
thought I'd be on the safe side and have
fuses in the HT. I got a pair of those neat
wander plug affairs with lamp fuses inside.

APRIL 6th, 1939.

A jolly good thing I did, too, because they
blow every time. But the funny thing is I
.can’t find the short; everything seems quite
O.K. As my prestige is at stake, do be a.
good egg and send along your usual infal-
lible. solution.
Yours ever,
Tony.
P.S.—I hope you hung on to the circuit
diagrams and things I sent you.

- The Work of the N.P.L.

RADIO RESEARCH IN 1938

THE Annual Report of the National
Physical Laboratory, which has just
been published (H.M. Stationery Office, price
2s. 6d.) contains in its radio section an in-
teresting account of the year’s progress in
the research work which is going on con-
tinuously both at the Laboratory itself and
at Slough and Leuchars research stations.

The two latter stations are used mainly
for investigation into the origin and nature
of atmospherics. Forty-four main types of
these have been distinguished and it has
been established that they have their origin
in lightning discharges to the west or
south-west of this country.

Meteorological .observations by means of
the well-known ‘' sounding’’ balloons have
also occupied the attention of the laboratory
to a considerable degree.. A compact trans-
mitter, housed in an aluminium cylinder,
has been specially developed for this work.
The transmitter, which has a power of only
200 milliwatts, works on 35 megacycles (8.6
metres) and is modulated by two AF oscilla-
tors. The frequency of one oscillator varies
between 700 and 1,000 c/s, according to
air pressure, while the frequency of the
other ranges from 1,400 to 1,700 c¢/s in
accordance with the temperature.

Another most important section of the
laboratory’s work has been in connection
with the cause of frequency variation in an
ordinary valve-operated oscillatory circuit.
Investigations have covered the valve itself
and also the auxiliary components in the
circuit. This particular line of research is
of special importance in view of the wide-
spread adoption of push-button tuning with

its demand for freedom from ‘‘drift.”’
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Here is the circuit diagram of Tony’s receiver, If everything is O.K. why do the fuses blow? For the solution see page 326.
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Wired Wireless Broadcasting

THE POST OFFICE RE-DIFFUSION" SCHEME

HE announcement in the House

of Commons that the Postmaster-

General proposes to relay broad-

casting by the telephone system

is of great interest to all. The method is

a form of wired wireless, and consists

essentially of the utilisation of the ordinary

telephone wires to carry the modulated
radio“frequency carrier,

The proposal is to supply up to four

alternative programmes on carrier fre-

The output impedance of the system is
to be 100 ohms, and the aim is to provide
10 mV. of signal across this impedance.
The subscriber will connect the aerial and
earth terminals of his receiver to these
output terminals and then tune in the re-
layed signals in the usuwal way. If he
wishes to be able to use an aerial and
obtain normal wireless reception as an
alternative, he can do so by fitting a
change-over switch so that the receiver

216 kofs

A F SIGNALS FROM B8.8.C.

L 280 kc/s

TRANSVMITTERS -
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y

A%
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Fig. 1.—This diagram shows the general arrangement of the proposed scheme.

quencies of 172 ke/s, 216 ke/s, 252.5
kcfs, and 280 kec/s.  The B.B.C. will
provide the programme material and
supply the audio-frequency signal by
land-line to the Post Office, who will use
it to modulate a small transmitter of a few
watts output. Separate lines and trans-
mitters will, of course, be needed for each
of the four channels.

The outputs of the transmitters will be
at different radio-frequencies, and can be
combined with the aid of suitable networks
and filters.  The signals are then to be
passed out over the telephone system.
Amplifiers and filters will be provided at
the branch exchanges, and the signals will
finally reach the subscriber over his tele-
phone lines.

At the Listener’s End

The subscriber will be provided with a
distribution box containing high- and low-
pass filters together with an output trans-
former. These filters are to separate the
radio-frequency currents of the relay
system and the audio-frequency currents
of the normal telephone service so as to
avoid interaction between the two.

can take its input at will from the tele-
phone line or from the aerial.

The general arrangement described is
sketched in Fig. 1 in the form of a block
diagram. The output of the transmitting
filter network is shown as connected

- presents no technical difficulty.

ceptible to interference from broadcasting
stations. The carrier spacing to be
adopted varies from 44 kc/s to 27.5 ke/s,
and will thus be adequate for really high
quality reproduction. It should be pos-
sible to retain modulation frequencies up

~to 10,000 c¢;/s, and with this channel

spacing their ‘retention in the receiver
The
ordinary broadcast set will not, of course,
be able to take full advantage of this, but
special apparatus which will do so will no
doubt be developed as the need arises.

The immunity from interference should
enable high quality reproduction to be
obtained even by those who are a long way
from a broadcasting station, and a further
advantage is that the system is expected
to be largely free from man-made inter-
ference. On trolley-bus routes, however,
it may be necessary to connect subscribers
by twisted-wire cables instead of the usual
open pairs.

In Time of Emergency

Another advantage of the system is that
it is immune from deliberate jamming by
other stations, such as might occur in the
event of hostilities, and it is less susceptible
to damage by bombing than is the

- ordinary broadcasting system. Although

local interruption of the service might
occur, it is unlikely that more than a small
proportion of the subscribers would be
affected.

The system would not interfere with
the normal use of the telephone, and calls
can be made or received as usual whether
or not the receiver is in wuse.

Systems of this nature have been
adopted in Germany, and one such was
described in Electrical Communication
for April, 1938. This was the Lorenz
system, and the use of modulation depths
up to 80 per cent. was contemplated.
The appearance of the receiving equip-
ment is well brought out by the photo-

Fig. 2.—A view of the Lorenz apparatus in a
connected to three junction boxes

directly to the local exchange, but in many
cases there will be several other inter-
vening exchanges.

It is claimed that the system is not sus-

subscriber’s house ; the distribution box is
for the receivers and telephone.

graph of Fig. 2, which shows the distri-
butor unit on the wall and wired to three
junction boxes. One of these is for the
telephone and the others are for receivers.
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Random Radiations——

Batteries Abroad

‘ GO on giving us any news there is about
battery sets,” writes a reader from
Northern Rhodesia; ‘“and don’t be put
off by those who try to make out that the
battery set is a museum piece. Apart from
two or three million battery users at home,
there are thousands upon thousands of us
scattered over the Empire.”” My correspon-
dent’s great trouble is LT supplies. He
can’t get accumulators charged and is at
present using large dry cells. These are not
too bad, or rather they wouldn’t be if you
could be sure that they hadn’t been in stock
for some months when you buy them. I've
written to suggest the air-depolariser cell as
a possibility.  Lots of people don’t know
that these have been made for years in this
country and that the DBritish product is
much more suitable for LT work than the
American. The latter can’t be recharged;
the former can. When it runs down after
its first charge, only the zinc and the elec-
trolyte need renewal ; the fat porous carbon
rod, which is the life and soul of the cell
should be good for at least two zincs. If
it has been well treated it may last longer
than that. These cells also stand up very
well to trying climatie conditions, which is
more than can be said of many dry cells.

For AR.P.

‘A good many people are investing in bat-
tery portables or transportables for their
A.R.P. dug-outs. Sets using the new low-
consumption valves, which draw their fila-
ment current from a single dry Leclanché
cell are excellent for the purpose, save for
one snag. The shelf life of dry cells is not
indefinite ; hence even an unused cell on
open circuit deteriorates in time. The Army
used to employ inert cells (“ cells, electric,
inert ’’) for various purposes, and I believe
that it still does.  Are they purchasable
by the civilian? If so, they would appear
to be the very thing for the bomb-shelter
set. ~ The inert cell really is dry. So long
as you keep it properly, it is completely
inactive until you pour a little water into
it. Hence it can remain for ages on the
shelf in its original inert condition without
suffering any adverse change. I bought a
whole lot of such inert cells after the war,
when surplus stocks were going cheap, and,
wired in series, they made an HTB which
lasted for an immense time. At one time,
I think I'm right in saying you could buy

i By “DIALLIST” |
!

Radio Links

Talking of A.R.P. (as a good many of us
are nowadays!) I have often wondered why
ultra-short-wave wireless hasn't been given
more of a show in the various schemes for
local communications. As it is, we are
relying almost entirely on the Post Office
telephone service for communications
between wardens’ posts and report centres.
The same applies to the medical, fire, de-
contamination and other services. Even
with augmented staffs at the-'phone ex-
changes, this might mean delays; and if
either the exchange itself or a multi-wire
underground cable were badly damaged
messages couldn’t be got through at all by
telephone. Small combined radio transmit-
ting and receiving equipments wouldn’t cost
much and they’d enable communications to
be kept going at all times and without con-
gestion.  If instruments designed to work
on some. very, short wavelengths, such as
two or three metres, were used their trans-
missions wouldn’t interfere with those of the
police or of the fighting services.  There
must be keen wireless folk in many areas
who’d gladly rig up the necessary gear if
permission to use it could be obtained.

"= s e

W6XBE

N a recent issue of The Wireless World 1
gave the transmission times of W6XBE

as 04.00-07.00, Pacific Standard Time
(12.00-15.00 GMT) 'and 15.30-17.00 PST
{23.30-03.00 GMT), and stated that the
15.33-megacycle frequency was in use during
both periods. A correspondent draws my
attention to a paragraph in the April num-
ber of an American radio magazine which
gives quite different information! In this
it is stated that the station is at work from
03.00 to 09.00, Eastern Standard Time
(08.00-14.00 GMT), and that alternative
frequencies are used: 9.53 Mc/s when the
path between the transmitter and the
‘““target”’ of its beam is entirely in the
dark, and 15.33 Mc/s when it is partly in
daylight and partly in darkness. Well, my
information came straight from the station
—and so, in all probability, did that given
in the magazine. A bit puzzling, but I
think there’s a satisfactory explanation. I
believe that it was at first intended to

inert HTBs. Are they still obtainable? operate the station only for one period a
I've an idea that Siemens made them. day, with alternative frequencies. That was
ks
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Frequency response of the M.R. push-pull output transformer when connected to two PXys.
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the latest information to reach the magazine
before it went to press; mine reached me
only the day before I wrote the paragraph,
and I believe that it represents a correction
of the original scheme and can be con-
sidered as accurate. i

"= "= "a

Melbourne Going Strong

THE best hour for listening for Australian
stations used to be described as break-
fast time by those whose habit it is to be
afoot betimes.  Saluting the dawn was
never a strong point of mine; in fact, I'd
far rather sit up for it than get up for it.
Hence the occasions when I have received
Australian stations haven’t in the past been
very numerous. I hail with joy the arrival
now on 11.88 Mc/s (25.25 metres) of VLR3
of Melbourne at the altogether satisfactory
hour of 20.30. No longer must I rise early
to receive Melbourne; Melbourne most
obligingly rises early (at 20.30 here it is
06.30 the next day on the other side of the
world) to provide me with entertainment at
a reasonable time. And what a splendid
signal comes in from VLR3 for an hour or
so, whilst the greater part of the track fol-
lowed by the radiations is in darkness.
Then, as daylight spreads westwards, it
begins to lose both volume and steadiness,
and by 22.00 it has usually become a mere
fluttering ghost of what it was. What
power is the station using, T wonder? In
the lists it is credited with only 2 kilowatts;
but the present figure must be a good deal
more than that. At any rate, VLR3 is often
much stronger than the 24 kW WS8XK,
though more than three times as far away.

M'.R. Push-pull Oﬁtput

Transformer

THE.overall dimensions of this component

are 53in.x53in.x44in., and it has a
massive closed iron-core rated to carry 20
watts AC and 100 mA of DC per half pri-
mary. The secondary is wound in four sec-
tions, which by various series'parallel con-
nections can be made to give ratios of 18,
24, 36 and 72 to 1. As all four sections are

e

in use for each ratio the frequency character-
istic will not vary appreciably when the
connections are changed.

The transformer was tested in a push-pull
circuit using PX4 valves, and showed a
well-maintained response up to 20,000 ¢/s.
The output is only 3 db down at 18,000 ¢/s.
At the lower frequencies there was no serious
shunting of the load by the primary
inductance, and the loss at 20 c¢/s under
the conditions of test was less than 2 db.

The price of the transformer is 37s. 6d.,
and the makers are M.R. Supplies, 68, New
Oxford Street, London, W.C.1,
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B A S S (The AF Kind, of Course)

HE title of this article suggests a
controversial subject, whether
pronounced with a long a or a
: short, As the latter variety is
outside the scope of this journal (with the
exception of Free Grid’s page) I am con-
fining my views strictly to the former.
The fact that it is pronounced base is
significant, for it is the foundation of
sound, giving depth and power to music
and voices.
little dispute. It is in its reproduction
that the arguments and difficulties occur.
'Years ago—circa 1925—bass was prac-
tically non-existent in
the reproduction of
broadcasting.  There
were a number of
technical reasons why
that was so. But
when the thrill of
hearing sounds from
far distances began to wear thin, and the
technical people turned their attention to
throwing off the reproach about ‘’tinni-
ness,’”’ bass became a sort of El Dorado
that all strove to find but nobody reached.
I remember how impressed I was when
I first heard the ‘“Kone’ loud speaker,
which at that time was unique in having
been designed on scientific lines to repro-
duce a wide range of frequencies. It
seemed that at last here was true music
in all its depth.

The Moving Coil Speaker

Then a rumour went round of a
loud speaker, the electrodynamic,
better known as the moving coil, with
wonderful bass. And it was. The
newly discovered low tones became the

new
now

symbol of modernity in sets, and manu-

facturers entered a race for bassier and
bassier reproduction. It was about this
time that organs first began to be Mighty.
Now, when the common varieties of out-
put valve are rated to give about 8 watts
each, and moving-coil loud’ speakers are
universal, it is no longer clever to achieve
the all-thumping tone that was fashion-
able a few years ago and even now—
alas!—is not quite dead. Yet really good
bass reproduction is still very rare indeed.
That is why the vast majority of people
are unaware that there is anything wrong
with the bass they commonly hear. It
needed the moving coil to show up the
limitations of the ‘““Kone’’; and history
repeats itself. Only now it is much more
difficult to recognise an improvement
even when it is heard, as well as being
difficult to obtain even when it is under-
stood.

The reasons are quite interesting. I
mentioned above that it is easy to get at
Jeast the appearance of a full bass now
that common output valves give several

On that point there will be

By
“CATHODE RAY"”

watts of power. Readers who have not
already gone some distance into the sub-
ject may wonder what this has to do with
it. In a general sort of way it should not
be difficult to see where power enters into
the problem, for all instruments capable
of producing very low notes are large and
demand much more power to play than
high-pitched instruments. One has only
to think of the bass drum, which 1is
operated on a similar principle to the
““Try Your Strength’’ machines at fairs;
or the tuba, which
makes even a full-
winded musician show
symptoms of impend-
ing apoplexy if in-
cluded in- the com-
poser’s score for any
Iength of time; and,
above all, the pedal notes of an organ,
which absorb most of the several horse-
power that may be given by the blower
motor.  Like radio waves, or any other
waves, the wavelength is got by dividing
the speed by the frequency. As the speed
of sound in air is

100 c/s to 50 c/s it is necessary to have a
loud speaker that can vibrate four times
as far. And it is very difficult to do that
without causing serious distortiont by the
coil coming outside the uniform part of
the magnetic field (see the accompanying
drawing). One way is to reduce the neces-
sary amplitude of vibration by increasing
the size of the cone (which may make it
difficult to reproduce the high notes as well
as before) ; another is to increase the size
of the magnet system, but there is still a
risk of distortion due to the uneven con-
straint of the coil and cone suspension
when they are pulled to and fro so
violently. And either way is expensive,

Peculiarities of the Ear

There is another reason why a lot of
power is needed. It is to do with the
listener himself. I said just now that to
produce a bass sound of the same inten-
sity as the treble it is necessary to have a
vastly greater vibration. Infensity. That
is quite a different thing from loudness.
To make a 50-c/s

about 1,100 feet per
second, the wave-
length of a high
note, three octaves i
above middle C }
(frequency 2,088 N
cycles per second), N,
is a little over 6 )

CONE SUSPENSION

sound just audible
to the average pair
of ears it is neces-
sary for the sound
to be 200,000 times
4 as intense as a just-
audible 2,000-c/s
sound. And for a

inches. But a very
low rate, three
octaves below | cone” N\
middle C (frequency [ N\
33 ¢/s) has a wave-
length of 33 feet. ’ A
A child with a stick
can make ripples of i
short wavelength on

COIL
SUSPENSION ~ 3,

more complicated’
reason, which I ex-
plained some time

FIELD ago as ‘‘Scale Dis-

COIL
tortion,”” the pro-
portion of bass
MAGNET tone present in a
POLE

programme ap-
parently diminishes

the. surface of movina — 77 if the programme
water, but it is oow is reproduced at a
only the passing of A lower intensity
a liner driven by 4 than the original
great power that e performance. - So
gives any sort of VA4 even if the repro-
imitation of full- ya WAGNET QAP ducing equipment
sized ocean waves. Y is perfect, the re-

It is much the o sult lacks bass un-
same with air § ’ less the original in-
waves. Actually tensity of sound is

the distance a loud
speaker cone or

given. (To silence

other sound - pro-
ducing surface has
to vibrate between
its backward and
forward limits to
produce sound of a
given intensity is proportional to the
square -of the wavelength. So to extend
the reproduction of bass notes from, say,

Cross-section of a moving coil loud speaker

to show the difficulties that arise when the

- amplitude of vibration (indicated by the

dotted lines) is large, as is necessary for

reproducing very low notes at sufficient
strength to be audible.

any scornful ecriti-
cisms that may still
remain after - my
frequent assurances
on this point, I
repeat that this
does not necessarily
demand the full power of the original
sound source. For example, a very high
intensity can be ‘produced in the ear by
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Bass— ’
headphones fed with quite low power.) -

For reproducing a programme by.loud
speaker in an ordinary room the "early
sets with their -fraction of a watt output
were unable to do justice to the bass'even
apart from their technical deficiencies. So
power. does matter.

