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EDITORIAL COMMENT

Broadcasting by
Telephone

Necessity for Assurances

VHE announcement last week of

Z 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
will 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 felephone 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 ;

he will also be able to ture 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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(Concluded from page 293
of last week’s issue)
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CONSTRUCTION AND

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. ] 7

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 chiassis, 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

| hree

HT. To avoid soldenng
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 thexon-

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
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HE construction and

adjustment of the re-
cetver are dealt with n
this article and the per-
formance obtained from
the original model s
described. Notes on the
LT supply also

gtven.

are

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.

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 énd
of the winding is remote from the primary-
or reaction coil. 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.

Preiiminary 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 swiich are: left,
off ; centre, on, medinm waves ; right, on,
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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 C3
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 beéen
secured, the set can be fitted to the
cabinet. It is held in place by two wood-

i 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.

TLe top of the receiver chassis with valves remaval

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
each end. The centre terminal of the bat-
tery is the positive.

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

The value of 10 ohms specified for Rix
is correct for a new LT battery giving
6 volts, since the drop in it at the current
of 0.z 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 Rir can be reduced in

an aerial in a steel-

framed building, v

both local stations 4

were well received. \L
By hanging. the 1 '
wire out of a win- ’lr
dow, these two, as 3
well as Droitwich, .
provided a terrific

2

i

)
o)
sighal, and at good 77 4 j
strength many other |
stations could be ’

The cabinet dimen-
sions and how the .
receiver, speaker : lSS———
and batteries are
accommodated.

RECEIVER CHASSIS

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

7V

RECEIVER CHASSIS

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 select1v1ty
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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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.




APRIL 6th, 1939.

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 5 ohms is then indicated for R11.

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.

Stee

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.

.VERT|CAL
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-

Aeria

‘length of triple tube

Mast

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 lin. 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 in.
diameter steel conduit, 15ft. long, were
then treated in a
similar manner, but
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HE triangulated mast described
i this article s easy to as-
semble from steel conduit tube,
which s readily obtainable. As

the structure is light in weight and

has considerable inherent 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
4in. tubes were in-
serted for a few
inches into the ends
of the 2in. tubes
and a hole was
drilled through the
junction of each
tube and a in.
bolt passed through
the hole. Thus, an
approximate 3oft.

Fig.
how
was produced.

A piece of }in.
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

tion

CENTRE LiNE___».) . ——DIAGONAL MEMBER
OF BOLT Z

diate triangles are made; also
their assembly position in rela-

gonal members of the mast.

Z
\

2.—This sketch shows
the central and interme-

to the vertical and dia-

““VERTICAL m:masns//J

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
World

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

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 prbtect 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
bound 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. It
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

INTERVMEDIATE
TRIANGLE

/MAIN VERTICAL MEMWMBER

i

TOP

DIAGONAL
MEMBER

BOTTOM
CENTRAL
TRIANGLE

Fig. 3.—Side elevation of mast during

member may pass froin 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.

assembly; all three sides are similar.

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. Incidentaliy,

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 2in.
and $in., 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 Portable

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 tome control. The set is for
manual tuning only and a large easily read
dial has been provided. The price of the
Model 73 is 12} guineas.

The new Model P43 battery portable
makes use of a ‘‘straight’’ circuit with a

B

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 IF 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 circuil 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 varation 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 1is 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 response 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
frequericy 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- (a)
tioned earlier.

“paxoLin”

14" sq.
BRASS ROD

(b) (c)

There is, of course, Fi
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

I (a)

(b)

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 Rr.

ig. 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

1 High-Gain Television Amplifiers. The Wire-
less World, November 24th, 1938.



320

The Television IF Amplifier—
necessary to digress 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, C1 is the interstage
coupling condenser and R1 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 V1 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
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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 mid
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TO MIXER &
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{b)

Fxg 4.—An excellent manner in which to connect the various components comptising 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
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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. I (a),
the complete assembly comprising a
robust, trouble-free unit. In Fig. 4 (b)
is 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



APRIL 6th, 1939.

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 lengihs 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 low-capacity
type, such as the Mazda Dr.

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

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 he
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 set
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 thé inter-
mediate frequency pass-band is equal to
fa — f, = 2fu, where f, is the highest
modulation fréquency, 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=
Te— =N tinbilS
is a little higher
than the reson-
e ant frequency
VOLTMETER fa — ‘\/ fle’ bl:lt
this difference is
- negligible for inter-
mediate frequencies
of the order cf
10 Mc/s and over.
The overall gain

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

> +HT

S R — 11

OSCILLATOR
of18
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/8. 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 is 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
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-

The valve-
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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. 7. 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;

/‘/
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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 58-43 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.

The overall gain measured to a reason-
able degree of accuracy is approximately
13,500 times, giving an average stage gain
of 10.8 times. This is quite an acceptable
figure, and, moreover, is secured with com-
parative ease whilst retaining the desired
frequency response. Of course, any
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desited 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

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-

HE announcement in the House
of Commons that the Postmaster-

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 usual 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

( 172 kefs
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NET WORX
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Fig. 1.—This diagram shows the general arrangement of the proposed scheme.

quencies of 172 kc/s, 216 kc/s, 252.5
kc/s, and 280 kc/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

ceptible to interference from broadcasting -
stations. The carrier spacing’ to be
adopted varies from 44 kc/s to 27.5 kc/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 retehtion in the receiver
presents no technical difficulty. 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 use.

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 8o 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 subscriber’s house ; the distribution box is
connected to three junction boxes for the receivers and telephone. :

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-

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

““ (20 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 British 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 climatic conditions, which is
more than can be said of many dry cells.

For ARP.

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
inert HTBs. Are they still obtainable?
I've an idea that Siemens made them.

-gives quite different information!

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.

- - 5

W6XBE
IN a recent issue of The Wireless World 1

gave the transmission times of W6XBE
as 04.00-07.00, Pacific - Standard Time
(12z.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
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
operate the station only for one period a
day, with alternative frequencies. That was

(3
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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.

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 Dbetimes. 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, I 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 Ontput‘
"Fransformer

THE overall dimensions of this component

are 53in.xs53in.x44in., and it has a
massive closed iron core rated to carry zo
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

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 c¢/s.
The output is only 3 db down at 18,000 c /s.
At the lower frequencies there was no serious
shunting of the load by the primary
inductance, and the loss at 20 ¢/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,

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 cf 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. On that point there will be
little dispute. It is in its reproduction
that the arguments and difficulties occur.
Years ago—circa 1g25—bass was prac-
tically non-existent in
the reproduction of
broadcasting.  There
were a number of
technical reasons why
that was so. DBut
when the thrll 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
T 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. i

The Moving Coil Speaker

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

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 is
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
length 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

of Course)

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 distortion 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. Iutensity. That

is quite a different thing from loudness.

To make a 50-¢c/s

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

CONE BUSPENSION

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

inches. But a very N
low rate, three

octaves below CONETIRENS
middle C (frequency
33 c¢/s) has a,wave-
length of 33 feet. !
A child with a stick
can make ripples of
short wavelength on ¢
the surface of
water, but it is
only the passing of
a liner driven by

W
con

more complicated
reason, which I ex-
plained some time

7
ol il ago as ‘‘Scale Dis-
tortion,”” the pro-
. portion of bass
MAGNET /- tone present in a
POLE /
% programme ap-

parently diminishes
if the programme
is reproduced at a
lower  intensity
than the original

great power that v
gives any -sort of A
imitation of full- W4
sized ocean waves. W4
It is much the «
same with air £
waves. Actually
the distance a loud
speaker cone or

MAGNET GAP

performance. So
even if the repro-
ducing equipment
is perfect, the re-
sult lacks bass un-
less the original in-
tensity of sound is
given. (To silence
any scornful criti-

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.

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
‘difficulfies 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 Iarger and
more expensive than is generally sup-
posed. {

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 possible to solve ‘the problem to
the satisfaction of perhaps gg 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 1
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. Yet 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 piano itself seems theo-
retically incapable of playing a note with
a wavelength of 40 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 not 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 more loudly it is heard the
more the ear re-creates the missing low
tones.

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’’ I
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. After all, the
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 and
genuine bass is not always obvious even
to the experienced listener with facilities
for a 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
obviously are unsuitable for the compari-
son.
is provided by instruments with funda-
metals higher than about 70 ¢/s or with
very pronounced harmonics 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

_ enormous amplitude of vibration.

Even when the bass is strong, if it
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organ pedal notes (preferably nol 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
1t 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
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-
former). Butthe 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 those that can fairly
be called ‘“ high quality *"'; tHat is to say,
they fall short of perfection in dealing
with the very lowest puré tones (which
hardly ever occur in programmes, any-
way) but are more or less substantial im-
provements on the mass-productiorr
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 zs. 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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NEWS oF 1He WEEK

GERMAN WIRED WIRELESS
New Method of Broadcast Distribution

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.

Modulation is ‘‘ piped ' from
the broadcasting station to the
central telephone trunk ex-
change, where it is applied to a
special low - powered ‘‘ wired-
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
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 estoblishment 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 mow is

Mr. .

the installation of the aerial.

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 np
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 lift
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.

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
over 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 io 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

‘NJOMINATION 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

FOLLOVVING 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-

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.z 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
watt 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 disastérs, when
amateur wireless operators ren-
dered valiant rescue service to
stricken areas.

The first- trophy went to
Walter Stiles, jun., W8DPY,
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 properly 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
O.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

THE first public demonstration
of big-screen television in Paris was
given last Sunday at the Theatre
Marigny on a screen 6ft. 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 proceeding 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 BB.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

TrE 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
programines.

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 Neorwegian
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
received by Danish Authorities
are in future to be rebroadcast
during the normal programmes
even if this procedure necessitates
the intertuption 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 i1s hoped thereby to effect
a speedier rescue.

Broadcasting in Russia

THE number of Russian listeners
is reported as 22 per 1,000 inhabi-
tants. Difficulties of receiver pro-
duction have not yet 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

It 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 35,000,000
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 1907. The
sales curve rose from 1933 to 1938
identically with the rising curve of
1907-12.
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single valve is usually 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

OLLOWING the frequency-changer
there is the IF amplifier in which a

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 tuned circuits wLQ, 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 ) 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
inductance coil the capacity required for
resonance is likely to be 100-500 uuF.;
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

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
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Part VI.—INTERMEDIATE-
FREQUENCY AMPLIFICATION

Stage by Stage

Now this current also sets up a magnetic
field around the secondary which cuts the
primary coil Li. 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 importan.
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

and a point is variable selectivity are also touched o, tive coupling is
reached at which Q upon. used and is very
begins to fall off weak, the overall
rapidly. With a capacity of 60 uuF. or response of a coupled pair of circuits is

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,

Coupled 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 tan 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 C2, 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, ;

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 Lz.

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

RESPONSE

FREQUENGY

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
Ionger 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

|
1
1

RESPONSE

FREQUENCY

Fig. 17.—The use of ‘‘ top-end’’ capaéity
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

Wireless
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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 ke/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 ke/s,
and the top of the resonance curve shoul

RESPONSE

FREQUENCY

.

Fig. 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 dnd 474 kc/s are likely to be found.
If the IF resonance curve is broad enough
to accept modulation frequencies up to
10,000 c/s it wilt 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 degrec 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 ppens 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 alfering
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 L2 Cz,
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 Lx and
can be connected in series with L2 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 1.3 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.

RESPONSE
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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 T1, 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 Tz, which is not variable and
which itself gives a single-peaked curve.
The overall response of the two trans-

Wireless
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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. 7

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.

T1

(o)
Ny -
"

5
b4

The IF valve is
naturally an RF
pentode, and one

with a mutual con-
ductance of some 2.0
Ca mA/v gives ade-
quate gain. The
precise type of RF
pentode,  however,
depends upon
whether or not AVC
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 Tt to give two de-
grees of selectivity.

Letters to

' Receivers for the Tropics

. SHORT-WAVE broadcasting has by now

succeeded in reaching a standard of
definite entertainment value for listeners in
India. It 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
be sure of getting it. In every set which I
have yet seen the tuning system has left
much to be desired. A two-speed tuning
drive is no solution when 20 or 3o stations
may fall within a quarter of an in¢h on the
dial. A few commercial receivers have intro-
duced the ‘ band-spread’’ principle, but I
feel it does not provide the perfect solutien.

The total coverage of a modern universal
‘receiver for the tropics should be 234 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 dq the experts think 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 I 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
distortipn 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

8.50, News.
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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 each 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
similar 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.
Gaumont-British News.
9.45, 232nd edition of Picture Page.
News.

-9.30,
9.40, Cartoon Film.
10.15,

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 €hristian:

SATURDAY, APRIL 8th.

3-4.30, Jack Melford and Mary O’Neil in
‘* Someone at the Door,” a comedy thriller 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 gth.
3, Cartoon Film. 3.5-4.5, “ The Pilgrim’s
Progress "’ (as on Friday at g9.25 p.m.).
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, OB. 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 Senl.
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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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 told him that the funda-
mental meaning of ‘‘dismantle’’ is *‘lo
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 wher 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 o whether or not he should risk it and
let the set remain undismantled. It is a
most unfortunate state of affairs, and 1
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

SUPPOSE 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 yonur hecls
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 fand, 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 withs
a mains set purporting to have no time lag.
I was very greatly impressed when [
heard it, for it was as quick off 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

T v et ALl over €
IN HALY A MINUTE F )

It seems an eternity.

with this gruelling test it was small wonder
that the wvalves 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 cmitted 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. I must confess that it is all very
bewildering, but it does not alter the fact
that the valves did fail. What do you
think about it?
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Overcoming
Harmonic Radiation

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-

larity of television, the matter is becoming
quite serious.

Overcoming harmonic

IN the past transmitting amateurs have

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 wvarious amateur wavebands
are so related that any even
harmonic (twice, four times, elc.,
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

owner., In this : : sy tapping the aerial
: L operated transmitter will fall within ~ 2PPNE

?Jitﬁde J:reecolz, (22:; another amateur band, on which inter- g;la ?ﬁf:ere(r:l;up ll?ge

which, if carried J i ] accordingly be cqus{zd. unit, when or?e ii

out successtully, That is bad enough, but the radiation used, or checking

will go a long way
to help the novice
overcome harmonic

radiation.
The first . and
most iniportant

point is the matter of matching the
aerial to the transmitter. Transmitters will
radiate under very bad matching condi-
tions,” and it is not 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

FEEDER

TANK
CIRCUIT

Cr]

HY -

o |

G

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 cask of an aerial, a tuned circuit,
the aerial being the tuned circuit.

of odd harmonics (three, ﬁve times, eic.)
is more serious still, as it may mte)fere
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 appropriate 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, 8o_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 harmomcs 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

]

HY =

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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Overcoming Harmonic Radiation—

an? untuned line provide about the best
discrimination against harmonics, but
these will radiate some third and other
odd harmonics.
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-
nonic being 42 M/cs. The télevision
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.