Until now I have cast most of the blame
on the loud speaker. But although the
difficulties in the amplifier itself are far
less, they must be attended to. There is
one particular difficulty, in addition to the
need for ample power output, that is im-
portant—the output transformer. To pass
the ample power output from the-ampli-
fier to the loud speaker at very low fre-
quencies without distortion it is necessary
for the transformer to be much larger and
more expensive than is generally sup-
posed. s
~ Expense “‘again, = Expensive methods
are not popular with radio manufacturers,
at any rate those who make ‘‘competi-
tive’- sets.. Yet-leaving out the bass is
no:longer tolerated. So- this is an-awk-
ward dilemma. It has, however, been
found pessible to. solve - the problem -to
the satisfaction of perhaps g9 per cent. of
the public. “In this the manufacturers are
helped by peculiarities -of the very™ ears
that make things difficult for them in the
other ways that I'have already explained.
. Take an ordinary piano of what I
believe is known as the ‘cottage’’ type.
Its lowest note has a frequency of 27 c¢/s.
That is a very low note indeed, far below
the --capabilities of the ordinary loud
speaker. ¥et-it is not merely audible on
the said O.L.S., it is heard with body
and -depth that satisfies all but the very

critical listener: Surely a flat contradic-

tion!* Even the pidno itself seems theo-
retically incapable of playing a note with

. a wavelength of 4o feet; requiring in an
organ a pipe 20 feet high, not at all
adapted to the bijou flatlet (or the “‘ cot-
tage”’).

The explanation of this seeming impos-
sibility is that the cottage piano (and, still
more, the O.L.S.) does mot reproduce
any really appreciable amount of 27-c/s
sound. How, then, is it heard ?

Creating an Illusion

Most of the sound is at harmonic fre-
quencies—54, 81, 108, 135, etc.—some of
which do come within the range of the
reproducing equipment. It is a remark-

able fact that if sound at the fundamental

frequency—and even the first few har-
monics—is  entirely eliminated, the ear
still recognises the fundamental pitch:
Suppose, for example, that everything
below 100 c/s.is perfectly silent, the
fundamental and the first. two harmonics
being removed, the listener does not hear
what is left as a 108-c/s sound. It is still
a-27-c/s sound; a little lacking in
“body,”” no doubt, but quite recognis-
able. The meore loudly ‘it is heard the
“more the ear re-creates the missing low
tones.. i ’

_ This is lucky for the manufacturers, for
it covers up the shortcomings of their pro-
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ducts. They are also favoured by the
fact that the O.L.S. almost inevitably
resonates at some frequency usually in
the region of 85 c/s, and thereby boosts
sounds of around that frequency, so mak-
ing up for the falling-off due to the use of
small output transformers and . other
deficiencies.  Also the air space inside
the cabinet resonates. If it does so at
the same frequency as the loud speaker
the result is an unbearable boominess,
but things are generally contrived so that
the cabinet resonance bolsters up some
other part of the frequency scale.

When the lowest note in the piano is
played, the loud speaker will probably
respond strongly to the third harmonic
(81 c¢/s). If it is definitely of a cheap
variety, and is driven strongly, it is likely
to distort a good deal, producing sound
of double this frequency. But as that is
the sixth harmonic of the piano funda-
mental it just strengthens what is -already
there, and the ear accepts it all quite

happily.
True and Faked Bass

So much for the O.L.S. Now suppose
that expense is no object; at least, not
much object. Is true bass reproduction
distinguishable at all from the fake just
described, and, if so, how can it be
obtained? In using the word ‘‘ fake’’ 1
hope I will not be understood to class
O.L.S. manufacturers along with forgers,
counterfeiters, and other persons of un-
worthy motives. There is nothing at all
reprehensible in the policy followed; I
would do the same myself. Hardly any-
body at all is critical enough to detect
the fake without a direct comparison with
the. genuine article, and not many people
are ‘able to do so even then. And of
those: who are, few are able or willing to
pay several times the ordinary price for
the privilege of having it.
fact that jewellery purchased at the six-
penny store is not constructed of genuine
pearls and diamonds does not reflect
adversely on the honesty of the business
nor prevent it from giving pleasure to a
vastly greater number than are served via
Hatton Garden.

The difference between fake
genuine bass is not always obvious even
to the experienced listener with facilities
for % direct switch-over between the two.
One tendency of the less good sets is to

render speech boomy ; but even perfect.

equipment does this if the reproduction is
much louder than the original, so that is
not an infallible guide! - Programmes
with an absence of bass instruments
cbviously are unsuitable for the compari-
son. Even when the bass is strong, if it
is provided by instruments with funda-
metals higher than about 70 ¢/s or with
very pronounced harmonies the distinc-
tion is not clear. The. tendency of the
cheap equipment to tear up the higher
parts of the programme when the. bass is
very strong is sometimes noticeable. But
the best programmes for the test are those
that include notes with relatively- strong
and very low fundamentals. Some of the

former).

After all, the

and

APRIL 6th, 1939.

organ pedal notes (preferably not a
cinema. organ) and the ‘‘string bass”’
used by dance bands are good. : It may
be found that the high-quality equipment
is uttering distinct ‘‘ zoomps’’ that the
O.L.S. won’t touch. Or if it does, there
is a subtle difference in tone, something
like the difference between the ‘‘ cottage ”’
piano and a concert grand, or a har-
monium and a pipe organ.

I'm afraid I can’t start on a full account
of how an approximation to true bass is
achieved, but here is a quick sketch. A
moving-coil loud speaker must have a
very freely suspended movement, and
cither a large cone or a long magnet gap
or both. Then to prevent the very low
tones from running straight round from
front to back and neutralising the sound
it is necessary to have a huge baffle. To
attempt to produce a useful amount of
sound at, say, 20 c¢/s with a baffle-
mounted loud speaker involves almost
impossible requirements because of the
enormous amplitude of vibration. That
is because the cone gets a grip on such a
relatively small amount of air. But by
using a horn, the design of the speaker
itself is much easier, because it is
““ matched ”’ more efficiently to the load
of air it moves (much as the output valve
is matched to the loud speaker by a trans-
But the horn must be a big one.

So, as I said before, true bass is rare.
Between the O.L.S. and the rather awk-
ward (for domestic use) types just
described there are these that can fairly

be called ““ high quality " ; that is to say,

they fall short of perfection in dealing
with the very lowest pure tones (which
hardly ever occur in programmes, any-
way) but are more or less substantial im-
provements on the mass-production
article. The aim now is to make these
better and cheaper.

Webb’s Amateur Radio
Station Log

HIS log book has been prepared
especially for keeping records of all
calls sent out and received at amateur trans-
mitting stations. It contains 75.pages, with
columns and headings for making all the
necessary entries.

A semi-loose-leaf form of binding is
adopted. One page is devoted to a list of
the most used “‘Q’’ code signals, also the
R.S.T. codes, while at the back is a quick
reference to valve-holder connections.

It is obtainable from Webb’s Radio, 14,
Soho Street, London, W.1, and the price
is 2s. 6d.

HENRY FARRAD’S SOLUTION
\ ) (See page 322)

CONDENSER is shown across the HT
- battery, and as. it is marked .as_an
electrolytic type it can be assumed to be of
at least several microfarads. " The charging
current at the moment of switching ‘on ‘is
quite enough to blow a low-current lamp.
If such a large capacity is essential, the
fuses should be of a higher rating though
sufficiently low to protect the valve filaments.
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GERMAN WIRED WIRELESS

New Method of Br

A 'Y Distt'l. red

*HE German Post Office an-

nounces the introduction of

a system of wired-wireless broad-

casting similar to that proposed

by the G.P.O.. and described
elsewhere in this issue.

The new high-frequency dis-
tribution service, which has been
opened after tests which have ex-
tended over several years, will
be made available to those who
own a wireless receiver at no
extra cost above the normal
wireless licence fee of Rm.2 per
month. At present, there will be
a selection of three programmes
—two regionals and the
Deutschlandsender

The system of distribution is
carried out by using the main
trunk telephone lines and the
normal local cables up to the
point of entry into the house
whence a special two-way cable
is connected to the aerial and
earth terminals of the ordinary
broadcast receiver.

4

Modulation is ‘‘ piped’’ from
the broadcasting station to the
central telephone trunk ex-
change, where it is applied to a
special low - powered
wireless *’ transmitter. The radio-
frequency output of this trans-
mitter is then ‘‘ piped "’ to a sub-
transmitter in the area to be
served, and so by telephone line
to the listener’s home.

The German authorities point
out that the new service cannot
be jammed, is free from electri-
cal and atmospheric interference
and can be used during hostilities
when radiation from broadcast-
ing stations would be stopped to
obviate their use for direction
finding.

Users of the service are not re-
stricted to its use only, for by
the simple procedure of changing
the leads to the aerial and earth
terminals of the receiver the
normal method of reception can
be used.

AMERICAN TELEVISION
Mr. Gerald Cock to Visit New York

E understand that Mr.
Gerald Cock, B.B.C. Direc-
tor of Television, will leave Eng-
land for New York on April 15th
to see the inauguration of N.B.C.
television, and will be away for
about a month. He expects also
to visit the Columbia Broadcast-
ing System’s television head-
quarters, where Mr. D. H.
Munro, the B.B.C. Television
Productions Manager, will be
assisting in the establishment of
the service a month later.
Difficulties of installing the
C.B.S. television transmitter on
the 73rd and 74th floors of the
Chrysler Building in New York
have taxed the ingenuity of the
engineers to the utmost, but the
work goes on, and the chief
problem: to be solved now is

the

It is to withstand a wind
velocity of 150 miles an hour and
must be anchored withcut sup-
port from the comparatively
flimsy burnished steel plates
which serve as a decorative
covering for the tower.

Meanwhile the 6} tons of
power cable has been brought up
through the conduit from base-
ment level.

Because the cable almost filled
the conduit there was danger of
the lead covering expanding
from heat generated by friction,
and so causing a jam. This was
avoided by lining the conduit
with heavy grease and the cable
was hauled up by the Ilift
mechanism from which the
actual lift had been disconnected.

THREE FAMOUS MEN who worked for the rearrangement of wave-

lengths at Lucerne and who now control the Comité du Plan at

‘Montreux.

Left to right, M. Braillard, Belgium, Dr. Muri, Chairman

of the Conference, Switzerland, and Herr Giess, Germany.

““ wired-

installation of the aerial.

HEIGHT is a pre-
dominant factor in
the location of a
television transmit-
ting aerial, and the
N.B.C. aerial shown
here on the top of the
Empire State Build-
ing, New York, cer-
tainly covers a wide
horizon. Designed by
N. E. Lindenblad, of
the R.C.A., the upper
system consists of
four dipoles for the
sound, and the low-
er, which, as shown
in our close - up
picture on March
16th, resembles four
footballs, consists
of two dipoles for
vision, The band to
be accommodated by
the vision carrier
is 5.5 Mc/s and the
aerial gives a con-
stant low impedance
Jover this wide band.
No quality in the
generated  signal
should therefore be
lost by transmission
through this aerial.

WHITHER TELEVISION ? )
A Plea from Lord Hirst

IN a letter to The Times stress-

ing the need for the estab-
lishment of provincial television
centres, Lord Hirst, chairman
of the General Electric Com-
pany, said: "I do not believe
that any but a few people have
yet realised what television is
capable of giving this country.

““ Not often does there emerge
a new British industry with the
clear opportunity of a lead over
all other countries in the world
market. Yet that is what tele-
vision, resolutely, promptly, and
imaginatively developed, will
give us.

Financing the New Industry

““I should not in this difficult
hour plead for any additional
expenditure for the sake of a
new form of entertainment. I
do not hesitate to plead for the
investment on behalf of a new
British industry (which may
well have incidental defence
implications) of the very mod-

erate sum which alone is needed.

It could probably be provided
by the transfer to the B.B.C. of
that part of the wireless licence
revenue which the Government
still retains for its own purposes.

If not, the Government might
“well allocate for this special pur-

pose some small fraction of the
£15,000,000 which it has re-
ceived from the licence revenue
during the last sixteen years.”

EMPIRE LISTENERS

B.B.C. Advises on Set Purchase

and Relaying '

HE B.B.C. is bombarded

with requests from Empire
listeners for advice on purchas-
ing a set. As the Corporation
points out, it cannot give advice
on, or make recommendations
concerning, specific makes of re-
ceiver,

In general, however, Empire
listeners are being advised to
buy a set of reputable manufac-
ture for which efficient servicing
is available. Listeners are
warned against buying obsolete
receivers, especially if the set is
bought abroad.

The Corporation is also open-
ing a service of advice to broad-

_casting and other authorities in-

tending o establish relay
stations for re-diffusing the
Daventry programmes to lis-

teners within a certain area, the
advice being based on the Cor-
poration’s own experience of
relaying programmes during the
past twelve years.

CINEMA TELEVISION

Mr. Ostrer’s Views

AFTER the public showing of

the B.B.C.’s television
transmission of the Boat Race,
which was marred by unfa-
vourable weather conditions, at
the Marble Arch Pavilion, ‘Mr,
Isidore - Ostrer, chairman of
Gaumont-British Picture Cor-
poration, the owners of the
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News of the Week—

theatre, gave his views on the
future of television and the
cinema.

He stressed the point that it
was the desire of Gaumont-
British to obtain a television
transmitting licence from the
Postmaster-General for the sole
purpose of covering outstanding
sporting and national events for
reproduction in their own
cinemas, a number of which are
now in-the process of being
equipped with Baird big-screen
projector receivers. It was not,
he said, the wish of Gaumont-
British to compete with the
B.B.C. who should remain the
purveyors of home television.

AMATEUR AWARD
Nominations Closed for Third
Annual Paley Trophy

OMINATION of candidates
in Canada and the U.S.A.
was completed this week for the
third annual William S. Paley
amateur radio award. Nomina-
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RATIONALISING RADIO

Developments in the German Industry

FOLLOWING the example of
the German motor in-
dustry, which has reduced the
number of models to enable
manufacturers to mass-produce
a few types with the resultant
reduction of costs, the German
radio industry has decided to
standardise not only sets, but
also valves and components.
At present eighteen special com-
mittees are sitting to discuss the
proposed changes.

Each of the manufacturers
will limit the number of types

to about three, as has already
been done in the manufacture of
superhets by the German Philips
Company. It is expected that
all straight receivers will in
future be built on the reduced
profits scheme of the People’s
Set.

The scheme will, of course,
bring down the prices, with the
result that not only will the Ger-
man people benefit, but Ger-
many will also be able to com-
pete advantageously in foreign
markets,

AMATEURS AND BROADCASTING

MERICAN amateurs are con:
- X cerned about the encroach-
ment of broadcasting stations in
the 7-Mc/s band. The Cairo
Conference agreed that from
September 1st, 1939, broad-
casting stations could transmit
on frequencies between 7.2 and
7.3 Mc/s, but the complaint of
American amateurs, which is

voiced in QST, is that the
French colonial station, Paris
Mondial, is already broadcasting
within this band—on 7.28 Mc/s.

The American Radio Relay
League has appealed to the
U.S.A. Department of State
that representations be made to
the French Administration to
cease this “‘ violation.”

THE RADIO
OFFICER at his post
in the radio control
room on the upper
deck of Pan-Ameri-
can Airways Yankee
Clipper, which in-
augurated the new
transatlantic air
service. A hundred
waft transmitter,
WCBN, which was
installed by the Co-
lumbia Broadcasting
System for the trans-
mission of com-
mentaries during
the initial flight, is
located in the lower
compartment of the
plane’s nose.

tions are being compiled in a
brochure to be sent to members
of the Board of Award, which
is constituted by well-known
personalities in various walks of

life. For the first time since the
award was instituted women
have made their appearance

with men as contenders for the
title of the outstanding 1938
amateur radio operator.

The award was inspired by
the 1936 flood disasters, when
amateur wireless operators ren-
dered valiant rescue service to
stricken areas.

The first trophy went to
Walter Stiles, jun., WS8DPY,
and last year Robert T. Ander-
son, WgMWC, received it for
services “rendered during the
Ohio river flood.

The name of each year’s win-
ner is engraved on the base of
the original trophy, which is
kept in the custody of the
American Radio Relay League,

and a smaller replica becomes.

the permanent property of the
winner.

FROM ALL
QUARTERS

B.B.C. Knapsack Transmitter

Tue B.B.C. is testing a new
type of portable transmitter which
can be used by commentators at
sports meetings. It is extremely
light, and its low power is just
sufficient to give it a range of a
few hundred yards; its signals
being picked up by one of the
0O.B. vans. Tests are being under-
taken with a view to using the
transmitter at sports fixtures dur-
ing the summer. The transmitter
uses an ultra-short wavelength,
and permission for its general use
has not yet been obtained from
the Post Office.

French Television

Tug first public demonstration
of big-screen television in Paris was
given last Sunday at the Theatre
Marigny on a screen Oft. by 4ft.
The performance, which marks the
beginning of a television drive in
France, was attended by M. Jules
Julien, Minister of Posts and Tele-
graphs. From April 15th outside
broadcasts are to be televised.

New York Television

Our New York correspondent
informs us that the R.C.A. tele-
vision transmitter at the top of
the Empire State Building, New
York, is being rebuilt, and will
be working again early next
month, in readiness for the open-
ing of the New York World’s Fair.
As no service is yet available the
production of television receivers
is proeeeding cautiously.

Television Debut

Visitors to the Golden Gate
Exposition at San Francisco will
not only see practical home tele-
vision demonstrated, but, like
visitors to our own Radiolympia,
will themselves have an oppor-
tunity to be televised. This will
be -the first public showing of
high-definition television on the
Pacific Coast.

Police Wireless

IN order to make police com-
munications even more immune
from air attack, a micro-wave
transmitter operating a beam ser-
vice to Scotland Yard has been
installed at the police transmitting
station near West Wickham,
Kent.
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Foreign Language Transmission

THE early evening clash be-
tween the English programmes in
German and the German trans-
missions in English has not gone
unnoticed by the B.B.C. To dis-
entangle this awkward situation
steps may be taken to change the
time of the German bulletins
from this country. The problem
then facing the B.B.C. would
probably be that the German
transmitters would follow suit.