These, although outside’

Wireless
Woerld

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

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

Don’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 zo-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

HE 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 f1o0 class, but to appeal to those who
are willing to pay for a set with something
more than the bare necessities. There
are a number of refinements associated

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

WAVERANGES
Shoirt - - 13.8— 50 metres
Medlum - 196 — 580 metres
Long - 726 — 2,000 melres

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

APRIL 6th, 1939.

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 degrec 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 cffect,
this supplies a degrec 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.

Performance. — The first thing that
one learns on switching on the set is t6 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

vV
POWER
. 2l g O RECTIFIER
Functional circuit diagram of the H.M.V. Model 1102.
uUs0
X65 KTW 63 DHé63 KTé3
SIGNAL RECTIFIER
FREQUENCY INTERMEDIATE AFC | 1 AF AND AFC | outeut
CHANGER ™ AMPLIFIER DISCRIMINATOR DC AMPLIFIER STAGE
r— » AVC RECTIFIER
f D63
A
\ ]
TUNING
INDICATOR
! Y63 EXTENSION SPEAKER
.J__; = ] IMPEDANCE
: INDUCTANCE f= 5 OHMS
=
PRESS-BUTTON TUNING INTERMEDIATE
FREQUENCY

465 ke/s.
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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 s5in. diaphragm. The set
is 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
turns 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
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-

from that

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 varioys points on the low
potential frame of the condensér.
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

AFC UNIT -

PICK-UP

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

QUTPUT VALVE
KTé3

PHE power

RECTIFIER

EXTENSION SPEAKER
AFC DISCRIMINATOR D63

VOLUME

TONE

“MAINS VOLTAGE ADJUSTMENT

P\ “\INTERNAL SPEAKER PLUG

MANUAL
OFF  sTATION (WAVERANGE)
BUTTONS BUTTONS

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

either side of the London Regional station ® tion to the tuning indicator a vernier slow-

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

motion dial calibrated in arbitrary divi-
sions 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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Directory of Amateur Clubs Throughout
the British Isles

HIS 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 been 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, Ashton-under-
Lyne, Lancs.

BARNSLEY

Barnsiey and District Radio Teansmitters’ Society.-
W. Peacock, 12, Locke Avenue, Barnsley, Yorks.
Barnsley and District Wireless Association.—G. Web-
ster, ** Upland,” Yews Lane, Worsbro Dale, Barnsley,

Yorks.

BELFAST .
City of Belfast Y.M.C.A. Radio Club.—J. Gallaugher,
90. Somerton Road, Bcitast.
Radio Society of Northern Iretand.—H. F. Ruberry, 19,
Little Vietoria Street, Belfast.

BIRKENHEAD

Wirral Amateur Transmitting and Short-Wave Club.—
J. R. Willinmson, 49, Neville Road, Bromborough,
Cheshire.

BIRMINGHAM

Midtand Amateur Radio Society.—F. E. Barlow, ‘““‘Drake-
ford,” Poolehead Lane, Wood End, Tanwortitin-
Arden, Warwickshire.

Slade Radio.—@G. C. Sinmonds, 38, Rabone Lane, Smeth-
wick, Birmingham.

BOLTON
Radio Signal Survey -League (Bolton Chapter).—N.
Moorcroft, 218, Deane Road, Bolton, Lancs.
'BRADFORD

Bradford Experimental Radio Society.—8. Hartley, 7,
Blakehill Avenue, Fagley, Bradiord. Yorks.

Bradford Short-Wave Ciub.—S. Fischer, 10, Highfield
Avenue, Idle, Bradford, Yorks,

BRENTWQO0D

Brentwood Amateur Radio Society.—B, A.-Pettit, ©“ The
Laurels,” Worrin Road, Shenfield, Essex.

CARDIFF

Cardiff and District Short-Wave. Cluh.—H. H. Phillips,
132, Clare Road, Cardiff.

CHATHAM
Medway Amateur Transmitters’ Society.—8. A. C.
Howell, ** Veronique,” Broadway, Gillingham, Kent.
CRANWELL
Royal Air Force Amateur Radio Socicty.—N. Davis,

E. and W, School, R.A.F., Cranwcli, Lincs.

_DERBY
Derby Short-Wave Radio and Experimental Society.-
H. Torner, Nunsfield House, Boulton Laue, Alvaston
Derby.
DONCASTER
Thorne Amateur Radio Society.—G. Beanmont, 15
Marshiand Road, Moor-Ends, Near Doncaster, Yorks.
DOUGLAS, 1.0.M.
Isle of Man Radio Society.—\. Lawson, 13, Second
Avenue, School Road, Onchan, Isle of Man,
DUBLIN
Irish Amateur Radio Society.—J. Butler, 92, South Cir-
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. J. Ching, 9,
Sivell Place, Heavitree, Exeter, Devon,

GLOUCESTER
Cloucester Radio Club.—G. G. E. Lewis, 80, Kitchener
Avenue, Gloucester.
HODDESDON

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

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 Road, Kilmarnock, Scotland.

KINGS LANGLEY

West Herts Amateur Radio Saciety.—A. W. Birt, 6,
Hempstead Road, Kings Langley, Herts.

LEICESTER
Leicester Amateur Radio Socicty.—T. Cribb, 55,
Kuighton Drive, Leicester.

LINCOLN

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

LITTLEHAMPTON

Sussex Short-wave and Television Club.—C. J. Rockall,
° Aubretin,” Seafield Road, Kustington, Sussex, and
e C. Cosh, * Apslyn,” Mill Road, Angmering,
TETT I

LIVERPOOL

Mersey-side Transmitting Society.—C: E. Cunliffe, 368,
Stauley Road, Bootle, Liverpool, 20.

LONDON AND DISTRICT

British Sound Recording Association.—F. J. Chinn,
14, Tirlemont Road, fouth Croydon, Surrey.

clty' and Guilds Coliege Radio Society.—J. 1. McNeil,
City and Guilds College, Exhibition Road, South Ken-
singtou, Loudon, S.W.7,

Croydan Radio Society.—E. L. Cumbers, 14, Campden
Romul, South Croydon, Surrey.

Do'lis’ Hilt Radio Gommunication Society.—E. Lldridge,
79, Oxgate Gardens, Cricklewood, London, N:W.2,
Edgware Short-wave Society.—F. Bell, 118, Colin

Crescent, Hendon, London, N.W.90.

Golders Green and Hendon Radio Scientific Society.—
Lt.-Col. H. Ashley Scarlett, 60, Xattison Road,
London, N.W.2,

Cotdsmiths’ Radio Society.—A. L. Beedle, 67, Hillcross
Avenue, Morden, Surrey.

Iford and District Radio Society.—{. E. Largen, 44,
Trelawney Road, Barkingside, liford, Kssex.

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

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

London Transmitters’ Society.—G. Yale, 40, Raeburn
Road, Edgware, Middlesex.

Nalional Radio Society.—C, F. Biggs, 86,
Lane, Londop, N.17. .

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

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

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

Radio Society of Great Britain (District 13, Wimble-
don and District Section).—H. M. Blaber, 9, Stanton
Road, London, S.W_20. .

Robert Blair Radio Society.—\.  H. C. Jennings, 82,
Craven Park Road, London, N.15.

Romford and District Amateur Radio Society.—R. C. E.
Beardow, 3. (leneva Gardens, Chadwell Heath, Essex.

Short-wave Radio and Television Society of Thornton
Heath.—R. FE. Dabbs, 4, Nutfield Road, Thornton
Heath, Surrey.

Southall Radio Socicty.—H. F. Rceve, 26, Green Drive,
Southall. Middlesex.

Lordship

South London and District Radie Transmitters’
Society..—~1. D. Cullen, 164, West Hill, London,
S.W.15.

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

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

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

Tottenham Wireless Society.—W. B. Bodemeaxid, 56,
Netherlands Rond. Kast Barnet, Herts.

World Friendship of Radic Amateurs.—A. H. Bird, 35,
ge;;lwsoml Road, Waverley Park, Nunhead, London,

.E.15.

MAIDSTONE
Maidstone Amateur Radio Society.—P. M. S. Hedge-
land, 8, Hayle Road, Maidstone, Kent.
MANCHESTER

North Manchester Radio Socjety—-R. Lawton, 10.
Dalton Avenue, Thatch Leach Lane, Whitefield, near
Manchester.
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NEWCASTLE-ON-TYNE

Newcastle and District Short-wave Club.—K. Scott, 1,
Farquliar Street, Newcastle-on-Tyne.

OXFORD

Oxford University Wireless Society.—M. Ryle, Clrist
church College, Oxford.

POOLE

East Dorset and West Hants Radio Club.—D. M. Wil-
liams, * Amberley,” Cornwell Road, Poole, Dorset.

SCARBOROUGH
Scarborough Short-wave Cilub.—P. R. Briscombe, 48,
Fieldside, Northstead, Searborough, Yorks.
SLOUGH

Stough and Dlstrict Short-wave Club.—R. J. Sly, 16,
Buckland Avenue, Slough, Bucks.

SOUTHEND

Southend and District Radio and Scientific Society.—
J. M. 8. Watson, 23, Eastwood Boulevard, Westelilt,
Southend, Essex.

SOUTHPORT
Southport Amateur Transmitters® Association.—R. W.
Rogers, 21, Chester Avenue, Southport, Lancs.
STAFFORD

Stafford and District Short-wave Club.—G. L.
** Branksome,”” Acton Gate, Stafford.

STOCKPORT

Stockport Amateur Radio Society.—8. Pearson, &9,
Northelitfe Road, Offerton, Stockport, Cheshire.

STROUD

Stroud and District Amateur Radio Club.—K, D. Ayers,
8, llamwell Leaze, Cushqs Green, Stroud, Glos.

TONYREFAIL

Tonyrefail and District Radio Society.—E. Powell, #,
Pritchard Street, Tonyrefail, \Wales.

Wale,

WATFORD
Watford and District Radio and Television Society.—
P. 6. &pencer, 11, Nightingale Road, Bushey, Herts.
WEYMOUTH

weymouth and District Short-wave Club.—E. Kestin,
55, St. Mauary Street, Weymouth, Dorset.

WOLVERHAMPTON

Wolverhampton Short-wave Radio Society.-—-V. C.
Hague, 76, Darlington Street, Wolverhampton,
Stall's.

WORTHING

Worthing Scientific Association.—C. J. Ainsworth, .31,
Belvedere Avenue, Lancing, Sussex.

Club News

Aldershot and District Radio.Society

Headgquarters:' 41, Grosvenor Road, Aldershot, Hants.
Hon. Sec.: Mr. 1. Atthill, " Ardvarney,” College Road,

Farnham, Surrey.

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

Lectures and morse instruction are ‘to be arranged
as soon as possible, and during the summer it is hoped
to hold DI field days and other outdoor_events.

Croydon Radio Society

Headguarters: St. Peter’s Hall, Ledbury Road, South

Croydon, Surrey.

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

South Croydon, Surrey.

At the last meeting Mr. Ilumphreys, of A. C. Cossor,
Ltd., gave a lecture entitled ‘* Applications of the
Cathode-ray Tube.”” The lecturer demonstrated a new
oscillograph having dual beams, and dealt with its
many uses, nore especially those of a medical. nature.

Exeter and District Wireless Society

Headquarters: Y.W.C.A., 3, Dix's Field, Exeter, Devon.
Meetings: Mondays at 8 p.m.
Hon. Sec.: Mr. W. 1, Ching, 9, Sivell Place, Heavitree,

Kxeter, Devon. .

Pr. €. Wroth gave an interesting lecture on March
20th on * X.rays 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, Glasgow
Roai. Kilmarnock, Scotland.

“Meetings: Sundays at 2.30 p.m., Tuesdays and Thurs-
days at 80 p.m.

Hon. Sec.: Mr. R. Mitchell, 151, Bounyton Road, Kil-
marnock. Scotland. !
This society, whielh has been recently formed. has

members, including two  fully-licensed

transmitters, and three with artificial aevial licences.

The subscription is 58, ammually and Gd. weekly for

geniors. and 2s. 6d. annually and 8d. weekly for mem-

bers between the ages of 16 and 18. At present a

series of lectures is heing given on Thursday evenings,

entitled “ Short Wave Reeciving and Transmitting for
the Beginner.”” Morse instruction is also being given.

(A numbher of reports ar¢ unavoidably held over.—Ed.]
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Recent |nventions

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
sent 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 usunal
wavelengths, the anode of the local
oscillator valve includes a series
resistance, which is short-circuited
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, Ltd. Agpplication dale

June 8th, 1937. No. 494979.
coo0O0 r
AUTOMATIC FREQUENCY
CONTROL

HE lower part of the Figure

represents a normal superhet
circuit, comprising an RF ampli-
fier V, a heptode
changer Vi generating local oscil-
lations in the circuit LO, and a
band-pass intermediate-frequency

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
V2. This accordingly receives part
of the signal energy and is coupled,
in turn, to a second frequency-
changer V3. The local oscillator
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 coil 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.

J. Robinson. Application dates
March 24th, May 11th and August
27th, 1937. No. 494577.

G ocoo
’I‘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. But 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
bhappens 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 strong 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.
Marconi’s Wireless Telegraph

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

v

Superheterodyne with crystal
frequency control.

s

of sound with, a

337

LOUD SPEAKERS
TWO 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 Px 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
hign 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 "’
large angular
spread.

N. V. Philips Gleilampenfab-
rieken. Convention date (Holland)
January 14th,o 109%740 No. 495240.

SIGNALLING ON CENTIMETRE
WAVES

TRANSMISSION line of the

‘“ dielectric-guide ’’ type con-
sists of two plane, or two circular
and coaxial conducters, 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
located 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 (Gevmany) 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 tbe
Patent Office, 25, Southampton
Buildings, London, W.C.2, price
1/- each. '
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PRHNCIPAL BROADCASTING STATIONS OF EUROPE

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

Tuni ’ Tuning -
Station. ke/s. ] Posiﬁogs. : Metres. | kW. Station. kofs. Positions. | Metres. | KW.