Receipts from Sponsored
Programmes

TuE Minister of Posts and Tele-
graphs in Dublin announced that’
it is anticipated that the State
will collect £35,000 from ‘‘adver-
tising and other receipts’’ derived
from the Radio-Eireann sponsored
programmes.

North Atlantic Marine Wireless

COMPULSORY equipment of all
vessels employed in North Atlan-
tic and Arctic work with complete
radio equipment is proposed in a
Bill * before the Norwegian
Government. It is also pro-
posed to raise the power of the
two sub-Arctic commercial radio
stations at Bear Island and Sval-
bard (Spitzbergen) which will in
future chiefly radiate telephony.

Ship’s S O S’s to be Rebroadcast

Tue Danish Government has
ordered that all telegraphic and
telephonic distress calls from ships
recetved by Danish Authorities
are in future to be rebroadcast
during the normal programmes
even if this procedure necessitates
the interruption of a  pro-
gramme. In this way the mes-
sages may be picked up by small
fishing craft which carry an
ordinary broadcast receiver only,
and it is hoped thereby to effect
a speedier rescue.

Broadcasting in Russia

THE number of Russian listeners
is reported as 22 per 1,000 inhabi-
tants. Difficultics of receiver pro-
duction have not yvet been solved,
and, according to the journal of
the Russian Heavy Industry Com-
missariat, during the last three
years of the present five-year plan
only 25 per cent. of the produc-
tion programme has been carried
out.

Baird

Ir was announced by Sir Harry
Greer, chairman, at the adjourned
ninth Ordinary General Meeting of
Baird Television, Ltd., held last
Friday, that from July 1st Baird
would be manufacturing and mar-
keting their own televisors.

Record Sales

Last year about 335,000,000
gramophone records were sold in
the United States, which was
equal to 1912. Some 100,000,000
records were sold in 1921. By the
late 1920’s radio had taken a firm
hold, and the gramophone in-
dustry was given up for dead,
though actually it. continued to
sell records by the million, and
the low mark reached in 1933 was
equal to that which had seemed
a booming business in 1g907. The
sales curve rose from 1933 to 1938
identically with the rising curve of
1907-12.
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The Modern Receiver

Part VL. —INTERMEDIATE-
FREQUENCY AMPLIFICATION

OLLOWING the frequency-changer
there is the IF amplifier in which a
single valve is usunally employed.
In large receivers two stages, or

even more, are often used, but most sets
have only one.

Essentially, an IF amplifier differs from
an RF amplifier only in the resonant fre-
quency of its circuits being fixed and not
tunable over a wide range. The same
general design considerations apply but
are modified in two ways by the fixed fre-
quency of operation—it is possible to use
circuits which would be unsuitable for
ganging and there is no restriction set on
the LC ratio of the circuits by any need
for waveband coverage.

The two main requirements are amplifi-
cation and selectivity. We saw earlier
when considering the RF amplifier that

C1
c2

Fig. 15.—This diagram shows the usual IF
transformer connected to act as the coupling be-
tween the frequency-changer and the IF valves.

the gain depends on the dynamic resist-
ance of the tumed circuits »L.Q, and the
selectivity upon Q. As we have no
restriction imposed by waveband coverage
on the choice of inductance we can have
high gain with low selectivity by making
L large and Q small, or we can have low
gain and high selectivity with small L and
large Q. Low gain and low selectivity
can be obtained with small L and Q, and
conversely high gain and high selectivity
with large L and Q.

Now with coils of a given construction
there is usually one value of inductance
which gives the greatest Q) and another
higher value which gives the greatest
dynamic resistance. The values referred
to are those for the total circuit, including
the losses introduced by other components.

It is unwise, therefore, to make the
inductance very high. No optimum
figure can be given, for it depends on so
many factors. There is also the question
of the trimming condenser to be taken
into account. With a moderate or low
mductance coil the capacity required for
resonance is likely to be 100-500 puF.;
this is greater than can be economically
obtained with an air-
dielectric condenser,
and the compression-
type mica trimmers
are used.

As the inductance
increases the capacity
needed decreases.
Both coil and con-
denser losses increase

and a point is
reached at which Q
begins to fall off

rapidly. With a capacity of 60 uuF. or

less an air-dielectric trimmer becomes
feasible and its lower losses lead to a
higher Q for the circuit.

The air condenser also has the advan-
tage that its capacity is much more stable
than that of a condenser of the compres-
sion type. It is much less affected by
temperature, humidity. and vibration.
Even in small-capacity form, however, it
is more expensive and takes up more
room,

Cdupled Circuits

When the coils have powdered-iron
cores it is possible to dispense with adjust-
able condensers and to arrange for the core
to be movable for trimming. The con-
densers can then be of fixed capacity and
of a low-loss and stable type. This course
has not yet been generally adopted, but
there are signs that it will become much
more common than hitherto.

Single circuit couplings, such as are
commonly used in the RF amplifier, are
quite rare at intermediate frequency and
it is usual to employ pairs of circuits
coupled together. It is also usual to use
mutual inductance coupling between the
tuned circuits of each pair.

The arrangement is shown in Fig. 15;
the primary circuit L1 C1 is usually identi-
cal with the secondary L2 Cz2, and the two
are coupled by the mutual inductance be-
tween the coils. The coils are placed so
that the magnetic field set up around L1
by the current in this coil cuts the second-
ary coil L2. The changing primary field
induces a voltage in the secondary which,
in its turn, produces the secondary
current,

N the superheterodyne the adjacent
channel selectivity is obtained very
largely in the intermediate- frequency
-amplifier, and in this article the more
important factors governing its perform-
ance are discussed. The problems of
variable selectivity are also touched
upon. |

Stage by Stage

Now this current also sets up a magnetic
field around the secondary which cuts the
primary coil L. A voltage is conse-
quently induced in L1 by the secondary
current and this acts to modify the primary
current.

This reaction of the secondary back on

to the primary leads to some important
effects. We saw earlier that when two
circuits are in cascade and separated by a
valve the overall resonance curve is given
by the product of the
responses of the in-
dividual circuits.
"~ The circuits are
then coupled by a
one-way device—the
valve—so that the
second circuit does
not react back on to
the first. When a
reactive coupling is
used and. is very
weak, the . overall
response of a coupled pair of circuits is
very similar. As the coupling is increased,
however, the overall curve departs more
and more from that given by the product
of the individual circuits.

What happens . is illustrated by the
curves of Fig. 16.  Here A shows the
results with fairly loose coupling, while
B is for optimum coupling. It is assumed
that the circuit is of the-form of Fig. 15,
and that the only coupling is that pro--
vided by the mutual inductance M
between L1 and La. 4 g

As M is increased, so the efficiency of
transfer rises and the stage gain increases
until the optimum value is reached ; there-

i
|
|
|
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Fig. 16.—The effect of varying the coupling
M of Fig. 15 on the resonance curves is well
brought out here.

after, any further increase in M reduces
the gain at the resonance frequency. Up
to the optimum value of coupling the
resonance curve maintains the same
general shape, but selectivity falls off

_somewhat as M is increased.
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When the coupling exceeds optimum
two peaks appear in the resonance curve
with a trough between them, as shown by
curves C and D in Fig. 16. In some
ways the circuit behaves as though the
primary and secondary were tuned to
frequencies on either side of the central
frequency, indicated by the dotted line.

Mutual inductance is by no means the
only way of coupling two circuits. Top-
end capacity coupling can be used; in
Fig. 15 this would be obtained if M were
zero and a capacity were connected from
the anode of the first valve to the grid
of the second.

Capacity Coupling

With sub-optimum coupling the results
are much the same, but with the coupling
greater than optimum the peaks are no
longer symmetrically displaced about the
resonant frequency of the circuits. The
effect obtained is shown in Fig. 17, and
it will be seen that one peak remains
centred on the top of the single-peaked
curve A, while the second appears on the
side of it.

Now in the practical case of mutual
inductance coupling there is always some
capacity between the circuits. There is
the capacity between the coils themselves
and their wiring, and there is often
appreciable capacity between their trim-
mers. The result is that the coupling

RESPONSE
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Fig. 17.—The use of ‘‘top-end '’ capacity
instead of mutual inductance coupling makes
the curve open out to one side of resonance.

really consists of a mixture of mutual in-
ductance and top-end capacity coupling.
As might be expected, the effect of
increasing the coupling now lies between
that obtained with either form of coupling
alone. The results are sketched in Fig.
18.  With greater-than-optimum coupling
the curve (B) opens out into two peaks.
Neither peak remains on the original fre-
quency, as one does with top-end capacity
coupling alone, nor do the peaks move
outwards symmetrically, as with mutual
inductance coupling. They move out-
wards, but more on one side of resonance
than on the other. : .
The importance of this lies in its relation
to the problems of variable selectivity. It
is well known that a transmitter does not
radiate only a single frequency but a-band
of frequencies, The band has a width of
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twice the modulation frequency. For a
really high standard of reproduction {fre-
quencies of up to 10,000 c/s are needed,
so that a station on 1,000 kc/s actually
transmits a band of frequencies between
990 kc/s and 1,010 ke/s.

At an intermediate frequency of 465
kc/s, the equivalent band is 455-475 kc /s,
and the top of the resonance curve should

RESPONSE

FREQUENCY
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Fﬁ. 18.—A mixture of capacity and mutual
inductance coupling gives results between
those with either alone.

be flat enough for all frequencies within
this band to be evenly reproduced: The
present station spacing is only 9 kc/s,
however, so that interfering signals on
456 and 474 kc/s are likely to be found.
1f the IF resonance curve is bread enough
to accept. modulation frequencies up to
10,000 c¢/s it will equally well pass the
interfering signals.

There is no way out of the difficulty,
and the only course is to sacrifice quality

to selectivity. The problem is, however,

modified by the relative strengths of the
wanted and unwanted signals. If the
latter are initially much weaker than the
wanted, as in local reception, then there
may be no audible interference, and the
band-width can be wide enough for the
highest quality. On the other hand, if
the interfering signals are stronger than the
wanted one, then very considerable
attenuation of the higher modulation fre-
quencies must occur if the selectivity is
adequate. In this case, little above
4,000 c/s can be reproduced.

There is thus an optimum degree of
selectivity for the reception of any signal—
a degree which gives the best compromise
between quality and interference. Con-
tinuously variable selectivity over a wide
range would seem to be ideal.

Variable Selectivity

Experience shows, however, that it is

very difficult to secure a good system of -

continuously variable selectivity. It is
extraordinarily difficult to secure a sym-
metrical resonance curve which opens out
evenly- as the coupling is increased.
Instead of the curves being like those of
Fig. 16 they are more like those of Fig. 19.

If the coupling is varied by moving one
coil of a coupled pair relative to the other
there are likely to be small changes in
the capacity between them and between
the moving coil and the screening can, as
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well as the wanted changes in mutual in-
ductance. In addition, the altering
efficiency of transfer between primary
and secondary affects the gain of the
amplifier and hence the signal fed to the
detector. :

The automatic volume control system
then operates to change the operating con-
ditions of the valves to offset the change
in gain. As a result of this the input and
output impedances of the valves alter
slightly and affect the tuning and damping
of the IF circuits. Consequently, it some-
times happens that the major apparent
effect of varying the selectivity is to shift
the tuning !

Experience also shows that the optimum
selectivity is usually in no way critical,
and that it is quite adequate to be able
to vary it in steps instcad of continuously.
This removes many difficulties, but an

_ ideal solution is still difficult or costly.

Switching

If one is content with two degrees of
selectivity and will tolerate a slight
amount of asymmetry, then a very simple
and cheap solution is possible. This is
shown in Fig. 20 and is the scheme
adopted in the Three-Band AC Super.
The first transformer, between the fre-
quency-changer and the IF valve, consists
of two tuned circuits, L1 C1 and Lz Cz2,
the positions of the coils being fixed to
give slightly sub-optimum coupling. ‘A
small coil L3, consisting of only a few
turns of wire, is overwound on L1 and
can be connected in series with Lz by
means of the switch S. The coupling
between primary and secondary is then
considerably increased.

The coils being fixed there is no change
in the capacities, but the inclusion of the
extra inductance L3 in series with L2
does change the resonance frequency of
the secondary. L3 is so small in relation
to L2, however, that the change of fre-
quency is of a very minor order.
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Fig. 19.—In practice the curves obtained are
often of this form, through changes in
capacity and regeneration.

In practice, the scheme works well and
is better than many more elaborate and
theoretically better systems. At high
selectivity when L3 is not in circuit the
coupled pair, L1 C1 and L2 Cz, which
form the IF transformer Tr1, gives a
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single-peaked resonance curve. At low
selectivity it gives a double-humped curve
with a marked centre-trough.

In itself this is undesirable, but it is
filled in by the response of the second
transformer T2, which is not variable and
which itself gives a single-peaked curve.
The overall response of the two trans-
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* formers thus tends to the form of a flat

top with steeply sloping sides. At high
selectivity the resonance curve is single-
peaked and quite sharp.

The secondary of the transformer T2
feeds into the detector, which will be dealt
with in the next article. It is actually
considerably damped by the input resist-
ance of the detector.

The IF wvalve is

C3

naturally an RF
pentode, and one
with a mutual con-
ductance of some 2.0
mA/v gives ade-
quate gain. The
precise type of RF
pentode,  however,
depends upon

T2

L4
G4

is applied to it, and

we must conse-
quently defer this
until we have dis-
cussed AVC itself.

Fig.20.—This diagram
. shows the IF ampli-
fier ; two degrees of
coupling are provided

in Tr to give two de-
grees of selectivity.

Letters

'Recewers for the Tropics

SHORT-WAV}L broadcasting has by now
< succeeded in reaching a standard of
definite entertainment value for listeners in
India. 1t is no longer-necessary to explain
to friends who come .to listen to Daventry
that ‘“ for some reason conditions are un-
usually bad to-day ; you should have heard
the set yesterday.” ‘
"~ But there is still a defect in all receivers,
which becomes a serious one for those who
are almost entirely dependent on the short
waves for their listening. It is the inability
to tune rapidly to any wanted station and
bé sure of getting it. In every set which T
have yet seen the tuning system has left
much to be desired. A two-speed tuning
drive is no solution when 20 or 30 stations
may fall within a quarter of an inch on the
dial. A few commercial receivers have intro-
duced the ‘‘ band-spread’’ principle, but I
feel it does not provide the perfect solution.
The total coverage of a modern universal
receiver for the tropics should be 23} mega-
cycles—that is, from about 12 metres to 550
metres. - The long-wave band is not neces-
sary. Call it 24 megacycles. That would
sub-divide into eight bands of 3 megacycles
each. The tuning dial should be broad
enough to allow the printing in legible type
of eight vertical columns of station names
with their call signs, wavelength in metres
and frequency in megacycles, and tall
enough to allow the printing of all important
station names for the most thickly populated
3-megacycle band. Twelve inches by eight
inches should be ample, and this would not
be impossibly large for the more expensive
type of set, in which alone this tuning sys-
tem could be incorporated.
If there are no technical snags I think
such a tuning system could leave nothing
to be desired. I am aware that eight bands

the Editor

would necessitate rather a large number of
coils and elaborate switching, but the sys-
tem would only be for the man who wants
the best available and does not mind paying
a little more for it.

What do the experts thmk of my idea?

H. R. MEREDITH.
Bhagalpur, India

Interference from Domestic
Appliances

YOUR editorial in The Wireless World of

March 16th is very welcome. Having
been kept in bed with the 'flu, I have used a
mains portable to pass the time away, but
find that reception before about 12 o’clock
is almost impossible because of interference
from vacuum cleaners.

About 7.30 a.m. there is a quite distinc-
tive noise which 1 assume is an electric
shaver. Are these latest *“ boons and bless-
ings”’ to be yet another source of trouble
for the radio man? G. A. HOSKINS.

South Croydon, Surrey.

Coastline Distortion

A FEW broadcasting stations as received
here show an unusually vicious periodical

distortion at intervals of about two to five -

minutes, usually unaccompanied by fading,
occurring on soft passages as readily as on
loud ones, and, therefore, not attributable
to overloading. Nice is especially bad ; the
two Toulouse stations also show it; and
several of the Italians. This place (some-
what east of the town of La Ciotat itself)
is situated almost exactly half-way between
Marseilles and Toulon; and it so happens
that a line from here to Nice parallels the
general coastline and cuts the actual coast
repeatedly for part of the way, as is also

whether or not AVC.
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the case for a line to Toulouse. (As regards
the Italians, the problem is complicated by
the fact that there are, as a rule, several
stations™on éach wavelength ; but Rome ap-
pears to be especially bad, and the line to
Rome is also along a coast.)’

It strikes me as just possible that there
may be interference between two radiations,
one over land and one over water (cf., the
false radiogoniometric bearings of stations so
situated) ; it might be of interest to ask for
observations from listeners so situated that
sxmﬂar geographical conditions occur.

R. RAVEN-HART (Major).

La Ciotat (B.du-R.), France.

Television Programmes

An hour’s special film transmission in-
tended for demonstration purposes will be
given from 11 a.m. to 12 noon each week-
day except during the Easter holiday.

THURSDAY, APRIL 6th.

3, Jack Payne and his Band. 3.30, British
Movietonews.” 3.40, 231st edition of Picture
Page.
9, Henry Hall and his. Orchestra. 9.30,
Gaumont-British News. 9.40, Cartoon Film.
9.45, 232nd edition of Picture Page.” 10.15,
News.

FRIDAY, APRIL 7th.
3, Friends from the Zoo. 3.15, Pas Seul.
3.30, Gaumont-British' News. 3.40, Cyril
Smith, pianoforte, playing Beethoven’s Concerto
No. 2 with the Television Orchestra.

9, Friends from the Zoo. 9.15, British Movie-
tonews. 9.25-10.25, “ The Pilgrim’s Progress,”’
by John Bunyan, adapted for television by
H. D. C. Pepler. Cast includes Dennis Arundel
as Bunyan and Stafford Hilliard as Christian.

SATURDAY, APRIL 8th.
3-4.30, Jack Melford a‘nd Mary O’Neil in

‘ Someone at the Door,” a comedy thnl}er by
Dorothy and Campbell Christie.