Istanbul (Turkey) ... .. oo oo | 152 fiiiceveiienn. 19785| 5 Bucharest (Romania) AR ) G2 364.5| 12
Kaunas (Lithuania) ... 153 ..| 1961 7 Kiev (No. 2) (U.S.S.R.) el 8328l ...| 360.8 35
Hilversum (No. 1) (Holland) .. | 160 |.. ..| 1875 |[10-130| Stavanger (Norway) ... . | 832 360.6| 100
Radio Romania (Romama; v e | 130 [ 1875 (/130 Berlin (Germany) ... .. .. .. | 84l 356.7 | 100
Lahti (Finland) : vee .o | 166 .. .....| 1807 | 150 Sofia (Bulgaria) wee ... | 850 352.9| 100
‘Moscow (No. 1) (U.S. S R. ) . 17| S 1744 | 500 Valencia (Spain). . ... | 850 352.9 3
Paris (Radio Paris) (Franee) 500 182 |.. ..| 1648 80 Simferopol (U.S.S.R. ) ... | 859 3492 10
Ankara (Turkey) - . 183 |..... ..| 1639 | 120 Strasbourg (Franee) .... ... ....| 859 349.2| 100
Irkutsk (C.S.S.R.) . 187.5!..... ..| 1600 20 Poznan (Poland) ... ... | 868 345.8| 50
Deutschlandsender (Germany) . 191 |..... .| 1571 80 London Regional (Brookmans Park) ... | 877 342.4| 170
National (Droitwich) . e E 200 ..| 1509 | 150 Graz (Germuny) Semerepp— ...| 886 333.6| 15
Minsk (U.S.S.R.) 208 |.. .| 1442 35 Linz (Germany) ...| 886 338.6| 15
Reykjavik (Iceland) ... - 208 |..... ...| 1442 | 100 Helsinki (Finland) ... 895 335.2| 10
Motala (Sweden) ... | 216 |.... ...| 1389 | 150 Hamburg (Germany) .. .| 904 3319 100
Novosibirsk (U.S.S.R.) coa 1T | oo ...| 1379- | 100 Dniepropetrovsk (U.S. S.R. ) .. | 913 3286 10
Warsaw (No. 1) (Poland) ... e | 224 L ...1 1339 | 120 Toulouse (Radio Toulouse) (France) ... | 913 328.6| 60
Luxembourg ... ... | 232 ...| 1293 [ 150 Brno (Czechoslovakia) Tl 922 325.4| 32
Moseow (No. 2) (U.S. S R. ) A l 232 ...| 1298 | 100 Brussels (No. 2) (Belgium) ... v eee | 932 3219| 15
Kalundborg (Denmark;) . 240 .| 1250 80 Algiers (Algeria) . | 941 3188 12
Kiev (No. 1) (USS.R.) . 5 248 ..., 1209.6| 100 Goteborg (Sweden) ... 941 3188 10
Tashkent (US.S.R.) . oo oo oo | 25641 .. 1176 | 25 Breslau (Germany) ... e w950 315.8| 100
Bergen (Norway) 260 ... ..., 11563.8{ 20 Paris (Poste Parisien) (France) ... | 959 3128 60
Oslo (Norway?... 000 260 I ... '1153.8| 60 Madrid (EAJT) (Spain) 968 309.9 b
Vigra (Aalesund) (Norwav) ..l 260 ... ...| 1153.8| 120 Odessa (U.S.S.R.) ... 968 309.9| 10
Leningrad (No. 1) (U.S.S. R) ool oem | ..., 1107 | 100 Northern Ireland Regional (Llsn:\varvey) 977 ...| 307.1| 100
Tromsd (Norway) ... o e | 2828 .| 108 & 10 Bologna (Radio Marconi) (ltaly) ... | 986 ..|: 804.83| 50
Tiflis (U.S.S.R.) 283 1060 35 Toruii (koland) 986 804.3| 24
Smatov (USS.R) .. oo oo .| 340 882.3| 20- || Hilversum (Holland) . a | 995 3915 15-65
Finmark (Norway) ... l 347 864.6| 10 Bratislava (Czechoslovnl\m) ... | 1004 1. 2988 | 135
Bodo (Norway) 5 | 347 864.6 - 10 Chernigov (U.S.S.R.) .. .. 1013 2062 4
Archangel (U.S.S.R. ) v ... | 350 857.1| 10 - Midland Regional (Drontwwh) I I (1) & '296.2| 70
Budu[l)cst (No. 2) (I{ungnry) .. | 359.5 834.5| 18 Barcelona (EAJ15) (Spain) ... ... .. 11022 .., 283.5 3
Sverdlovsk (U.S.8.R.) .| 375 800 40 Konigsher; (No. 1) (Germany) .. | 1031 |....

Banska-Bystrica (Czechoslovnkm) o ] 392 765 | 15-30 || Parede (Portugal) ... %o .. | 1031 ...

Luloa (Sweden) - e | 302 765 | 10 | Leningrad (No. 2) (USS.R) .. | 1040 |....

Rostov-on-Don (U.S. S-R. ) Sl S 75 8 | B 759 20 Rennes-Bretagne (France) .. ... | 1040 |....

Ostersund (Sweden) . wee | 41381, 723 10 West of England Regional (Wash!‘or:l) ... | 1050 ...,

Voronezh (U.S.S.R.) ... | 4135 728 10 Bari (No. 1) (Italy) ... . ... | 1059 ...

Oulu (Uleaborg) (Finland) ... l 431 696 10 Tiraspol (U.S.S.R.) ... ... | 1068 ...

Baranowieze (Poland) 520 576 50 Bordeaux-Lafayette (France) . e 1077 |....

Ljubljana (Yugoslavia) 5 l 627 569.3 8.3 Falun (Sweden) ... | 1086 |...

Viipuri (Finland) . - 6527 539.3| 10 Radio Normandie (France) . w1095 |

Bolzano (Ttaly) .. | 536 559.7| 10 Vinnitsa (U.S.S.R.) ... ..o 1 1095 ...,

Wilno (Poland) . ... | b36 559.7| 50 Kuldiga (Latvia) ... | 1104 ..

Budapest (No. 1) ’Hungary) l 546 549.5| 120 Tripoli (Libya) e 1104 I

Beromiinster (Switzerland) ... .. ... | 536 539.6 | 100 Prague No.2 (Melnik) (Czechoslovakia) ... | 1113 |.

Klaipeda (Lithuania) ... . 565 531 10 Nyiregvhaza (Hungary) L. 1122 I 8.25
Catania (ltaly) . . 565 531 3 North-East Regional (Stawshaw) ... | 1122

Palermo (Italy) oo ... | 563 531 3 Horby (Sweden) ... | 1131

Radio Eireann (lreland) S| 663 531 | 100 Genoa (No. 1) (Italy) ... | 1140

Stuttgart (Germany) . ... | 574 522.6 | 100 Trieste (Italy) .. ... | 1140

Alpes-Grenoble, (P.T. T ) (Francc) ... | 683 514.6| 20 Turin (No. 1) (Imh) . ... | 1140

Madona (Latvia) 800 ... | 583 514.6| 50 London National (Brookmans Park) ... | 1149

Vienna (Germany) ... 592 508.8 | 100 North National (Slaithwaite) ... | 1149

Athens (Greeco) ... | 601 499.21 15 Scottish National (Westerglen) ... | 1149

Rabat (Morocco) ... | 601 499.2| 20 Kassa (Hungary) ... 1168

Sundsvall (Sweden) 2 601 4992 10 Monte Ceneri (Switzerland) . ... 1167

Florence (No. 1) (Italy) E 610 4918 20 Copenhagen (Denmark) ... | 1176

Brussels (No. 1) (Belgium) < 620 483.9| 15 Nice-Cite d’Azur (France) ... ... | 1185

Cairo (No. 1) (Egypt) . 620 4839 20 | Frankfurt(Germany)... ... | 1195

Kouibyshev (U.8.8.R.) . ... 1 625 480 | 10 Freiburg-im-Breisgau (Germnny) ... | 1195

Christiansand (Norway} .. | 629 476.9| 20 '1'roppau (Germany) ,. ... | 1204

Lisbon (Emissora Nacional) (l'ortug'\l) we | 629 476.9| 20 Lille (Radio P.T.T. Nord) (France) .. | 213

Tréndelag (Norway) .. B ... | 629 [ 476.9| 29 Rome (No. 2) (Italy) .. ] .. | 1222

Prague (No. 1) (Czechoslovakla) ... | 638 |. 470.2| 120 Gle1w1t7(‘ ermany) ... .. | 1231

Lyons (P.T.T.) (France) .. | G48 463 | 100 Gorlitz (Germany) ... | 1231

Petrozavodsk (U.S.S.R.) ... ... | 648 [.... 463 10 Cork (Ireland)... .o " l 1235

Cologne (Germany) ... ... | 658 |... 455.9| 100 Saarbricken (Germsny) . ... | 1249

Jerusalem (Palestine) ... | 668 | 449.1| 20 | Riga (Latvia) . ... | 1258

North Regional (Slalthwalte) . | 668 | 449.1| 170 Burgos (Spum) o or ... | 1258

Sottens (Switzerland) .. e | 677 | 443.1| 100 Niirnberg (Gelmany) ... | 1267

Belgrade (Yugoslavia) ... | 686 ... 437.3| 20 Aberdeen ... | 1285

Paris (PTT) (Franoe) ... .. .| 95 I 4317| 120 Klagenfurt (Germany) ... .. .| 1204

Stockholm (Sweden) . 704 i 426.1| 55 Vorarlberg (Germany) .. | 1294

Rome (No. 1) (Italy) .| 13 4208 120 || Radio Mediterranée (France) . | 1303

Hilversum (No. 2) (Jmarsveld) (Hollnnd) B [eCET2 00 s 415.4 | 11 Naples (No. 1) (Italy)... . ... | 1303 |...

Kharkov, (No. 1) (U.S.S.R 22" | 415.4| 10 Malmé (Sweden) . i, 8 DTSY A [ . 2.5
Madrid (EAJ2) (Spain) .- | 7381 410.4 3 Bremen (Germany) ... ... | 1330

Seville (EAJ5) (Spam) el 731 4104| 5 Lédz (Poland)... e ... | 1339

Turi (Kstonia) 00 | 731 410.4| 38 Dublin’ (Ireland) .o | 1348 5
Munich (Germany) ... . 740 405.4 | 100 Salzburg (Germany) ... ... | 1348 |
Marseilles (P.T.T.} (France) = . | 749 400.5 | 100 Genoa (No. 2) (Italy) ... | 1357

Katowice (Poland) ... . | TH8 | 3958 10 Turin (No. 2)_(Italy) ... | 1357

Scottish Regional (Burghead) s .| 767 4... 391.1(. 60 Milan (No. 2) (Italy) . ... | 1357

Scottish Regional (Westerglen) 767 | 391.1| 70 Bordeaux-Sud-Quest (I‘rancc) ... | 1366

Stalino (U.S.S.R.) ... 776 386.6, 10 Warsaw (No. 2) (Poland) ... .. | 1384

Toulouse (P.T.T.) (France) . J 5 776 l 386.6| 120 Lyons (Radio Lyons) (ance) .. | 1393

Leipzig (Germany) ... 5 g . 785 382.2 | 120 Vaasa (Finland) o .. | 1420 .
Barcelona (EAJ1) (Spain) i 3 795 3774, 175 Kaiserlautern (Germany) ... .. | 1429 X 2.5
Lwéw (Poland) e | 795 8774| 50 Turin (No. 3) (Italy) . ... .. .. | 1429

Welsh Regional (Penmon) (Anglesey) o 804 373.1 5 Paris (Eiffel Tow: er) (France) ... | 1456
‘Welsh Regional (Washford).. 804 |... ....| 8731| 170 Bournemouth . - | 1474

Milan (No: 1) (Italy) o e | 3886!. 50 Plymouth ... .. .. oo L1478 3
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CLASSIFIED ADVERTISEMENTS

NOTICES

THE CHARGE FOR ADVERTISEMENTS in these
columns is

12 words or less, 3/~ and 3d. for every
additional word.

Each paragraph is charged separately and name and
address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for conseeutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instractions the entire ‘copy ™ is repeated from the
previous issue : 13 consecutive insertions 5%, 26 con-
secutive, 10% ; 52 consecutive, 15°,.

ADVERTISEMENTS for these columns are accepted
up to FIRST POST on MONDAY MORNING (previous
to date of issue) at the Head Offices of * The Wireless
World,” Dorset House, Stamford Street, London, $.E.1,
or on SATURDAY MORNING at the Branch Offices,
8-10, Corporation Street, Coventry ; Guildball Buildings,
Navigation Street, Birmingham, 2; 260, Deansgate,
Manchester, 3 ; 268, Renfield Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instractions to the contrary. Al
advertisements in this section must be strictly prepaid.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion.

Postal Orders and Cheques sent in payment for adver-
tisements should be made ——& " payable to ILIFFE
& SONS Ltd., and crossed = —— Notes being

untraceable if lost in transit should not be sent as
remittances,

All letters relating to advertisements should quote the
number which is printed at the end of each advertisement
and the date of the issue in which it appeared. :

The proprietors are not responsible for clerical or
printers’ errors, although every care is taken to avoid
mistakes.

IMPORTANT NOTICE

Owing to the Easter Holidays, next
week’s issue of *“THE WIRELESS
WORLD "® (dated April 13th) has
gone to press earlier than usual.

In accordance with the notice that
appeared " last week, only those Miscel-
laneous Advertisements which have
already been received can be inserted
in next week’s issue,

NEW RECEIVERS AND AMPLIFIERS

A.
A.

EGALLIER'S * Challenger Radio Corporation,” the
best firm, for reliable fully-guarinteed ultra short-
wave radio, have on view in London without exception
the finesz receivers ever made; for instance, a T.R.F.
Midget at 65/-; Car Radio medium- and long-wave push-
button tuning, 6%sgns.; a 12-valve receiver, 5 bands,
5.2,100 metres, is only £13/7/6; any American Valve for
receivets, 195.-39, 5/6 each, only first Ratheon, etc.; they
have a range like this right up to a 19-valve Challenger
De Luxe chassis, valves and 2 auditorium speakers, 6
wands, 5-2,100 .metres, 30 watts, undistorted, class “ A
at 30gns.; Wireless World Report and 6-page illustrated
brochure available on this set; why not cali and handle
these receivers at your leisure? No obligation to purchase.
Or handsomely profusely illustrated catalogue forwarded
on receipt of fd. stamp.
EGALLIER'S, 31, Craven Terrace, London, W.2. Pad-
D dington 6492. Nearest point Marble Arch, down
Bayswater Rd., turn 5th right. (8326

9/19/6.—The newest 8-valve all-wave super, 4
£ bands, 1214-2,000 meters, 8 watts push-
pull output, automatic tuning, full A.V.C., low level bass

compensation, Cathode ray tuning indicator, A.C./D.C.
model, 10 valves, same price,
£11/10.—10-va1ve all-wave Super 8, tuned circuits,
bandpass LF.s, 10in. 'spea‘kel'r automatic
tuning, massive cabinet, hand finished in beautiful walnut.
VERY Limited Number of These are Available, and
only from:—
RADIOGR.APHIC. Ltd., 66, Osborne St., Glasgow, C.1.
Telephone : Bell 848. {8222
- UO-TRAC"” Cell-o-phone Sound-on-Film Unit, with
8 sound reels. as fifted in the 48 gns. radic model,
‘complete, new, perfect order, 230-volt, 50 cycle; £12/10.—

Robinson, 256, Stockport Rd., Levenshulme, Manch[e;ter.
316

““Radio Data Charts,”’ A Sevies of Abacs Post free 4/10

ARMSTRONG

A New Chassis of Exceptional Value!