9, Alfredo and his Orchestra. 9.30, Gaumont-
British News. 9.40, Cartoon Film. 9.45, The
Vic-Wells Ballet in ** The Rake’s Progress,” a
ballet in six scenes. 10.30, News. .

SUNDAY, APRIL ogth.

3, Cartoon Film. 3.5-<4.5, “ The Pilgrim’s
Progress ” (as on Friday at 9.25 p.m.).

8.50, News. 9.5-10.35, ““ The Little Father of
the Wilderness,” by Austin Strong and Lloyd
Osbourne (the Command play from the
Coliseum).
MONDAY, APRIL 1oth.,

3, Alfredo and his Orchestra. 3.30, O.B. from
Regent’s Park of some of the outstanding entries
in the Easter Monday Van Horses Parade.
3.50, British Movietonews. ’

9, “ Candida,” the first full-length Bernard
Shaw play to be televised. Cast includes Marie
Ney and Julien Mitchell. 10.30, News.

TUESDAY, APRIL 11th.

3, Cabaret Cruise No. 8, with Commander A. B.
Campbell, Irene Prador and Walsh and Barker.
3.45, Gaumont-British. 3.55, Cartoon Film.

9, O.B. from Earls Court. The first of two
visits to the Ideal Home Exhibition. 9.15,
Cyril Fletcher in “ Re-View.” 9.45, Cartoon
Film. 9.50, Schoolboy Howlers by Cecil Hunt.
10, British Movietonews. 10.5, Pas Seul.
10.25, News.

WEDNESDAY, APRIL 12th.
3, Edward Cooper in songs at the piano. 3.5,
British Movietonews. 3.15-4, “ The Rake’s
Progress ”’ (as on Saturday at 9.45 p.m:).

9, O.B. from the Ideal Home Exhibition.
9.15, Gaumont-British News. 9.25, ‘“The
Taming- of the Shrew,” Shakespeare’s play,
prepared by David Garrick. +10.25, News.
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UNBIASED

By FREE CRID

One for Syd Walker

ALTHOUGH there are black sheep in
every fold I think that I can say with
some pride that the majority of my readers
are law-abiding citizens, and this in spite
of the fact that the law does very little to
encourage them, but seems, on the con-
trary, by its irritating irrationalism and
pettifogging puerilities, to go out of its
way to discourage them,

Only the other day I came across a
striking instance of the sort of thing I
mean. A friend of mine who has been a
broadcast listener since the early days and
is'now an ardent teleophile, recently re-
ceived the customary wireless licence
renewal notice commanding him to renew
his licence within fourteen days. Unfor-
tunately, he was rather financially em-
barrassed at the time, and his bank
manager being as unaccommodating as
these gentry usually are, he was faced with
the necessity of temporarily carrying out
the injunction on the licence renewal notice
to disconnect the aerial and dismantle the
set.

Now, there is no difficulty about discon-
necting an aerial, but to take to pieces a
television receiver is a far more formidable
task and he sought the advice cf the local
postmaster as to whether it would suffice to
take the receiver out of its cabinet since
his dictionary teld him that the funda-
mental meaning of ‘‘dismantle’” is ‘‘to
divest of clothing,” and, after all, the
cabinet does represent the receiver’s cloth-
ing. There was an unfortunate misunder-
standing at first as the postmaster thought
that he was talking about sunbathing and

He sought advice

referred him to the Public Health Depart-
ment of the local Town Council.
Eventually, however, my friend man-
aged to explain matters, but I am sorry
to say that an adverse decision was given
and he is now faced with the prospect of
taking to pieces the myriad parts of a
sixty-guinea television -set and then put-
ting them together again after the lapse of

a week or two when he expects his
financial condition to be sufficiently im-
proved to enable him to afford the cost of
a licence. He- has asked me to advise him
as to whether or not he should risk it and
let the set remain undismantled. It is a
most unfortunate state of affairs, and I
have declined all responsibility in the
matter and advised him to send a post
card referring the whole problem to Mr.
Syd Walker, who is used to this sort of
thing.

What the Butler Saw

ISUPPOSE that most of you will be
reading these few notes as you are
consuming your hot-cross buns and
Easter eggs on the chilly beaches of one
of our damp and dismal seaside towns. It
always surprises me that resorts within
fifty miles or so of London do not make
use of television to popularise their wind-
swept piers and such-like ‘‘attractions.”

I have spent the past week making a brief

tour of them and not one has installed a
public viewing booth for demonstrating
the wonders of television, thus missing a
marvellous opportunity of popularising it
during the weary hours when people
shiver uncomfortably in these places in a
hopeless endeavour to pass the time until
the train leaves for home. Seaside autho-
rities are, 1 found, still endeavouring in
many cases to entertain patrons by the
old-fashioned animated bioscope machines
in which you are encouraged to put your
penny in the slot, turn the handle, and
see ‘‘What the butler saw.” 1 very
foolishly wasted some of my own hard-
earned money on these out-of-date

machines, and all I can say is that pre-.

war butlers must have been very easily
shocked. What I saw would not have
sufficed to bring a reproving tut, tut, from
the lips of a newly-fledged curate.

Who is Right ?

ONE of the most irritating things about
a mains-driven set is that after switch-
ing on you have to sit cooling your heels

" for the best part of half a minute while the

valves warm up. Some of my readers
may, .of course, think that half a minute
is short and sweet, like a donkey’s gallop,
and so it is in certain circumstances. It
would not, for instance, seem very long
if you found yourself falling off the top of
a skyscraper and realised that only this
amount of time remained for you to enjoy
life. On the other nand, when in the

- dentist’s chair it seems an eternity.
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This being so, it is not unnatural that
I was very interested when a friend
returned from America last autumn with
a mains set purporting to have no time lag.
I was very greatly impressed when 1
heard it, for it was as quick ofi the mark
as a battery set and I railed bitterly at the
slowness of our manufacturers in allowing
Americans to beat them to it in producing
a receiver of this type.

My friend was, however, very surprised
at the comparative rapidity with which it
lost its golden tone and relapsed into sullen
silence. On investigation he found that
valve failure was the cause, and he went
to considerable expense in replacing them
only to have the same trouble recur just
recently, when he promptly did what he
should have done in the first place,
namely, called me into consultation.

I was not long in discovering the reason
for it. The problem of waiting for the
valves to heat up had been solved in a
very simple manner by arranging that the
on-off switch merely disconnected the HT

.supply, the valve heaters being on con-

tinuously once the set had been plugged
into the mains. It seemed to me that

It seems an eternity.

with this gruelling test it was small wonder
that the valves died young, and I
promptly put through a transatlantic tele-
phone call to tell the makers of the set
what I thought of them. :

To my amazement the firm, instead of
expressing contrition, took a very high-
handed attitude and explained that leav-
ing the valve heaters continuously in
operation not only did no harm to them
but actually prolonged their lives. They
explained that the valves certainly would
not lose emission, since with the HT
switched off all the emitted electrons
would fall back like the water of a foun-
tain. As for the heaters burning out,
they stated that it was the violent con-
traction and expansion due to switching
on and off which caused this, and if
switched on continuously their lives would
be nearly as long as if switched off con-
tinuously.  They went still farther and
explained that by leaving the valves on
all the time the lives of smoothing con-
densers and chokes are prolonged, as they
are relieved of the strain of HT surge
voltages which occur when switching on
and off. 1 must confess that it is all very
bewildering, but it doés not alter the fact
that the valves did fail.. What do you
think about it?
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Overcoming
Harmonic Radiation

N the past transmitting amateurs have
not had to worry very much about
‘harmonic radiation, but now, with
such a large increase in the number

of stations and the ever-increasing popu-
1ar1ty of television, the matter is becoming
quite serious.

Overcoming® harmonic radiation is
neither difficult nor expensive. The
trouble, when it
exists, is usually
due to either lack
of knowledge or
laziness on the part
of the station

HE various amateur wavebands
are so related that any even
harmonic (twice, four times, etc.,
fundamental frequency) that may be
radiated by an incorrectly designed or

The procedure for detecting whether
the aerial load is reactive or not is quite
simple. Disconnect the aerial and asso-
ciated feeders. Tune the final tank cir-
cuit for minimum dip on the PA (power
amplifier) anode current meter and note
the reading on the condenser dial. Con-
nect up the aerial and tune again for mini-
mum dip on the meter. If it has been
necessary to alter
the reading on the
final PA condenser,
the load is reactive,
and this must be
obviated either by

the

owp(;,r. hIn this  ooerated transmitter will fall within ffappigigff trhflt aelgigé
ar_‘gllc ebt ree pomts another amateur band, on which inter- g; a thee ecouplin
Which, if ‘amicq Jerence may accordingly be caused. Ui “ihen“one s
out successfully, That is bad enough, but the radiation  yeeq or checking

will go a long way
to help the novice
overcome harmonic

radiation.
The first and
most  important

point is the. matter of matching the
aerial to the transmitter. . Transmitters will
radiate under very bad matching condi-
tions, and it is nof until the novice has
gained sufficient experience to realise that
his radiation is not so-efficient as it might
be that he starts to think about improving
it. Unfortunately, his inefficient radiator
will in the meanwhile have been causing
a large amount of unnecessary interfer-
ence while the amateur in question has
been getting his experience.

For a transmitter to radiate efficiently
and yet be reasonably free from har-
monics, its output must be matched into.a

’ )

AERIAL
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FEEDER
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G
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Fig. 1. End-fed or Windom aerial system
in which a single-wire feeder is used. .

non-reactive load ; in other words, a pure
resistance, where a dummy load is used,
or in the case of an aerial, a tuned circuit,
the aerial being the tuned circuit.

of odd harmonics (three, five times, elc.)
1s more serious still, as it may interfere
with essential services.
behoves a transmitter to make every
effort to minimise harmonic radiation.

up on the imped-
ance match of the
untuned feeder sys-
tem. (An untuned
feeder system, of
course, being the
type which has a certain constant line
surge impedance throughout its length,
and has no standing waves on it.)

The novice usually starts with either a
Windom aerial (Fig. 1) or an aerial tuned
by Zepp feeders {Fig. 2). In either case
the feeders should be tapped on so that
the load can be matched. The diagrams
show the connections approprlate for these
two types.’

It therefore

Single-wire Feeders

It might be pointed out that although
Windom aerials are very popular they are
bad harmonic radiators, the reason being
that it is never quite possible to get a per-
fect match, due to the fact that the one
and only feeder relies entirely on the earth
for its balance. The earth, however,
cannot quite take the place of another

“feeder.

Referring again to Fig. 1 the reader will
notice that the feeders are taken to a
matching section which, in this case, is a
coil and condenser tuned to resonance
with the transmitter output frequency:
This matching section may be any stan-
dard system, a more elaborate one being
the well-known ‘* Collins Coupler.”” The
system is now coupled into the PA by a
low impedance line (say, 80 ohms) more
commonly known as a link.  This link
may consist of standard lighting flex and
the coupling coils may consist of one or
two turns; the exact number will have
to be found by trial and error, so that the
transmitter draws its correct load current.
If now the centre point of the link coil,
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By A. G. CHAMBERS (G5NO)

AN OBLIGATION OF
ALL TRANSMITTERS

on the PA side, is taken to earth, the link
will then act as a Faraday Screen. This
screen will have no effect on the output
of the transmitter ; but will tend to sup-
press the harmonics. The earthing point
should be made on the chassis of the
transmitter with heavy copper wire (14
gauge) and the connection made. as short
as possible. The external earth is then
connected to a terminal placed at this
point.

The amount of capacity used in the final
tank circuit is of vital importance and
must be considered in connection with
harmonic radiation. The correct amount

AERIAL

FEEDER

TANK
CIRCUIT

(]

Fig. 2. Aerial with Zepp feeder.

to be used is a subject which would take
too long to go into in this article. Those
who are in doubt should consult any of
the well-known handbooks on the subject.
In the recent Wireless World article on
PA design a value 1.5 m-mfds. per metre
was suggested as a good rule to follow.
Many amateurs believe that by eliminat-
ing nearly all the ““ C’’ out of their final
tank circuits they are making their trans-
mitters highly efficient. By cutting the
‘““C” down they no doubt improve the
““Q” of the circuit, but beyond a certain
point this is of no value, since the har-
monic output increases to a much greater
extent and the increased efficiency usually
leads to instability—and poor quality, if

“the station happens to be using phones.

Now here are a few points about aerials.
Current-fed aerials should be used when
possible, as these discriminate against
radiation of even harmonics. (They are
responsive, however, to odd harmonics.)
Radiators fed by means of a shorted stub
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and untuned line provide about the best
discrimination against harmonics, but
these will radiate some third and other
odd harmonics. These, although outside
the amateur bands, are not out of the pre-
sent television band. For example, let us
imagine a transmitter whose final tank cir-
cuit is tuned to 14 M/cs, the third har-
rronic being 42 M/cs. The television

sound is 41.5 M/cs and the vision is 45"

M/cs; a,good vision receiver will accept

all and sundry between these frequencies, -

including our third harmonic, which
makes a nasty line on the screen of a tele-
_vision set.

Now to finish with a few final dont’s.

Wireless
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Don’t use valves in parallel, put them
in pushpull for preference.

Don’t use a doubler for the final ampli-
fier. '

Dor’t use more bias or excitation than
is necessary for reasonable efficiency.

For a guide to the novice the writer has
a 10-watt transmitter radiating on the 8o-
metre band, and after these points men-
tioned were put into practice the follow-
ing results were obtained. At a distance
of about a mile on a sensitive receiver no
harmonics could be heard. However, at
a. distance of about 100 yards a harmonic
could be picked up on the 20-metre band ;
even this could probably be overcome by

. the use of a filter in the feeder lines.

Test Report

H.M.\V. MODEL 1102

Table Model Superhet (6 Valves - Rectifier) with Automatic
Frequency Controlled Push-button Tuning. Price 15 Guineas

E cabinet design of this receiver
breaks the sequence of polished
walnut front panel and woven

metal loud-speaker grilles which -

have been a characteristic of H.M.V. sets
in recent years. There is a woven fabric
covering extending over the whole of the
sloping front panel, and the tuning dial is
slightly offset to allow for the loud speaker,
the exact position of which is not em-
phasised.

Although the basic circuit has only four
valves in the direct line of amplification
between aerial and loud speaker, the re-
ceiver is not intended to compete with the
‘“ bread-an-butter’’ . superheterodynes "in
the f1o class, but to appeal to those who
are willing to pay for a set with something
more than the bare necéssities. There

are a number of refinements associated,

with the manually operated side of the set
and a really efficient push-button tuning

WAVERANGES
Short - - 13.8— 50 melres §
Medium - 196 —580 metres i
Long - 726 — 2,000 metres |

system with which automatic frequency
control is included,

Circuit.—A high-impedance inductively
coupled tuned aerial circuit includes pro-
vision for image rejection on long waves.
Pretuned circuits with capacity trimmers
are substituted for the two-gang tuning
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condenser when press-button tuning is in
operation. In the oscillator section of the
triode-hexode frequency changer, per-
meability tuned circuits are employed, the
capacity being fixed.

The output transformer in the IF am-
plifier has an untuned secondary con-
nected to the signal rectifier and AVC
diodes, and a tuned tertiary winding feeds
a double diode rectifier in a balanced cir-
cuit to produce a bias in its cathode
resistances, depending on the degree to
which the intermediate frequency is’ off-
tune. This bias is applied to the triode
section of the second detector stage which,
in addition to its function of first AF am-
plifier, acts as a DC amplifier for the AFC
system. Variations in its mean anode
current pass through a special “‘trans-
former,”” the tapped secondary of which
is connected in series with groups of the
push-button oscillator circuits. In effect,
this supplies a degree of auxiliary perme-
ability tuning, the inductance of the
secondary winding being controlled by the
current in the primary, which always tends
to bring the intermediate frequency back
to its correct value. ' .

The connections of the second detector
and output stages are conventional with
the exception of the tone-control circuit,
which consists of a resistance-capacity
filter between anode and grid of . the
tetrode output valve.

Perfermance. — The first thing -that
one learns on switching on the set is to use
the volume control with restraint. The
automatic volume control is effective in
neutralising fading, but will not prevent

_ overloading of the output stage and pos-

sibly the first AF amplifier on strong
signals. When push-button tuning and
the AFC circuit are in operation, motor-
boating is added to the noise created by
overloading, and there is little doubt that
the designers have been generous to a
fault in the supply of overall magnifica-
tion.

With this proviso we have nothing but

WITH PRE-TUNED CIRCUITS

Y POWER
. o el e RECTIFIER
Functional circuit diagram of the H.M.V. Model 1102,
U50
X65 KTW 63 DHé3 KTé3
SIGNAL RECTIFIER
FREQUENCY INTERMEDIATE o~ AFC o 1st AF AND AFC OUTPUT
CHANGER > AMPLIFIER 7 IDISCRIMINATOR ~ ] DC AMPLIFIER STAGE
»| AVC RECTIFIER
Y
TUNING
INDICATOR
~
N Y63 EXTENSION SPEAKER
= = w;Pgmzcs
= INDUCTANCE )
~ UNIT
. ; INTERMEDIATE
-BUTTON TUN
PRESS-BUTTON TUNING FREQUENCY

465 kofs.
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H.M.V. Model 1102—
praise for the performance of the receiver.
The quality of reproduction is bright and
clear, and no attempt has been made to
coax more bass than one has a right to
expect from a 5in. diaphragm. The set
*1is excellent in speech, small orchestras and
all transmissions which do not depend for
their realism on a heavy foundation of
low notes.

The short-wave performance is especi-
ally good and there is no microphonic in-
stability. Without a circuit to refer to it
would be easy to be persuaded from the
silent background and high signal-to-
noise ratio that a radio-frequency stage—
and a really effective one at that—was
functioning before the frequency changer.
On some strong signals a few self-generated
whistles were noted, but they were not
sufficiently marked to interfere with what
is undoubtedly an outstanding perform-
-ance on short waves. -

One whistle was found on the medium-
wave band, but the long-wave range was
clear. Sensitivity was well maintained at
the ends of both these ranges and it will
be seen from the table that a wide wave-
length coverage has been provided.

The selectivity on medium waves is
equivalent to the loss of 1} channels on

- Wireless
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an ‘‘off”” button on the left. The auto-
matic tuning action was tested by mis-
tuning one of the trimmers and was found
to be effective over a range of several
tarns of the adjusting screw on either side
of its normal setting: The setting of the
tuning point under the influence of AFC,
as judged by the cathode-ray tuning indi-
cator, is indistinguishable from that
obtained by accurate adjustment of the
manual tuning control.

Constructional Details.—The escutch-
eon plate covering the push-buttons is re-
movable after unscrewing two knurled
studs, one of which automatically operates
a switch to cut out the AFC circuit. Be-
hind the plate will be found an insulated
screwdriver for adjusting the trimmers,
which are easily identified by red lines
connecting each button with its oscillator
and aerial trimmer. The oscillator
trimmers, which adjust the cores of the
permeability tuned circuits, are provided
with miniature wavelength scales which
indicate the limits of the range covered as
well as the approximate setting of the con-
trol. ~

The push-button facilities have not been
developed to the exclusion of the ameni-
ties of manual control. A well-arranged
wavelength and station dial carries in addi-
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Individual wavelength scales are provided
for each oscillator trimmer in the H.M.V.

Model 1102. The appropriate aerial and

oscillator trimmers are indicated in each case

by red lines radiating from the push-button
aperture.

chassis to various points on the low
potential frame of the condenser.-
Summary.—The Model 1102 is an ad-
mirable general-purpose receiver for
manual operation in the usual way. . It
has an outstandingly good short-wave per-
formance with very low background

IF AMPLIFIER

FREQUENCY  KTW6

CHANGER

X65
~

TUNING
INDICATOR
Y63

PICK-UP

SIGNAL RECTIFIER,
AVC RECTIFIER,
st AF AND AFC
DC AMPLIFIER

VOLUME

OUTPUT VALVE
KT63

DHS power

RECTIFIER
U s

EXTENSION SPEAKER
AFC DISCRIMINATOR D63

TONE

"MAINS VOLTAGE ADJUSTMENT

INTERNAL SPEAKER PLUG

MANUAL
OFF  «TATION (WAVERANGE)
BUTTONS BUTTONS

Controls and positions of valves in the H.M.V., Model 1102.

either side of the London Regional station
at a distance of 15 miles. On long waves
there is a clear space between Droitwich
and Radio-Paris and the Deutschland-
sender comes through at satisfactory
volume and with only a slight background
of sideband interference.

Under push-button control the receiver
is easy to operate. The buttons are well
spaced and clearly identified with wave-
range controls on the extreme right and

tion to the tuning indicator a vernier slow-
motion dial calibrated in arbitrary divi-
stons for noting the setting of short-wave
stations and a ‘' thermometer’” type
volume control indicator. The tuning con-
trol has a light touch and just the right
reduction ratio for short-wave tuning.
The tuning condenser has ceramic in-
sulation and is exceptionally well sprung
on thick rubber washers. There are no
fewer than six flexible pigtails from the

noise. Range and selectivity on medium-
and long-waves are average for a four-
valve superheterodyne. Quality of re-
production is clear and the balance is good
for all transmissions except those with a
preponderance of extreme bass. Overload-
ing is, however, rather too easily pro-
voked by mishandling of the volume con-
trol. The press-button tuning has been
well carried out and accuracy of adjust-
ment should be maintained indefinitely.
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SOCIETIES

Directory of Amateur Clubs Throughout
- the British Isles

THIS list of clubs and societies whose reports appear from time to time in our pages is

arranged in alphabetical order under towns.

The name of the club is in each case

followed by that of the Honorary Secretary, from whom prospective members and other

interested persons may obtain information.

Many of the local clubs and societies are

affiliated to the national parent body, the Incorporated Radio Society of Great Britain,

53, Victoria Street, London, S'W.1.

We shall be pleased to have details of any active

societies whose names may have becn inadvertently omitted.

ALDERSHOT

Aldershot and District Radio Society.—H. Atthill,
* Ardvarney,” College Road, Farnham, Surrey.

ASHTON-UNDER-LYNE
Ashton.under-Lyne and District Amateur Radio Society.
—K. Gooding, 7. Broadbent Avenue, Asbton-under-
Lyne, Lances.

BARNSLEY
Barnsiey ‘and District Radio Transniitters’ Society.—
W. Peacock, 12, Locke Avenue. Barnsley, Yorks.
Barnsiey and District Wireless Association.—(. Web-
ster, ** Upland,” Yews Lane, Worsbro Dale, Barnsley,
Yorks.
BELFAST
City of Belfast Y.M.C.A. Radio Club.—J. Gallaughcr,
00, Somerton Road, Belfast.

Radio Society of Northern Ireland.—H. I.
Little Vietoria Street, Belfast.
BIRKENHEAD
Wirral Amateur Transmitting and Short-Wave Ciub.—
J. R. Williamson, 49, Neville Road, Bromborough,
Cheshire.

BIRMINGHAM
Midiand Amateur Radio Society.—F. E. Barlow, “*Drake-
ford,” Poolehead Lane, Wood End, Tauworth-in-
Arden, Warwickshire.
Slade Radio.—(i. (. Simmonds, 38, Rabone Lane, Smeth-
wick, Birmingham.

BOLTON
Radio Signal Survey League (Boiton Chapter).—N.
Mooreroft, 218, Duane Road, Bolton, Lancs,
BRADFORD

Bradford Experimental Radio Society.—S. Hartley, 7,
Blakehill Avenue, Fagley, Bradford, Yorks.

Bradford Short-Wave Ciub. Fischu 10, ll;ghhcld
Avenue, Idle, Bradford, Yorks,

_BRENTWO0OD

Brentwood Amateur Radio Society.—B. A. Pcttit, ¢ The
Laurels,” Worrin Road, Shenfield, Essex.

Ruberry, 19,

CARDIFF
Cardiff and District Short-Wave Club.—H. H.
132, Clare Road, Cardiff.
CHATHAM
Medway Amateur

Phillips,

Transmitters’ Society.—S. A. C.

Howell, ** Veronigue,” Broadway, Gillingham, Kent.
CRANWELL
Royal Air Force Amateur Radio Society.-—N. Davis,
E. and W, $chool, R.AF,, Cranwell, Lines,
DERBY

Derby Short-Wave Radio and Experimental Society.—

H. Turner, Nunsfield House, Boulton Lane, Alvaston,
Derby,
DONCASTER
Thorne Amateur Radio Society.—(G. Beaumont, 15,
Marshland Road, Moor-Ends, Near Doncaster, Yorks,
DOUGLAS, 1.0.M.
Isle of Man Radio Society.—\W. Lawson, 13, Sccond

Avenue, School Road, Ouchan, lsle of Man.

DUBLIN
Jrish Amateur Radio Sosiety.——J. Butler,
cular Road, Portobello, Dublin,
EASTBOURNE
Eastbourne and District Radio Society.—T. G. R. Dow-
sett, 48, Grove Road, Eastbourne, Sussex.
EXETER
Exeter and District Wireless Society.—\W.
Sivell Place, Heavitree, Exeter, Devon,
GLOUCESTER
Gloucester Radio Club.—G. G.
Avenue, Gloucester.
HODDESDON

Hoddesdon and District Radio Society.—T. Knight,
Caxton House, High Street, Hoddesdon, Herts.

02, South Cir-

J. Ching, 9,

E. Lewis, 80, Kitchener

KETTERING

Kettering Radio and Photographic Society.—I. L.

Holmes, * Miami,” The. Close, Headlands, Kettering,
Northants.
KILMARNOCK ?

Kilmarnock and District Short-Wave Society.—R. Mit-
chell, 151, Bonnyton Read, Kilmarnock, Scotland.
KINGS LANGLEY

West Herts Amateur Radio Society.—A. W.

) Birt, 6,
Hempstead Road, Kings Langley, Herts.

LEICESTER
Leicester Amateur Radio Society.—7T. Cribb, 55,
Knighton Drive, Leicester.

LINCOLN

Lincoin Short-wave Club.—C. Babbs, 203, Wragby Road,
Lineoln,

LITTLEHAMPTON

Sussex Short-wave and Television Club.—C.
‘ Aubretia,” Seafield Road, Rustington,
i C. Cosh, * Anslyn,” Mill Road,
Sussex.,

LIVERPOOL
Mersey-side Transmitting Society.—(.
Stanley Road, Bootle, Liverpool, 20.

LONDON AND DISTRICT

British Sound Recording Association.—¥. J. Chinn,
14, Tirlemont Road, South Croyden, Surrey.

cwy angh Guilds- eollegn Radiv ‘Society.—J. 1. McNeil,
City and Guilds College, Exhibition Road, South Ken-
sington, London, S.W.7.

Croydon ‘Radio SOGxety —E. L.
Road, South Croydon, Surrey.

Dollis Hill Radio Communication Society.—1, Eldridge,
79, Oxgate Garvdens, Crieklewood, London, N.W.2.

Edgware Short-wave Society.—F. Bell, 118 Colin
Crescent, Hendon, London, N.W.9.

Golders Green and Hendon Radio Scientific Society.—
Lt.-Col. 1l. Ashley Scarlett, 60, Dattison Road,

London, N.W.2
A, L. Beedle,

Goldsmiths’ Radio Society.—
Avenue, Morden, Surrey.

Hiord and District Radio Society.—(C. L. Largen, 44,
Trelawney Road, Barkingside, Ilford, Essex,

International Short-wave Club.—A. E. Bear, 100, Adams
Gardens Kstate, London, S.E.16,

Kingston and District Amateur Radm Society.—D. N.
Biggs, 44, Pooley Green Road, Egham, Surrey.

London Transmitters’ soniety.—G. Yale, 40, Raeburn
Road, Edgware, Middiesex.

National Radio Society.—(C. F.
Lane, London, N.17.

North London Radio Society.—E. Jones, 60, Walmer Ter-
race, Firs Lane, Palmers - Green, London, N.13.

Peckham District Short-wave Ciub.—L. J. Orange, 11,
Grenard Road, London, S.E.15.

Radio, Physical and Television Society.—C. W, Edmans,
15, Cambridge Road, North Harrow, Middlesex.

Radio Society of Great Britain (District 13, Wimble-
don and District Section).—11. M. Blaber, 9, Stanton
Road, London, S.W.20.

Robert Blair Radio Society.—W. H. C.
Craven Park Road, London, N.15,

Romford and District Amateur Radio Society.—R. C. E.
Beardow, 3. Geneva Gardens, Chadwell Heath, ex
Short-wave Radio and Television Society of Thornton
Heath.—R. K. Dabbs, 4, Nutficld Road, Thornton

Heath, Surrey.
Southall Radio Society.—1I. I,
Southall., Middlesex.

J. Rockall,
Sussex, and
Angmering,

E. Cunliffe, 368,

Cumbers, 14, Campden

67, Hilleross

Biggs, 86, Lordship

Jennings, 82,

-

Reeve, 26, Green Drive,

South London and District Radio Transmitters’
Society.—H. D. Cullen, 164, West Hili, London,
S.W.15.

Surrey Radio Contact Ciub.—A. B. Willsher, 14, Lytton
Gardens, Wallington, Surrey.

Television Society.—J. J. Denton, 25, Lishurne Road,
Hampstead, London, N.W.3,

Thames Valley Amateur Radio Transmitting Society.—
D. R. Spearing, York louse, Queens Road, Tedding-
ton, Middlesex.

Tottenham Wireless Society.—W. B. Bedemeaid, 56,
Nethertands Road. East Barnet. Herts.

World Friendship of Radio Amateurs.—A. H. Bird, 35,
Bollwnod Rup\d Waverley Park, Nunhead, London,

S.E.15.

MAIDSTONE
Maidstone Amateur Radio Society.—P. MM,

S. Hedge-

fand, 8, Hayle Road, Maidstone, Kent.
MANCHESTER
North Manchester Radio Society.—R. Lawton, 10.
Dalton Avenue, Thateh Leach Lane, Whiteficld, near
Manchester,
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NEWCASTLE-ON-TYNE
Newcastle and District Short-wave Club.—K.
Farquhar Street, -Newcastle-on-Tyne.
OXFORD
Oxford University Wireless Society.—M. Ryle,
church College, Oxford.
POOLE
East Dorset and West Hants Radio Club.—D. M. Wil
liams, ** Amberley,” Cornwell Road, Poole, Dorsct.
SCARBOROUGH
Scarborough Short-wave Ciub.—P. R.
Fieldside, Northstead, Scarborough,
SLOUGH
Slough and District Short-wave Club.—R. J, Sly, 16,
Bucklaud Avenue, Slough, Bucks.
SOUTHEND
Southend and District Radio and Scientific Society.—
J. M. 8. Watson, 23, Eastwood Boulevard, Westeliff,
Southend, Essex.
SOUTHPORT

Southport Amateur Transmitters’ Association.—R. W.
Rogers, 21, Chester Avenue, Southport, Lanes.

Scott, 1,

Christ-

Briscombe, 48,
Yorks.

STAFFORD
Stafford and District Short-wave Club.—
** Branksome,”” Acton Gate, Stafford.
STOCKPORT
Stockport Amateur Radio Society.—S. Pearson, 89,
Northeliffe Road, Offerton, Stockport, Cheshirc.
STROUD
Stroud and District Amateur Radio Club.—XK. D. Ayers,
8, Hamwell Leaze, Cashes Green, Stroud, Glos.
TONYREFAIL
Tonyrefail and District Radio Society.—E. Powell, 44,
Pritchard Street, Tonyrefail, Wales.
WATFORD
Watford and District Radio and Television Society.—
P. G. Spencer, 11, Nightingale Road, Bushey, Herts.
WEYMOUTH
weymouth and District Short-wave Club.—E. Kestin,
55, St. Mary Street, Weymouth, Dorset.
WOLVERHAMPTON

G. L. Wale,

Wolverhampton Short-wave Radio ~Society.——V. C.
Hague, 76, barlington Street, Wolverhamptlon;.
Staftis.

WORTHING

Worthing Scientific Association.—C. J. Ainsworth, 381,
Belvedere Avenue, Langing, Sussex.

Club News

Aldershot and District Radio Society

Headquarters: 41, Grosvenor Road, Aldershot, Hants.
Hon. Sec.: Mr. H. Atthill, ** Ardvarney,” College Road,

Farnham. Surrey.

This Society held its inaugural meeting on March
17th.  The next wmneeting has been arranged for April
6th, at 8 p.m.

Lectures and morse instruetion are to be arranged
as soon as possiblz, and during the summer it is hoped
to hold DF field days and other outdoor cvents.

Croydon Radio Society
Headquarters: St. Peter’s Hall,

Croydon, Swurrey.

Meetings: Tuesdays .w 8 p.m.
Hon. Pub. Sec.: Mr. L. Cumbers, 14, Campden Road,

South Croydon, hmle)

At the last meeting Mr. Humphreys, of A. €. Cossor,
Ltd., gave a lecture entitled ** Applications of the
Cathode-ray Tube.” The lecturer demonstrated a new
oscillograph baving dual beams, and dealt with its
many uscs, more especially those of a medical nature.

Exeter and District Wireless Society
Headquarters: Y.W.C.A.. 3, Dix's Field, Exeter, Devon.

Meetings: \Ionda)s at s p.n )
Hon. Sec.: M. W, J. Ching, 9, Sivell Place, Heavitree,

Ledbury Road, South

Exe tcr Devi on
Dr. Wroth gave an mtmestmﬂ leeture on March
20th ou "¢ Xopays and Gamma-rays.” The lecture actu-

ally took place at the Royal Devon and Exeter Hospital,
and was illustrated by lantern slides.

Kilmarnock and District Short-wave
Society

Headquarters: Wardneuk Receiving Station,

Road, Kilmarnock, Scotiand.

Meetings: Sundays at 2.30 p.m., Tuesdays and Thurs-
days at 8.0 p.nn.

Hon. Sec.: Mr. R. Mitehell,
marnock, Scotland.

This socicty, which has been recently formed. has
twenty-seven members, including  two  fully-licensed
transmitters, and three with artificial aerial licences.
Fhe subscription is 5s. annually and 6d. weekly for
seniors, and 2s. 6d. annually and 3d. weekly for mem-
bers between the ages of 16 and 18, At present a
series of lectures is being given on Thursday evenings,
entitled * Short Wave Receiving and Transmitting for
the Beginner.” Morse instruction is also being given,

Glasgow

151, Bonnyton Road, Kil-

{A number of reports are unavoidably held over—Ed.]
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Recent Inventions

RECEIVING 7-METRE
SIGNALS

HE invention discloses a con-

venient method of extending
the tuning range of an ‘' all-
wave *’ broadcast receiver from
the normal short-wave limit of 15
metres down to 5 metres so as to
include the sound transmissions
seat out with the 7-metre tele-
vision programmes.

This is done by forcing the local
oscillator valve to produce, when
desired, a harmonic frequency -of
the right value to ‘ beat ”” with
the 7-metre carrier-wave so as to
produce the required fixed inter-
mediate frequency. .

When operating on the usual
wavelengths, the anode of the local
oscillator valve includes a series
resistance, which is short-circnited
when it is desired to receive ultra-
short wave signals. The resulting
increase of potential on the anode
** overdrives *’ the valve, so that
it produces powerful harmonics,
one of which is then selected by a
suitably tuned circuit and mixed
with the incoming signals.

F. R. W. Strafford and Belling
and Lee, Lid.  Application date
June 8th, 1937. No. 494979.

~ooo0o0

AUTOMATIC FREQUENCY

. CONTROL

THE lower part of the Figure
represents a normal superhet
circuit, comprising an RF ampli-
fier V, a heptode frequency-
changer VI generating local oscil-
lations in the circuit LO, and a
- band-pass intermediate-frequency

Brief descriptions of the more interesting radio
devices and improvements issued as patents
will be included in this section.

stage A which feeds the second
detector and AF stages D. The
object of the invention is to pro-
vide an automatic frequency con-
trol which is independent of the
signals.