MODEL R.F.S6 8-STAGE

ALL-WAVE RADIOGRAM CHASSIS
“Incorporating R.F. AMPLIFIER,
3-Stages of A.V.C. and éorrected 3} watts output.
Complete with Matched M.C. Speaker.

rrice £8.0.0

17.9—50, 200—550, 1000—2000m.

Accurately ganged and ready to switch on, this Chassis

has Extension Speaker SocKets, Gramophone Switch

separates Amplifier from H.F. side and Volume

Control operates on both Radio and Gramophone.
Guaranteed 12 months.

DEMONSTRATIONS daily till 7.30 p.m. Saturdays till 5.30 p.m.

ARMSTRONG MANFG. CO.

“100°ST. PANCRAS WAY, CAMDEN TOWN, N.wW.1

I 'Phore: GULiver 3105

SPECIAL CABINETS | X
for the Stand-by Three , o
A range of high-class I
cabinets, fitted with per-
forated metal grill, rubber feet and
chromium fitted leather carrying handle.
High finish polishing in nine different
shades of Oak, Mahogany or Walnut.
Also in coloured eramelled finishes.
Details free. Also literature on all
Lockwood Radio and Radio-Gram Cases.

LOCKWOOD & CO.,

65, Lowlands Road, Harrow. Byron 1818,

DIRECT SOUND RECORDING

In addition to our well-known

Simplat Blanks, Apparatus & Accessories

we can now supply

NEO CIRE

ACETATE DISCS
Full Particulars & Price Lists  Free from

V. G. MANUFACTURING CO. LTD.
GORST ROAD, LONDON, N.W.10.
'Phone : WiLlesden 1632/3.

NUMBERED ADDRESSES

For the convenience of private advertisers, letters
mnay be addressed to numbers at ** The Wireless World *
Office. When this is desired, the sum of 6d. to defray
the cost of registration and to cover postage on replies
must be added to the advertisement charge, which must
include the words Box 000, ¢/o * The Wireless World.”
All replies should be addressed to the Box number
shown in the advertisement, c/o * The Wireless World,””
Dorset House, Stamford Street, London, S.E.1.
Readers wio reply to Box No. advertisemenis are warned
against sending remittances through ihe post except'in
registered envelopes :  in all such cases the use of the
Deposit System is recommended, and the envelope should
be clearly marked ** Deposit Department.”

7% DEPOSIT SYSTEM

Readers who hesitate to send money to advertisers
in these columns may deal in perfect safety by availing
themiselves of our Deposit System. If the money be
deposited with * The Wireless World,” both "parties
are advised of its receipt. -

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being
no different arrangement between buyer and seller, ‘each
pays carriage one way. The seller takes the risk of.loss
or damage in transit, for which we take no responsi-
bility. For all transactions up to {10, a deposit fee of .
1/- is charged; on transactions over £10 and under
£50, the fee is 2/6; over £50, 5/~. All deposit matters
are dealt with at Dorset House, Stamford Street,
London, S.E.1, and cheques and money orders should
be made payable to lliffe & Sons Limited.

SPECIAL NOTE.—Readers who reply to advertise-
ments and receive no answer to their enquiries are
requested to regard the silence as an indication that the
goods advertised have already been disposed of. Adver-
tisers often receive so many enquiries that it is quite
impossible to reply to each one by post. When sending
remittances direct to an advertiser, stamp for return
should also be included for use in the event of the
application proving unsuccessful.

NEW -RECEIVERS AND AMPLIFIERS
R

TELEPHONE: Holborn 4631.

ADIO CLEARANCE, Ltd., 63, High Holborn, W.C.1.

by offering brand new receivers, maintain their
reputation as the leading Mail Order House for surplus
radios. See our list (March 23 issue) of components,
etc., under that heading. -
* X ¥
ACE Model AWS63 6-valve All-wave Superhet Receiver,

fitted antowatic tuning, providing choice ot 5 stations
fnstantly at the touch of a button, 3 wave-bands, mains
superhet for A.C. mains only, 200-250 volt, British Octal
valves are fitted as follows, pentagrid, frequency changer,
band-pass coupled to H.F. pentode, L.F. amplifier, double
diode valve, providing1 delayed A.V.C. and detection, fol-
lowed by pentnde L.F. amplifier’ coupled to power pen-
tode ovtput valve (3 watts undistorted output), provision
for gramophoue pick-up and extra loud-speaker, foodlit
glass tuning scale calibrated with station names and
wave lengths, cathode ray tuning valve and wave-band
indicator, special slow motion tuning device, two-tone
bentwood highly polished walnut cabinet, wave range
19-50, 200-550 and 800-2,000 metres, brand new listed
12 gns.; our price £5/19/6 to clear.

K Kom
IMMEDIATE Delivery Now Offered of

BRI’I‘ISH Belmont 8-valve Plus Magic Eye All-wave
A.C. Superhet Chassis, 4 wave-bands, two short,
medium and long, fitted latest Mullard octal base Ameri-
can type valves. Brief specification: Short wave 6-18
metres {covers television sound), short wave 2, 18-50
metres, medinm band 200-550 metres, long 900-2,000
metres. Valve combination 6K7, Pre H.F., 6J7 oscillator
67 mixer, 6K7 LF. 6Q7 (DDT) detection, A.V.C. an
first L.F. two 6F6s parallel output, 5Y3 rectifier, plus
6G5 Magic Eye visanal tuning, handsome dial, statiog
names etched on glass; controls 2-speed tuning, voinme and
onjoff, combined variable tonme control and selectivity
switch® wave change plus gramo. switch. Size of chassis,
13%in. x10in.x3in.  Supplied complete with valves,
escutcheon, knobs, but less speaker; £5/19/6 each.

OMPLETE Receiver in Handsome Walnut Cabinet,
details as above, complete with speaker; £7/7 each.

* F ¥
ECCA 6-valve 3 Wave-band Baltery Chassis, fitted
ecomplete with Mazda and Osram valves, QPP out.
put; these chassis give a sparkling performarnce on all
wave-bands, and are the product of a well-known manu-
facturer, complete with valves, £3/3 each.
LL Orders Post Free; enquiries 1l%4d. stamp ifi reply
expected. Hours of business, week-days 9 a.m. to 7 p.m.
Saturdays 9 a.m. to 1 p.m. Postal rates apply to the
United Kingdom only, orders for Ireland and abroad must
include sufficient postage to cover whatever the value of
same. .
RADIO CLEARANCE, Ltd., 63, High Holborn, W.C.1.
Telephone : Holborn 4631. -[81é6w
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Test with the Best—

Jhe 46-RANGE UNIVERSAL

BRITISH

SERVICE jobs MADE

lose half their
worries and labor-
atory tests are
completed in half
the time with the
Model 7 Avo-
Meter. Dead beat
in action, it quickly
gives laboratory-
accurate readings
on all its 46 ranges.
A.C. and
amperes and volts,
resistance,
capacity, audio-
frequency power
output and decibels
—any range in-
stantly selected by
means of two ro- @
tary switches. No
external shunts or
resistances requir-
ed. A proteétive
cut-out  jnstantly
disconnects the
meter from the
supply should a severe overload be apphed
to last with lasting accuracy.