For this purpose the coil L of
the input circuit to the frequency-
changer VI is centre-tapped to
earth, one end being connected to
the grid of that valve, as shown,
whilst the other end is connected
to the grid of an auxiliary amplifier
Vz. This accordingly receives part
of the signal energy and is.coupled,
in turn, to a second frequency-
changer V3. The local oscillatos
circuit of the latter is controlled
by a piezo-electric crystal Q, which
is tuned to the ,correct beat-
frequency when the circuits are
properly in tune, The frequency
supplied from the valve V3,
through the lead N and ceil L1,
to the circuit LO is therefore that
which the latter circuit should
have for correct tuning, and serves
to force it to that frequency.

]. Robinson. Application dates
Mavch 24th, May 11th and August
27th, 1937. No. 494577.

0000
HE control voltage available
for correcting an initial tuning
error, up to, say, 5 kc/s, will
‘““hold”” any‘ subsequent . fre-
quency drift in the local oscillator

valve up to, say, 20 kc/s. Bat if
the drift is continuous, a point will
be reached when the control
voltage can no longer ‘“ hold *’ the
tuning. It is then found that the
tuning tends to ‘‘jump’ to a
value some 30 kc/s away from the
controlled point. The same thing
happens if the manual tuning
control is moved over a short
distance, representing, say, 20
kc/s from the first point.

This tendency to ‘' jump”’
three broadcast channels at once
makes it difficult to change over
from a streng station to a nearby
weak station if the AFC control is
left permanently in operation, so
that it is usual to arrange for the
control to be made ineffective
during the actual process of inter-
station tuning.

The object of the invention is to
overcome  this tendency to
“‘jump,”” so that the AFC can be
left permanently in operation with-
out ‘“‘masking ' any weak station
within the shadow of a stronger
one. The desired effect is secured
by designing the discriminator and
frequency-adjusting  circuits to

follow selected characteristic
curves.
Mavconi's Wireless Telegraph

Co., Ltd.; N. M. Rust; and O. E.
Keall. Application date May 4th,
1937. No. 495313.

e
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frequency control.

Superheterodyne with crystal
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‘LOUD 'SPEAKERS
WO or more diverging par-
titions, which extend inside
and beyond the usual diaphragm,
are used to improve the quality of
reproduction. As shown in -the

Disposition of deflectors in rela-
tion to a loud speaker diaphragm.

figure, the partitions P and P1 are
hinged at a point in or near the
plane of the baffle-board B, to
which the edges of the ordinary
conical. diaphragm D are loosely
secured, as usual.

The effect of the partitions is to
break up or separate the radiation
from those parts of the conical
diaphragm which, particularly at
kign frequencies, may be vibrating
out of phase. It is found that the
use of the partitions increases the
high-note content of the reproduc-
tion, and radiates a flat * beam ”’
of sound with a large angular
spread. L

N. V. Philips - Gleeilampenfab-
rieken. Convention date (Holland)
January I4th,o 109307‘0 No. 495240.

SIGNALLING ON CENTIMETRE
WAVES |

TRANSMISSION line of the

‘“ dielectric-guide ’’ type con-
sists of two plane, or two circular
and coaxial conductors, the ends
of which are flared  out to form a
parabolic or cylindrical surface
which serves as an aerial. Trans-
fer of energy between the dielectric
guide and the aerial takes place
through the slit formed between
the two flared surfaces, this being
arranged to coincide with a current
loop along the line.

Several flared surfaces may be
locatedd at different points along
the line, the spacing being such
that the radiation takes the form
of a beam, similar to that pro-
duced by the well-known aerial
array. The flared-out aerials may
be fitted with side-walls to limit
the spread of the radiated beam.
A similar arrangement is used in
reception.

O. Bormann (J. Pintsch. Ges).
Convention date (Germany) March
6th, 1936. No. 493695.

The British abstracts published
here are prepared with the
permission of the Controller of
H.M. Stationery Office, from
specifications obtainable at the
Patent Office, 25, Southampton
Buildings, London, W.C,2, price
1/- each.
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PRIN CIPAL BROADCASTING STATIONS OF EUROPE

Arranged in Order of Frequency and Wavelength (Stations with an Aerial Power of 50 kW and above in heavy type)

Tuning
Positions.

Station. ke/s. ) Positions. l Metres. | kW. Station. Ko/, Metees. | kW.
Istanbul (Turkey) Bucharest (Romania) 823 364.5| 12
Kaunas (Lithuania) Kiev (No. 2) (U.S.S.R.) 832 360.8| 35
Hilversum (No. 1) (Holland) Stavanger (Norway) ... 832 360.6| 100
Radio Romania (Romania) Berlin (Germany) 841 356.7| 100
Lahti (Finland) . Sofia (Bulgaria) 850 352.9).100
Moscow (No. 1) (U.S.S. R) Valencia (Spainj e 850 352.9 3
Paris (Radio” Paris) (France) Simferopol (U.S.S.R. ) 859 349.2| 10
Ankara (Turkey) ) Strashourg (France) . 100
Irkutsk (C.S.8R.) ... Poznail (Poland) . . 50
Deutschlandsender (Germany) London Regional (Brookmans Park) 70
National (Droitwich) .. Graz {(Germany) . . 15
Minsk (U.8.8.R.) . Linz (Germany) 15
Reykjavik (Iceland) .. Helsinki (Finland) 10
Motala (Sweden) Hamburg (Germany) .. 100
Novosibirsk (U.S.S.R.) Dniepropetrovsk (U.S. S.R. ) . 10
Warsaw (No. 1) (Poland) Toulouse (Radio Toulouse) (Franea) 60
Luxembourg ... Brno (Czechoslovakia) . 32
Moseow (No. 2) (U.S. S.R. ) Brussels (No. 2) (Belgium) 15
Kalundborg (Denmark) Algiers (Algeria) . 13
Kiev (No. 1) (US.S.R.) Goteborg (Sweden) 10
Tashkent (U.S.S.R.) ... Breslau (Germany) 100
Bergen (Norway) Paris (Poste Parisien) (France) 60
Oslo (Norwayh... ... ... Madrid (EAJ7) (Spatn) 5
Vigra (Aalesund) (Norway) ... Odessa (U.S.S.R.) ... 10
Leningrad (No. 1) (U.S.S.R.) Northern Ireland Reglonal (Lxsnagarvey) 100
Tromss (Norway) Bologna (Radio Marcom) (lta!y) 50
Tiflis (U.S.S.R.) Torur (Voland) . 24
Saratov (U.S.8.R.) .. Hilversum (Holland) . . 15-65
Finmark (Norway) Bratislava (Czcchoslovakm) 13.5
Bodo (Norway) . Chernigov (U.S.S.R.) .. 4
Archangel (U.S.S8.R.) .. . Midland Regional (Dronwich) 70
Budapest (No. 2) (Hungary) - Barcelona (EAJ15) (Spain) . 3
Sverdlovsk (U.8.8.R.) Konigsber: (No. 1) (Germany) 100
Banska-Bystrica (Czechoslovak)a) Parede (Portugal) ... 5
Lulea (Sweden) - Leningrad (No 2) (U.S.S.R. ) 10
Rostov-on-Don (U.S. s R ) Rennes-Bretagne (France) ... 120
Ostersund (Sweden) .. West of England Regional (Washfor.l) 50
Voronezh (U.S.S.R.) .. .o Bari (No. 1) (Italy) ... 20
Oulu (Uleaborg) (T‘mland ) . Tiraspol (U.S.S.R.) ... 10
Baranowicze (Poland) Bordeaux-Lafayette (France) 80
Ljubljana (Yugoslavia) Falun (Sweden) 100
Viipuri (Finland) Radio Normandie (anco) 20
Bolzano (Italy) Vinnitsa (U.S.S.R.) 10
Wilno (Poland) . Kuldiga (Latvia) 50
Budapest (No. 1) ’Hungary) Tripoli (Libya) . 50
Beromiinster (Switzerland) ... Prague No.2 (Melmk) (Czechoslovak:a) 100
Klaipeda (Lithuania) ... Nyiregvhaza (Hungary). ... . 8.25
(atania (ltaly) North-East Regional (Stao'shaw) 60
Palermo (Italy) . Horby (aweden) . 100
Radio Eireann (lreland) Genoa (No. 1) (Italy) 10
Stuttgart (Germany) Trieste (Italy) oae 10
Alpes-Grenoble, (P.T. ’l‘ ) (France) ... Turin (No. 1) (Imlv) 30
Madona (Latvia) London National (Brookmo.ns Park) 40
Vienna (Germany) North National (Slaithwaite) . 40
Athens (Greeco) Scottish National (Weslerglen) 50
Rabat (Morocco) Kassa (Hungary) . 10
Sundsvall (Sweden) Monte Ceneri (Sw:tzerland) 15
Florence (No. 1) (Italy) Copenhagen (Denmark) 10
Brussels (No. 1) (Belgium) ... Nice-Cote d’Azur (France) ... 80
Cairo (No. 1) (Egypt) Frankfurt (Germany)... 25
Kouibyshev (U.S.S.R.) Freiburg-im-Breisgau (Germany) 5
Christiansand (Norway) Troppau (Germany) 5
Lisbon (Emissora Nacional) (l’ortugal) Lille (Radio P.T.T. Nol‘d\ (France) 60
Trondelag (Norway) .. . Rome (No. 2) (Italy) . 60
Prague (No. 1) (Czechoslovalua) Gleiwitz (Germa,ny) b
Lyons (P.T.T.) (France) Gorlitz (Germany) 5
Petrozavodsk (I7.8.8.R.) Cork (Ireland)... e 1
Cologne (Germany) Saarbriicken (Germany) 17
Jerusalem (Palestine) Riga (Latvia) . 15
North Regional (Slmthwaxte) Burgos (Spmn) 20
Sottens (Switzerland) .. Niirnk erg (Gumany) P
Belgrade (Yugoslavia) Aberdeen . 5
Paris (P.T.T.) (France) Klagenfurt (Gcrmmny) 5
Stockholm (Sweden) . \Y omrlberg (Germany) . 5
Rome (No. 1) (Italy) Radio Mediterranée (l"rancc) 27
Hilversum (No. 2) (Ja,zvrsveld) lHulland) Naples (No. 1) (Italy)... 10
Kharkov, (No. 1) (U.SS.R}.. . Malmé (Sweden) 2.5
Madrid (EAJ2) (Spain) Bremen (Germany) ... 2
Seville (EAJS) (Spain) Lédz (Poland)... 2
Turi (Estonia) - s Dublin {Ireland) 05
Munich (Germany) Salzburg (Germany) ... 9
Marseilles (P.T.T.) (France) Genoa (No. 2) (Italy) 5
Katowice (Poland) Turin (No. 2) (Italy) 5
Scottish Regional (Burghead) Milan (No. 2) (Italy) 4
Scottish- Regional (Westerglen) Bordeaux-Sud-Ouest (France) 25
Stalino (U.8.8.R Warsaw (No. 2) (Poland) 7
Toulouse (P.T.T. ) (France) . Lyons (Radio Lyons (Fx'anca) 25
Leipzig lGerman Vaasa (Finland) . . 10
Barcelona (EAJ l) (Spaln) . Kaiserlautern (Germany) . 2.5
Lwéw (Poland) Turin (No. 8) (Italy) . 5
Welsh Regional (Penmon) ( Anglesey) Paris (Eiffel Tow er) (ance) . 1
Welsh: Regional (Washford)... - ... Bournemouth . e e . 1
Milan: (No, 1) (Italy) . . .. Plymouth . ... e . 03
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EDITORIAL

News and Propaganda

How Long Will Listeners
Respond ?

Y comparison with a year or
so ago the broadcasting pro-
grammes of Europe have
undergone a marked change.
The proportion of music to talks has
been greatly reduced so that broad-
casting to-day no longer offers the
variety of entertainment which it
formerly did. The reason is, of course,
that each country seems to have so
much to talk about, and, not content

with providing news and propaganda’

for its own listeners, devotes hours of
broadecasting time to edifying the
listeners of other countries.

How long this state of affairs can go
on before listeners of all countries
switch off their sets from sheer nausea
it is difficult to predict but certainly
the novelty of the thing will wear off
in time. Meanwhile broadcasting as a
source of entertainment and relaxation
is deteriorating apace.

The next innovation we may expect
is that programmes will be so compiled
as to mix in the news and propaganda
amongst the best items of musical
entertainment as is done in so many
advertising programmes in order to
have the best chance of catching the
listener even against his will. This
stage in propaganda technique will not,
of course, come until listeners have
tired of the novelty of the present
arrangements. Europe will no doubt
have to call in the experts of America
who compile the subtle propaganda of
advertising in sponsered programmes to
show how to make sure of catching the

-attention of those listeners who still

remain sufficiently interested to provide
an audience,
It is to be hoped that the rumoured

COMMENT

move on the part of the B.B.C. to
change the time of transmission of their
news in German to a much later hour
will not materialise, for it seems to us
to be very ill-advised when looked at
from the point - of view of a desire to
reach the largest number of listeners.

Without having -any substantiating
information before us we would hazard
the opinion that the majority of
listeners on the Continent are earlier
risers than ‘in our own country and
consequently go earlier to bed.

The B.B.C. have already discovered
that far fewer people here listen to our
second news bulletin as compared with
the number who take the first, and it
is presumed to be because so many
retire to bed early.

How much greater therefore may
we expect the loss of Continental
audiences to be as a result of a late

mstead of an early foreign transmission
by the B.B.C.

The Short-wave Side’

Taking it Seriously

HERE are many ‘‘all-wave’
broadcast receivers of which
the sensitivity and selectivity
on the short-wave bands are quite
adequate, but few in which the tuning
arrangements are entirely satisfactory.
Adjustment is often too critical, and,

’

- worse still, it is seldom possible to tune

with certainty to the desired frequency.

Existing artifices to overcome these
difficulties are mostly susceptible to
improvement, and further efforts in
this direction would surely not be
wasted. The needs of Empire listeners
were voiced in last week’s issue ; the
matter is also of importance to those
wireless users at home who in these
troublous times are coming to depend
more and more on short waves for news
of world happenings.
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Phase/Sphttmg in Pus

DEVELOPING THE
, QUALITY : AMPLIFIER

HE use of push-pull arﬁpliﬁcatign

quality "reproduction. Its popu-
larity . was _established in large measure
by The Wireless World Push-Pull Quality
Amplifier, and although it is now five
years ‘since it was described no:improve-
ment in perform.mce has yet" ‘been pos-

sible, nor would it be necessary if it were

possible.
The frequency response is even, within

the limits which the ear can detect, over-

a range wider than the audible, and the
amplitude distortton is exceedingly low up
to the rated output. The phase charac-
teristics are also’ good, although it is still

" doubtful whether these are of importance.
The output was originally 4 watts, but an
alteration in the rating of the PX4 valve
enabled this to be increased to 7 watts by
increasing the anode voltage.

Since the performance cannot be im-
proved, development has lain chiefly in
the direction of obtaining as good results
with less material. Experience has shown
it to be permissible to omit certain by-pass
condensers and - decoupling components
and a simpler version was produced for
the Pre-tuned Quality Receiver.!

The next step was to increase the output
to 7 watts by taking advantage of the
increased rating of the output valves.
The changes which this necessitated were
chiefly to the mains equipment, for the
output stage needed some 350 volts at

Y The Wiveless World, Sept. 25th and Oct. 2nd,
1936.

-HT

Fig. 1.—This phase-sphtter is simple and
gives high gain, but neither input terminal
v ~ ‘can be earthed.

* ‘with resistance coupling is- now:
- firmly established for -ultra-high -

- choke.

ment of Fig. 1 can be

~ choke and acting as such,

100 mA. instead of 285 volts at 70 mA.

Originally, provision was made for
energising the field winding of a loud
speaker from the mains equipment, the
field being inserted in series with the main
HT supply and also acting as a smoothing
The resistance of the field was
1,250 ohms, and at 120 mA. the drop
across it was 150 volts.
supply after the first choke of 435
volts  necessary.

This made an HT:

The Wireless World, April 13th, 1939

and the current rating increased. ™ The
lower voltage made it possible to use ‘the
cheaper electrolytic type of condenser for
the reservoir capacity instead of the paper-
dielectric condenser of the earlier models.

So far, the general arrangement of the
amplifier proper had been retained ; that
is, a pair of push-pull PX4 valves were
used in the output and preceded by a pair
of push-pull MHL4 valves, or their equi-
valent, with resistance coupling. The pre-
ceding stage, however, had to be a phase-
splitter, and considerable development
took place here. As it is in connection

~With the in-
creased current
consumption
of . the —output
valves under- the
new -rating it
proved very diffi-
cult to retain the
field winding in the
HT supply and at
the same time have
an economical
supply. Itwascon-
sequently decided
in a later amplifier*
to make no pro-
vision for energis-
ing a speaker field,

A e,

i

Fig. 2.—The arrange-

applied to a grid de-
tector, but the whole
input circuit is floating.

and this decision was arrived at after
taking two further points into account.
First, permanent-magnet speakers were
widely used, and, secondly, the field
requirements of energised speakers varied
enormously.,

The power needed varied from 6 watts

" to 20 watts and the resistance from 300

ohms to 5,000 ohms. No standard method
of connection could be devised, therefore,
which would meet all requirements with
even reasonable economy. :

The H.T. Supply

as a smoothing
the smoothing
provided by the field in early models was
not really necessary.. No audible increase
in hum was’ found to result from its
omission, and there was also the saving of
a smoothing condenser.

Instead of having to provide 435 volts
after the first choke, only 350 volts were
needed for the full rating of the valves, so
that the voltage rating of the HT winding
on the mains transformer could be reduced

% The Wireless World, Communication Recei-
ver, Aug. 18th, 25th, Sept. 8th, 1938,

Although connected

-anode circuit.
.advantage of a

-volts,

with phase-splitting that the newest
development occurs, it i1s of interest to
trace the various methods adopted and to
see their advantages and disadvantages.

The original arrangement used for
gramophone is shown in Fig. 1. Equal
resistances R1 and R2 are connected in the
cathode and anode circuits of a triode and
equal voltages exr and ez are developed
across them; er and ez are in opposite
phase, however.

- The valve gives its normal stage gain,

just as if Rr and Rz were both in the

There is the minor dis-

potential difference
between heater and cathode of 50-100

but the main drawback is that
neither of the input terminals can be

earthed. ’

The input terminal connected to R2 and
R3 fluctuates with respect to earth by the
output voltage ez, and the other terminal
by e, + ey, where ey is the input voltage.
This is inconvenient, in practice, and
although it can be made to work well, it
is more liable to hum pick-up than other
arrangements.

For radio, a similar method can be used
with the’ val\e functioning as a grid

-Pull
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mplifiers ..

ANY of the more imporiant methods of feeding a resistance-

coupled  push-pull amplifier are discussed in this article

with particular reference to the Push-Pull Quality Amplifier.

The application of a new circuit is treated and is shown to lead
to a simplification of the amplifier.

detector, as shown in Fig. 2, or else with
a diode preceding Fig. 1. In either casc,
no point on the detector circuit can be
earthed. This normally rules out its use
in a straight set with ganged tuning, and
in any case it makes it more difficult to
secure RF stability. Nevertheless, very
good results can be secured, and the
method has been used in several receivers.

The next method to be used is shown in
Fig. 3. The valve V1 is a normal first-
stage amplifier and its output er across
Rr1+Rz is fed to one side of the push-pull
amplifier. A portion of the output is
tapped off across Rz and fed to V2 through
the C1 R4 combination. The voltage ez
developed across R3 is in the opposite
phase and feeds the other side of the push-
pull amplifier.

For equality of the two outputs (e1=e2)
it is necessary that R2/(R1+R2) be equal
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By
COCKING

This self-balancing action
makes very precise setting
of the input control to V2
unnecessary, and it is often
satisfactory to feed it from a

fixed tapping point as
shown in Fig. 3. It should,
however, be pointed out

that we do not necessarily

want perfect equality of the
outputs, for the push-pull stages them-
selves may not be perfectly balanced. A
deliberate inequality of output may be
needed to obtain the correct overall
balance.

However, if the pairs of push-pull
valves are operated with a common un-
by-passed bias resistance, there is a self-
balancing action in each stage. This 1s
not always a possible condition in the
output stage, for a by-pass condenser may
be desirable for
other reasons.

The balance on a

R2:

WA+ HT

signal in Fig. 3 is
R6 only good over a

range of fre-

R1
e, E

% ~v;"
N

!

quencies, At very
low and very high
frequencies it -fails
because of the cir-
cuit capacities. The
voltage e1 is pro-
duced from en
without any fre-
quency discrimina-
tion or phase shift
at low frequencies.
The input to V2,
however, and

-
(@)
[S]

hence e2, is taken

Fiz. 3.—A well-known~arrangement is shown here.
a tapping on the coupling resistance of Vi.

“to the gain of V2. It is usual, therefore,
to make the tapping point variable and to
adjust it under working conditions. When
R3=Rr1+Rz, the valves are similar, and
¢1=ez, the alternating components of the
anode currents through Rs, are equal and
opposite. No by-pass condenser is conse-
quently needed to prevent negative feed-
back. ,

If the stage is not properly balanced,
however, there is feed-back which tends to
restore balance. Thus, if the anode cur-
rent of V1 is greater than that of V2, so
that e1 is greater than ez, the voltage
developed across R5 gives negative feed-
back on V1 and positive feed-back on V2.
It thus acts to reduce ex and increase e2.

from er through
the coupling Cx R4.
Inevitably, e2
falls off in respect
to er at low frequencies and is no longer
180 degrees out of phase with it. By
making the product C1 R4 large enough,
we can push the frequency at which the
departure from balance occurs as low as
we like, but we cannot avoid it.
Similarly, at high frequencies the stray
capacities across R1+Rz make the ratio
of ex/e;y fall off; ez2/e, falls off more
rapidly, however, because V2 is fed with
a fraction of er and its anode circuit pro-
duces its own additional attenuation.
Matters are made still worse by the input
capacity of V2, which acts to make the
input voltage to this valve less than the
normal fraction of ex. By suitable design
the frequency at which these effects

V2 is fed from

become important can be kept very high.

A normal push-pull stage is balanced as
regards disturbances in the HT supply:
that is, any hum or feed-back voltage
affects both anodes equally and in the
same phase. The circuit of Fig. 3, how-
ever, is not balanced from the point of
view of the HT supply, for although equal
voltages are applied to the anodes a por-
tion is also applied to the grid of Va.

Decoupling of the HT supply is conse-
quently necessary and is provided by R6
and Cz. This reduces the voltage applied
to the valves and so restricts their
output.

Negative Feed-back

It should be noted that these two valves
do not operate in true push-pull, because
the input of V2 is derived from the output
of Vi. If V1 introduces distortion the

G1

Fig. 4.—This circuit is similar to that of
Fig. 1, but the input is applied between grid
and earth. There is then heavy negative
feed-back and the stage gain is very low.
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Phase-Splitting in Push-Pull Amplifiers—
input of V2 is not a true copy of the
input to Vaz.

- The method of phase-splitting which has
probably been most widely used in, con-
junction * with the Push-Pull Quahty
Amplifier is a modification of Fig. 1. It is
shown in Fig. 4, and the only essential
difference is that the input is applied
between grid and earth instead of between
grid and cathode. The phase-splitting
action remains unchanged, but there is
now lieavy negative feed-back along the

Wireless
World

undistorted output with a reasonable HT
supply and allowing for decoupling. The
arrangement of Fig. 3 has the dis-
advantages already pointed out.

A new circuit® offers distinct possibilities,
however, and its basic arrangement is
shown in Fig. 5. R4 and Rj are provided
for grid bias purposes; for the moment
ignore them and consider the grid of V2
as being returned to earth, as it is
effectively for alternating currents. The

“input is applied to the grid of Vi and

causes variations in its anode current
which produce ex
across Rz1; the

variations also pro-

€N

duce voltage varia-
tions across Rc,
which are applied
R4 to the grid of V2
and cause anode
current changes in
this valve, and
hence produce ez.
The operation is

- +HT

stood by assuming
RS a small definite

> change of grid
potential on Vi
and following its

02T

results. Suppose
J the grid potential

Fig. 5.—A new phase-splitting circuit is shown here.
There is some negative

input ftom the cathode circuit of VI.
feed-back on V1.

cathode resistance, with the result that the
gain is only about 0.8—0.9 per side; that
18, eI/e=€2/e=0.8 to 0.9,

The feed-back results in great linearity
and quite a large output can be obtained ;
it is not sufficient to feed the output stage
directly, however, so that this valve
precedes the push-pull MHL4 stage. For
balance R1=R2+R3, or if R2 is shunted
by a 50-uF: condenser, Rt =R3.

Perfect balance is not obtained at very
low frequencies because of the impedance
of the decoupling circuit; at very low fre-
quencies eI/e2 tends to rise somewhat.
If the stray capacities across R1 equal
those across Rz +R3, the balance will be
maintained at high frequencies, but if the
cathode circuit capacity is higher than the
anode ex/e2 will increase with frequency.

A New Circuit

As with the circuit of Fig. 1, there is a
difference of potential of 50-100 volts
between heater and cathode, but this is
usually unobjectionable. The circuit is
unbalanced as regards the HT supply, for
although a ripple on the supply affects ex
and e2 in the same phase, it does not affect
them in equal magnitude. Hence, the
necessity for thorough decoupling.

Now it will be apparent that the obvious
step in simplifying” the Quality Amplifier
is to obtain the phase-splitting in-the stage
immediately preceding the outpuf valves.
If this can be done without affecting the
performance a valve will be saved. The
circuits of Figs. 1, 2 and 4 are hardly suit-
able, because: they will not give su%ment

changes in a posi-
tive direction. This
causes a Trise in
anode current in
Vi, and consequently a rise in cathode
potential and a fall in anode potential ex.
The rise in cathode potential means that
the cathode wvoltage of Vz rises with
respect to the grid, which is at a fixed
potential. This is equivalent to a fall in
the grid potential of V2 relative to its own
cathode, and so the anode current of this
valve decreases. This fall in anode cur-

Vz derives its

more easily under-

APRIL 13th. 1939.

e2 to be equal it is clear that the alter-
nating anode currents of the two valves
must also be equal. They flow in opposite
directions through Rec, however, so they
will set up no voltage drop across it ; con-
sequently, Vz will have no input and be
unable to produce an alternating anode
current.

This is impossible, and if the valves are
identical and R1 and Rz are equal, e
and ez cannot be equal. To make -the
outputs the same R2 must be greater than
R1, for to obtain an input tc V2 the alter-
nating - anode current of Vi must be
greater than that of Va.

Accuracy of Balance

Although with R1=Rz2 perfect equality
of output cannot be secured, the balance
can be made as nearly perfect as we like
by increasing Rc sufficiently. Then the
input to V2 is very nearly equal to the
grid-cathode voltage of V1. So far as VI
is concerned the voltage across Rc acts
as a negative feed:back voltage and the
stage gain of VI is very nearly one-half of
what it would be if Rc were absent. The
input required for a given total output
el +ez is almost the same as that needed
by the same two valves in normal push-
pull, but instead of the input voltage
being balanced to earth it has one terminal
earthed.

If we express the balance as the
ratio er/ez, then the value of Rc for
a given degree of balance is given by
Re={Ra+R1}/(1+p) (ex/e2—1), where
Ra and p are the AC. resistance and
amplification factor of the valves, assumed
identical. With valves of the MHL4 type
Ra is about 10,000 ohms and p is 20, then
if we permit I0 per cent. unbalance
(er1/ez=1.11) and R1 is 23,000 ohms, Rc
should be 15,000 ohms. If Rc is made
20,000 ohms, -then the error becomes
8.3 per cent.

The cathode re-

sistance Rc cannot

+HT be increased in-

definitely  because
of the voltage drop
across it set up by
the steady anode
current of both
valves. If the cur-
4 rent is 7 mA. and
Rc is 20,000 ohms,
the voltage drop is
140 volts and the
effective operating

voltage of the
valves is reduced
by this amount.

As the cathodes
are at a high voltage

Fig. 6.—This modification of Fig. 5 shows a simpler way of obtaining
grid bias by the voltage drop across R3.

rent causes a fall in cathode potential and
a rise in anode potential e2. er and ez
thus change in potential in opposite
directions.

If R1 and Rz are equal, then for er and

1 Journal of Scientific’ Instruments, March,
1938.

with respect to
earth, the grids
cannot be returned
to earth, but must be taken to a positive
point. This is provided by the voltage
divider R4 R5. With the cathodes at
+ 140 volts the valves might need — —4 volts
grid bias with respect to cathode, so in this
case the potential at -the junction of Ry4
and R5 must be +136 volts, -
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Phase-Splitting in Push-Pull Amplifiers—

For a given anode current it is desirable
to make Rc as small as possible, for then
the voltage lost across it is a minimum.
The factors which affect Rc are the ampli-
fication factor of the valves, their AC
resistances and the values of the coupling
resistances. In general, R1 must be
roughly proportional to Ra to obtain
reasonable stage gain and good linearity.
As the current taken is also likely to be
roughly proportional to Ra, the voltage
drop across Re will be nearly independent
of valve resistance for constant unbalance.

The only way to reduce the cathode
voltage, therefore, is by increasing the
amplification factor . In fact, Rc and

Wireless
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rent of 5 mA. ; therefore, R3=600 ohms.

-As R3+R4 is to be 15,500 ohms, R4

should be 14,900 ohms. Actually, 15,000
ohms is quite near enough.

We thus find the following values suit-
able for Fig. 6: Vi=Vz=DMullard 354v.
or equivalent; Ri=Rz2=50,000 ohms,
R3=600 ohms, R4=15,000, R5=R6=
2 megohms ; Cx=Cz=o0.01 uF. The total
current is 5 mA. at 350 volts and the out-
put is just sufficient to load a PX4 push-
pull stage. The stage gain ex/ey=14.5
and ez/e;y=13.1. These are calculated,
not measured, values and allow for o0.25
megohm grid-leaks in the following stage.

The circuit of Fig. 6 is perfectly
balanced at all frequencies as regards dis-

0.01 mid

+HT

s A

Fig. 7.—This diagram shows a phase-splitter feeding the output stage.

This was the arrangement

used for measurement purposes.

the cathode voltage are roughly inversely
proportional to u, assuming the other
values to be constant. Valves of high

mutual conductance are, therefore, desir-

able. The MH4 class should consequently
be preferable to the MHL4.

Operating Conditions

The AC resistance Ra of the 354v.
under normal working conditions for RC
amplification is about 15,300 ohms and u
i5 about 37. Suppose we make Ri=
50,000(), then for 10 per cent. unbalance
Rc=15,500 ohms. This is little lower
than before, but the valves take less
current, so the cathode potential is lower.

With 350 volts HT and grid bias of —3
volts each valve takes 2.5 mA., so that
the cathode potential is. +77.5 volts; the
grids, therefore, must be returned to a
point 74.5 volts above earth. The poten-
tiometer for grid bias is rather incon-
venient, and its use can be avoided by
taking the grid return leads to a tapping
on Rc as shown in Fig. 6. Here Rc is
split into two parts, R3 and R4. :

In the particular case we are consider-
ing we need 3 volts across R3 with a cur-

turbances in the HT supply so long as V1
=V2, R1=Rz2, C1=C2, R§=R6, and the
output impedance of the preceding stage
is negligibly small. The arrangement of
Fig. 5 is not quite so well balanced in this
respect.

As regards the signal path the balance

in Fig. 5 is substantially independent of
frequency, but in Fig. 6 there is the extra
coupling C2 R6 which upsets the balance
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A balanced output can be secured by
making Rz somewhat larger than Ri.
If this is done the circuit is no longer per-
fectly balanced as regards the HT supply.
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Fig. 8.—The input-output curve of the
amplifier is linear up to 7 watts or slightly
. more,

The error is small, however, and if an
adjustable balance is provided any lack of
balance in the output stage can be cor-
rected.

Measured Performance

The difference of potential between
heater and cathode is a disadvantage, but
most valves will withstand 8o wvolts
between the two without harm. The
Mullard 354v. is rated for a maximum of
50 volts, however. =~ The difference of
potential can be avoided by using a
separate heater winding for these valves
and connecting it to cathode. The capa-
city of this winding, and of the associated
wiring to earth, then appears across Rec,
but owing to the very low output impe-
dance of the stage viewed across Rc, it
does little harm. Even at 20,000 c/s the
effect of shunting Rc by o.oor pF. is
barely measurable.

In order to check the performance of
this phase-splitter the amplifier shown in
Fig. 7 was set up. No special precautions
in the choice of valves or components were
observed ; resistances, for instance, were
picked at random and might differ from
their nominal values by the usual toler-
ances. No effort was made, either, to
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FREQUENCY IN CYCLES PER SECOND

Fig. 9.—The frequency-response, including the output transformer, shows a drop of about
1 db. at 20 ¢/s and 20,000 c/s.

at very low frequencies. This is not im-
portant in many applications, however,
and the method of biasing adopted here is
the more convenient.

obtain matched valves, and the conditions
were consequently such as one might
expect in practice. In view of the possible
variations one cannot expect very close
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- agreement. between the measured per-

- formance and .the calculated.

The input-output curve of Fig. 8 shows

that for 7 watts output the input to V1 is

. 2.45-volts.RMS, .or 3.46 volts peak. The
amplifier--was, of course, ‘balanced by
means of R6. "This is easily done by in-
serting a 50-ohm resistance in series with
thé HT lead to the output transformer at
the point X in Fig. 7 and connecting a
pair of 'phones or an oscilloscope across it.
An AF oscillator, or a pick-up with a con-
stant frequency record, is.connected to the
input, and R6 is-adjusted for minimum
output in 'phones or oscilloscope. With
a small input the balance is quite sharp.
The test frequencyshould be of the order
of 400-1,000 c/s. :

- The overall frequency response is shown
“in Fig: 9;-at 20 ¢c/s the Tesponse Is ~I.2
~db. and at 20,000 c/s it is —0.9 db. The
. maximum deviation over the range-of.zo-

20,000 c/s is thus +0.6 db. It sheuld

bé" noted that this includes the output .

. transformer which has itself a variation of
about +0.5 db.; the amplifier alone thus
is likely to vary by only +o0.1 db. Such
variations are quite unimportant ind are,
in fact, near the limit of accuracy of the
Imeasuring gear.

The input-output curve of Fig. 8 also
includes the output transformer, so that

-the 7 watts output is available on the
secondary. The component used was a
Sound Sales Type SSo36, with a resistance
for the secondary load.

Comparative Advantages =

" Comparing this niew arrangement with
“the amplifiér of The Wireless World Com-
“munication Receiver, we find that one
“valve less is used and that for the same
‘output the input required is 3.46 volts

© peak, or, say, 3.5 volts, as compared with.

2.35 volts peak. The total anode current
consumptions are about the same—
105 mA.—but the heater current of the
" extra valve is saved. There is also a sav-
ing of four fixed resistances, one tubular
condenser, one 8 uF. electrolytic con-
denser and one valve-holder, against
which must be offset the * potentiometer
R6. For the same accuracy of balance,
this would be needed with the earlier cir-
cuit, however.

Wireless
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The saving effected is thus a worth-
while one, and if it lives up to its promise
during extended tests it will undoubtedly
be employed in future ultra-high quality
apparatus described in The Wireless
World. It should, perhaps, be pointed
out that the amplifier of Fig. 7 does not
give enough gain for many purposes;
usually an additional stage will be needed.
As a gain of some 4-7 times -would be
adequate for radio and for most. pick-ups,
there is the possibility of making this
stage of the tone-control type.

PROBLEM CORNER-15

An extract from Henry Farrad’s corre-
spondence, published to. give readers. an
opportunity of testing their own powers of
deduction :—

‘“ Radiovilla,””
Hackbridge.
Dear Mr. Farrad,

1 have been making up a dynatron oscil-
lator for experimental work, but so far have
had no success. The valve seems all right ;
in fact I have taken a characteristic curve
of it which I enclose. As I wanted to make
use of the downward slope to the maximum
advantage, I decided to work at an anode
voltage of about 45, which, as you see, is
about half-way down the slope. I am run-
ning the screen off a go-volt battery (see
circuit diagram), and to avoid tappings the
anode is supplied through a voltage-dropping
resistor. The anode current being 2} mA
at the working point, I think I am correct
in using a 20,000-ohm- resistor to drop 45
volts. The grid bias is supplied by a small
separate cell as I believe it is advisable not
to run the valve without bias.

Well, so far I have not succeeded in get-
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ting anything to oscillate. I have checked
over all the connections many times and
tried tuned circuits that I know should oscil-
late easily with the. slope of this valve.
Having heard that you are good-at solving
these little mysteries, I am writing in the
hope that you will do me this favour.
Yours sincerely,
Ray Lea.

Turn to page 355 for Henry I'armds
solution.

The Elements of Radio Communication.
By O. F. Brown, M.A., B.Sc. (Oxon.),
B.Sc. (Lond.), and E. L. Gardiner,
B.Se. (Lond.). 551 pp.+viii. Oxford
University Press, Amen House, War-
wick Square, London, E.C.4. Price
16s. net.

THIS book is at-once recognisable as out-

standing among elementary textbooks
on radio communication, for it is one of the
very few that give the general reader a
really comprehensive and authoritative
survey of the underlying principles without
recourse to mathematical treatment. In the
preface the authors point out that particular
attention has been paid to lucid explanation
of the principles and reasons underlying
radio phenomena; and every effort made to
treat the subject comprehensively, rather
than with great depth.

Each branch of the subject is treated from
the beginning, early methods and historical
stages being considered first, and then fol-
lowed up by modern developments. No
attempt has been made to describe in detail
all the modern devices of transmitting and
receiving equipment, for, as the authors
say, ‘‘ countless existing works do this very
completely.”” But the fundamental prin-
ciples and the reasons for the various pheno-
mena are very fully explained in a style
easily read and understood by the beginner.
The reader is given a sound general know-
ledge of his subject, enabling him subse-
quently to study the more highly specialised
and technical works thhout loss of per-
spective. -

The introductory chapter is a survey of
historical aspects, from Maxwell’'s pre-
dictions to present-day achievement. Then
follow chapters on high-frequency alter-
nating currents, electrical oscillations and
radiation, thermionic valves, etc. Where
electrical formulae have to be introduced,
free use is made of that most useful ex-
pression : ‘It can be shown that . . .”" and
the small amount of AC theory required is
very simply expounded. There are very
few statements open to criticism.

It may be somewhat unexpected to find
a whole chapter on the now- obsolescent
method of spark transmission, but this has
been included as a convenient theoretical
introduction to other systems, apart from
its. historical interest. The sections on
valves, detection, amplification, selectivity
and reception in general, taken as a coherent
whole, give the reader a survey which is
remarkably complete and detailed for a non-
mathematical treatment.

Due prominence has been given to tele-
vision in the last two chapters, covering no
fewer than 65 pages. Basic principles and
early methods are treated at somewhat great
length in the first section, the second and
shorter section being devoted to the prin-
ciples of modern electronic television.

For the benefit of those studying for ex-
aminations in radio communication, selec-
tions of past examination questions have
been appended to each chapter, 0. P.
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Suppression and

Car Performance

ITS EFFECTS UNDI;ZR VARIOUS CONDITIONS

By C. ATTWOOD,

-A TTENTION has. repeatedly been
called in the pages of The Wire-
less World, both in Editorial
articles and correspondence, to

the lack of information on the effects of
suppression on the performance of a
vehicle. This article, which deals only
with resistive suppression, gives the results
of observations extending over more than
three years on the practical effects pro-
duced by suppression on the running of
two cars, both fitted with six-volt coil
ignition, with which the author has been
concerned during this period.

The alleged deleterious effects of sup-

pression may be classified as:

1. Making starting difficult.

2. Sooting up the sparking plugs and
increasing the necessity for decar-
bonising the engine,

3. Increasing the wear
breaker points.

4. Causing pinking.

5. Reducing engine power.

on contact

B.Sec., B.Sc. (Eng.)

no experience of car interference suppres-
sion than by those motorists who have
suppressors fitted to their cars. The only
occasions on which the author has used
the starting handle during the three years
during which he has had suppressors fitted
to his car are once when the starting pinion
jammed and later during the time that an
old run-down battery had deliberately

‘been installed as part of the series of tests

described below. During the unusually
cold weather several months ago the
engine (fitted with 25,000-ohm suppres-

THIS article gives the results

of several years’ experience
and an exhaustive series of tests on
the effects of resistance suppression
on actual road performance of a

popular type of car—a Ford 8 h.p.
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the cooling water
froze on two occa-
sions.

Regarding the
sooting up of plugs,
combustion cham-
bers and allied parts
of an engine, suffice
it to say that the

Afp—g———1ls}e

* author kept his first
car fitted with sup-
pressors until it had

Circuit diagram of the ignition system, showing the addition of a
relay for short-circuiting the suppressor resistance, thus permitting
rapid comparative observations of the effect of the resistance on

engine performance,

It is unwise to be dogmatic on any
aspect of this subject, but it is the author’s
personal opinion that the first two effects
are based more on imagination than on
observation, for both complaints are more
frequently uttered by those who have had

covered 20,000
miles, and during
that time no plug
was changed and
the engine was not
) decarbonised. This
is not, as seme readers may feel inclined
to suggest, a case of blatant neglect:
engine behaviour simply indicated that
neither procedure was necessary. Starting
troubles and sooting up are far more de-
pendent on reasonable battery attention,
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Construction of the magnetic relay ; the use
of two wide gaps in series prevent misleading
results due to high-voltage flash-overs.

choice of suitable petrol, and correct car-
burettor and ignition adjustment than on
the presence of interference suppression
resistances.

The remaining three factors cannot be
dealt with so easily. Wear on the contact
breaker-points is affected to a very pro-
nounced extent by the electrical constants
of the coil and condenser together with the
time intervals of the make-and-break
periods, and it is quite possible for wear
of the contact breaker points in the prim-
ary circuit to be increased by the altered
electrical conditions produced by series
resistance in the secondary circuit of the
coil. The author has never experienced
excessive wear or undue need for adjust-
ment on the small type of four-cylinder
car, but these factors are so different on
other cars, particularly those with six or
eight cylinders, that reports of intelligent
observation on this question by owners of
the larger type of car would be interesting.

«« Effects Entirely Negligible >’

The author has long believed that the
effects of suppression on engine perform-
ance—the effect on power and the prone-
ness to pink—is entirely.negligible, but an
effort has been made to study the effects
of suppression resistances in a more satis-
factory manner than is possible by testing
the car successively with and without sup-
pressors. A relay has been devised that
is suitable for making and breaking the
high-tension ignition circuit, and this relay
has been mounted a few inches from the
distributor, the controlling switch being
fixed by the side of the steering column
of the car. In order to simplify the design
of the relay a single resistance is used in
the distributor lead instead of separate
resistances in each sparking plug circuit,
the relay being arranged to short-circuit
this resistance. The effect on high-fre-
quency suppression of the single resist-
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. ance is, of course, entirely different from
that of resistances of equal value, mounted
. one in each sparking plug lead, but it is
believed that the effect on engine perform-
ance is approximately the same in each
case. At first sight it might appear that
the 'position of a series resistance in the
high-tension circuit is immaterial, but the
. actual mechanism of ignition in an internal
. combustion -engine is very complicated,
and the fact that the capacity. distribution
is altered is one of several factors that
suggest that this conclusion is not neces-
sarily valid. However, tests indicate that
even under the severest conditions detailed
below. the difference in engine behaviour
between a resistance before distribution
and four equal-valued resistances after
distribution cannot be detected.

A relay of this nature must not only
have its contacts very well insulated from
earth but the contacts must be capable of
opening a surprisingly large distance, for
the size of gap that the voltage developed
across a high-resistance suppressor is cap-
‘able of bridging must be seen to be be-
‘lieved. The opening of the relay points
‘must be sufficiently wide not only to pre-
vent arcing but also to avoid a corona
discharge which is visible only in the dark
but which would completely invalidate
the results of any test. The photograph
shows the final design for the relay, the
actual ““gap’’ consisting of two gaps in
series so as to keep the relay within
reasonable dimensions.

Details of Tests

The procedure in this series of tests was
to allow the car to travel at a steady speed
and, without moving the throttle position,

. to try the effect of opening and closing the
relay by seeing whether the slightest effect
on speedometer reading was discernible.
Observations were also made on the acce-
leration and pulling power, but no definite

How the relay was mounted on the engine.

- GAP TOO WIDE.

~ the
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SUMMARY OF TEST RESULTS

Conditions of Test

Effects of Suppression

. .

NORMAL

SPARKING PLUGS
WIDE. (0.065" instead
of 0.022")

BATTERY VOLTAGE
VERY LOW. (Normal
= 6 volts.)

TIMING ADVANCED.
(8° from normal
TIMING RETARDED
(6° from normal)
CONTACT BREAKER

(0.028” instead of
0.0127%)

CONTACT BREAKER
GAP TOO NARROW.
(0.005” instead of
0.010".)

PLUGS BADLY
SOOTED UP.
INFERIOR PETROL.

No difference in power up to 3 megohms. Idling speed reduced and running

. slightly erratic above I megohm. Will not start from cold above 3 megohm.

No difference in power up to 3 megohms. Effect on slow running of resistances
above 1 megohm not so pronounced.

Tested with worn-out battery with car generator inoperative and engine
started by hand. Voltage controlled by parallel load.
At 3 volts, no difference in power up to # megohm. Engine can be started
when hot with # megohm but not when cold.
At 2 volts, engine will operate with no resistance but will not start.
stalls with § megohrm but not with 25,000 ohms. Y

No difference in power up to 3 megohms but bigger effect on slow running of
values above § megohm. No difference observed in onset of pinking.

Efféct of resistances the same as for normal conditions.

Engine

No difference in power up to 3 megohms but bigger effect on slow running
for values above # megohm.

Effect of resistances the same as for normal conditions,

No difference in power up to 3 megohms but slightly bigger effect on slow
running of values above § megohm.
| Same as normal conditions. No difference observed in onset of pinking.

difference could be detected in any of these
tests. The effect on starting from cold
was also observed only when it was
thought that this might be of interest, for
a complete test of this nature would in-
valve almost infinite patience.

The normal value for suppressor resist-
ances is between 20,000 and 25,000 ohms,
A 25,000-ohm resistance in the distributor
circuit was connected to the relay so that
it could be readily shorted and for several
weeks a direct comparison was made
under all kinds of running conditions. In
no case could any difference in perform-
ance be detected. The value of the resist-
ance was then increased in stages, and not
until three megohms had been reached was
there any suggestion of a difference in per-
formance, and even then the possible dif-
ference was too small to be conclusive!
The engine would start when warm; -but
starting from cold with this value of re-
sistance was not possible. The resistance
had to be reduced to 750,000 ohms before
the engine would start from cold. The
only other difference that could be de-
tected was the effect when the engine was
idling. Resistances greater than one
megohm reduced the idling speed and
made running slightly erratic.

At seven megohms the engine stalled
immediately the relay contacts were
opened. Caution is necessary when quot-
ing the ohmic values of these high re-
sistances. In the preliminary tests certain
specimens behaved in such a manner as
to suggest that their resistances under high-

-voltage conditions were very much lower

than their measured DC resistances, but
this trouble was traced to arcing between
parts of the resistance element. In one
case of a resistance that misbehaved itself
the current was conducted: by the paint of
manufacturer’s trade mark, there
being a spark from each end terminal of
the resistance to the paint.

The remainder of the test was directed
towards ascertaining the effects of sup-

pressor resistances when the car was
operated with very low battery voltage,
incorrect timing and other adverse ad-
justments. The differences produced by
some of these incorrect operating condi-
tions compared with normal running were,
of course, pronounced, but under no set
of conditions was it possible to detect the
effect of the presence or absence of a sup-
pressor resistance unless its value was ex-
cessively high. The conditions under
which the car was tested and the effects
observed are summarised in the accom-
panying table. The effect of all these
faults together (in so far as they are not
mutually exclusive) has not been tried!

To sum up, it may be stated as the
author’s conclusion that the effect on
engine performance of suppression resist-
ances on the type of car with which this
article is concerned is entirely negligible.
The ‘‘factor of safety’” of the ‘ignition
system is so high that resistances must be
increased to more than ten times the
values normally used for suppression pur-
poses before any effects become dis-
cernible, and - even then the mechanical
effects on the engine are very small. At
the same time it should be pointed out
that these conclusions are not necessarily
to be inferred as applying to all car
engines. The conclusions established in
these tests would most likely least apply
to. engines built for extreme economy
which operate, particularly at low throttle
openings, with very weak mixtures. It
would be interesting to hear of similar
observations conducted by owners of this
type of car and also by readers who
possess six- or eight-cylinder cars.

Finally, in case any motorist reader
should decide to conduct similar tests to
those described here, it should be pointed
out that the electrical stresses brought
about by the high values of resistances
used in these tests produce a very severe
strain on the whole of the ignition system,
particularly on the insulation of the coil.
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agnetic Nickel ‘Alloys

THEIR USES IN RADIO EQUIPMENT

By A. B. EVEREST, Ph.D.

{The Mond Nickel Company Ltd.)

HE magnetic properties of nickel
" and its alloys have been
described from time to time, and
it has been emphasised that in
this respect, as in many "others, nickel
demonstrates its wide versatility. Among
its alloys are many that are non-magnetic,
others, on the other hand, which have
maximum permeability properties, while a
third series represents the best permanent-
magnet materials now commercially avail-
able.. In addition, nickel itself has in-
teresting magnetic properties, showing to
‘a marked degree the phenomenon of mag-
netostriction—that is, change of dimen-
sions on being subjected to a magnetic
field.
© All these materials find extensive appli-
cation in the radio industry, and the pur-
pose of this article is-to give a brief review
of some of their uses in this field,

Alloys of nickel and iron (which may
also contain small proportions of ether
elements, such as copper) have been found
to have an exceptionally high permea-
bility, especially after heat-treatment, and
they provide some of the magnetically
““softest”” materials known. This means
that the material, in suitable form, shows
a marked response when subjected to a
magnetic field of low intensity, the induced

magnetism often reaching the saturation
value of the alloy. The behaviour of the
metal in a magnetic field may be modified
by varying the composition or the heat-
treatment, and in this series different alloys
have been developed to give, respectively,
(1) maximum permeability at low field
strengths, (2) high permeability at high
inductions and under conditions of polar-
ised magnetisation and (3) constancy of
permeability over a relatively wide range
of applied field strength.

The first group includes some of the
well-known ‘‘Permalloys,”” ‘‘ Mumetal,”’
etc., the second group, ‘‘Radiometal,”

A B.T.H. high-fre-
quency loud speaker
employing aluminium-
nickel-chrome alloy
magnets.

’

and other grades of ‘‘ Permalloy,” while
in the third group are ‘‘ Perminvar”’ and
““Rhometal.”” The choice of the par-
ticular alloy for a given set of conditions
is also determined by other factors, in-
cluding the saturation value of the metal
and its electrical resistance, so that com-
binations of properties may be selected,
such as high permeability with low satur-

SURVEY of the various

applications of nickel-iron,

nickel-aluminium and other alloys

in the construction of wireless
apparatus.

ation, or alternatively, constant permea-
bility with high saturation.

In radio, and in communications gener-
ally, all these alloys are used in equipment
where a high degree of magnetic response
is required in weak magnetic fields, as in
transformers, chokes and similar appara-
tus. Perhaps an equally important use of
the alloys, however, is in the magnetic
screening of sensitive equipment which
must be shielded from the
adverse influence of stray
magnetic fields, or in
‘screening " off part of the
equipment which might
itself produce magnetic
fields disturbing to neigh-
bouring apparatus.

For some time past it
has been the practice of
most radio manufacturers
to employ the high perme-
ability nickel-iron alloys
for the cores of audio-fre-
quency transformers. These alloys, which
can be used in the form of ordinary trans-
former stampings, have an effective per-
meability about twenty times that of
ordinary transformer iron, and this has
resulted in a very substantial reduction in
the size of transformers. An accompany-
ing photograph gives a comparison of the
size of radio transformer stampings in
nickel-iron and silicon steel to give corre-
sponding results. Quite apart from any
saving on account of the lower weight
and smaller dimensions of the trans-
formers, the use of the nickel-iron alloys
materially reduces distortion, owing to the
lower iron and copper losses resulting,

respectively, from the better material and -

smaller size.
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These two AF transformer stampings, the

larger in silicon iron and the smaller in

“ Mumetal *’ nickel-iron alloy, have identical

ratings (in the absence of polarising direct
“current).

The advantages of the nickel-iron alloys
for cores is realised in inter-valve trans-
formers, output transformers, microphone
transformers and, more recently, in scan-
ning for television. In the case of scan-
ning transformers for television a peculiar
type of wave form is required, and the
clarity of the image obtained on the screen
is absolutely dependent on the use, for the
transformer core, of magnetic materials
with a high degree of response at high fre-
quencies. These conditions can only be
met by the nickel-iron alloys.

The arguments which have led to the
use of the high permeability nickel-iron
alloys for transformer cores have also
prompted their use for the cores of chokes
in radio equipment. In fact, wherever a
high degree of response at low field
strengths is required, one or other of the
nickel-iron alloys will give the highest
degreb of efficiency.

For Screening

The fact that the nickel-iron alloys have
a good response to weak field strengths
makes them eminently suitable for screens.
As already mentioned, it is frequently
necessary in radio equipment to isolate
transformers or other parts which might
produce stray magnetic fields and thus in-
fluence adjacent apparatus. Alternatively,
in the case of other equipment, such as
cathode-ray tubes used in television, it is
frequently necessary to screen it from any
possible interference by outside magnetic
fields. The nickel-iron alloys are well
established for use in both cases.

The wide range of properties available
in the nickel-iron alloys offers a large choice
of materials to meet particular conditions.
Thus, if screening against only a weak
field is required, oné of the high permea-
bility alloys will be most effective; if,
however, the interfering field is strong, the
alloy with the highest permeability may
have the disadvantage that its saturation
value is low, and for this reason it may
not be sufficiently effective. In these
circumstances a double screen is some-
times used. The interfering field is faced
first ‘with a material of high saturation
value and moderately high permeability