It is built

Write for dcscrlplwe pamphlet.

Also the 36-nmgc Unwtrsal
Model 7.
16 GNS. Resistanco  AvoMeter .. -... 13 Gns
Range Extension Unit 227ange D.C. A':09M éf,e,r
(for measurements down

Carrying Cases 25/-
to I/IOOth Ohm) 12/6 DEFERRED THERMS IF DESIRED.

Sole Propriztors and Manufacturers : —

THE AUTOMATIC COIL WINDER &

ELECTRICAL EQUIPMENT CO. LTD,,

Winder House, Douglas Street, London, S.W.1.
"Phone ;. VICtoria 3404-7.

so far tested,

- . says Wireless World ( Aug /8, I938) of .

MARCONI-EKCO

EA%m S

@ No other method of
sound reproduction ap-
proaches the near-perfec-
tion of Marconi-Ekco High
Fidelity Earphones.  Re-
sponse is of the highest
order over a frequency

range of 50 to 8,00C c.p.s.!

SPECIFICATION

high sensitgvity:  Input Im- ancr_ete adyantages of
pedance 22 ohms; Maximum I!'us high-quality reproduc-
Input soo milliwatts; Fre tion are: hose with

Extremelv

quency characteristic & 10dB
from 100 fo 6,000 c.ps.;
Weight 6 ozs. carpiece only,
16 ozs. double carpieces with
band. Double earphones with
headband, £9 0 0. Single ear-
ﬂ’a": owuh moulded handle,

defective hearing suffer no
loss in tonal quality; the
earphones are ideal for
engineers’ sound monitor-
ing use: snd ma?y uses
A are opened up for the
el fr ol s oy i prolsson
MARCONL!I - EKCO INSTRUMENTS
Electra House, Victorla Embankment, W.C.2.

NEW RECEIVERS AND AMPLIFIERS
A RMSTRONG Amplifiers.

RMSTRONG Range ol High Fidelity Amplifiers ate
Designed for Use with Radio Feeder Units, gramo-
hone pick-ups, or any other Audio mrut where wide
requency range {(20-20,000 cycle) amplification is re-
quired,
RMSTRONG 6- and 12-watt Output Units are Two
Popular Models, both of these use 6 valves for ampli-
fication, this being arranged as three stages of push-
pull resistance capacity coupled.
ARM‘%TRONG 6-watt Amplifier, Type A46/7, using 2
PX4's in the output stage; price 9 gns., with valves.
ARMSTRONG 12-watt Amplifier, Type 127/PX, using
i 2 PX25's in the output stage; price 12 gus., with
valves,
RMSTRONG Will be Pleased to Send Full Details,
together with particulars of their local station feeder
unit, Type PS82/4, and television sound feeder unit on
request' special equipment available for quality repro-
duction in schools.
RMSTRONG COMPANY, of 100, 8t. Pancras Way,
Camden Town, London, N.wi1 [8298

.B.I 1939 Dance Band Amplifier, push-pull output

8-10 watts, entirely portable, h|<fh-('lnss rexine covered
cases, one control prestage piezo mlcrophone complete
with moving coil microphone, 10in. latest type Celestion
P.M. speaker, input for mlcrophone or pick-up, high
fidelity reproduction, 121 gns.; ditto, but in super fin-
ished portable cases, and thelr spenkers. 14% gns.; 15
watt amplifiers, as above, 16 gns.; all fully guarantced
for 12 months.

ACKARD SOUND INDUSTRIES, 39, Lisie St., W.C.2.
Gerrard 2817 [8328

RECEIVERS AND AMPLIFIERS
CLEARANCE, SURPLUS, ETC.

ANGLO-\MERIC‘AN RADIO (and MOTORS), Ltd.
ANOTHER Clearance of Demonstration Models.

£5/10.—1_0-valve A.C. superhet receiver chassis
with valves, push-pull output, 4 wavebands,
12-30, 30-75. 200-550, 1,000-2,600 metres, with magic
eye, R.F. gain, tone, audio control selectivity, output
approx. 6 watts; four on nly.

£5 /10 —A.C./D.C. 10 valve, as above; one only.

£10 —-9-\a1ve Crosley superhet, complete with valves
auto-transformer in console cabinet, all-
wive, 12[n speaker, output approx. 10 watts; one only.
£1/ O.—Short. wave convertor adaptor, mains and
battery; three only.
£1/10 —Ileayberd H.T, climinator for A.C.
one only.
£3/10 —All-wave battery
cabinet; one only.
ALL the Above are in Good Working Order, but are
being disposed of as a. clearance line, and our usual
servlce guarantee does not apply;

ANGLO-A‘V[ERICAN RADIO {and MOTORS),
Albion House,

mains;

receiver, 6 valves in

cash with order or

Ltd.,
59, New Oxford St., London, W.C.1.
[8296

HILCO A.C. 7-valve Superhet, 4 waveband, push-puil

ouipus, .skow model only, guaranteed 6 months, cost
£20, bargain; £7 cash.

ERGUSON 1l-valve A.C.-D.C. All-wave De Luxe Re-

ceiver, push-pull output, as new; £7/19/6; cost
1814 gns.
URPHY 4.valve Superhet Console Model for A.C.

mains, Ydin. auditorium speaker, cost 22 gns., new
condition; £7.

M.V, 10.valve A.C. Radiogram, with record changer,

push-pull output, perfect condition; £10.

ACKARD SOUND INDUSTRIES, 39, Lisle 8t., W.C.2.

Gerrard 2817. [8327

BANKRUPT Bargalns.—Brand new 1938 radio sets in
makers’ cartons with guarantees, at less than half
retail prices; send 1l%d. stamp for list bargains.—261-3,
Licbfield Rd., Aston, Birmingham. (8275

USED SETS FOR SALE
ANSON

NSON Auto Radiogramophone, changes any number
of records, plays both sides, 1938 model, cost £150,
used on exhibition only; £100, or offer. —McMurd(},lego

Hertford 8t., W.L
SARGENT
ARGENT 1939 Communications Superhet, 9.5.550
meters, periect; £8/8.—84, Arthur Rd., Southam[pton
8318

CAR RADIO

ROSLEY Push-button 1939 10 guinea Models, 5!%
C gns.; nerials, overheads, police type, etc., from 8/6
trade enquiries solicited. —Shippers, 18, Corporatlon St.,
Manchester. [0622

FINEST American Twin Running-board Aerials, com-
pletely rubber covered, maximum signal pnck -up, mini-
mum noise, easy mounting, now only 17/6 pair complete;
handsnme ‘chromium roof aerials, to mount straight or

“ vee,” complete, 15/-; immediate despatch, carriage paid;
cash with order or c.0.d.

"VIRELESS SUPPLIES UNLIMITED, Essex House,
Stratford, E.16. Maryland 3191. [0577

PUBLIC ADDRESS

FOR Sale, 50 watt B.S.R. amplifier, complete with all
equipment and car trailer van; £65.—Lewis, Con-
tractor, 8leaford. [8276

UALITY Amplifiers and Microphone Equipments for
Hire or termanent Installatiogp.—Harmony House,
116, Cambridge Rd., Southport. [8307

LTD,, P .A. Hire Service; meetings, sports, speerhes relayed any
i distance —Parker Sound Eqmpment 30, Goulden Rd.,
Manchester, 20. Didsbury 3136. [8287
‘“ Foundations of Wireless,”" Second Edition. 4s. 6d. net,

)

A. ALL-RGUND BRTAB_LE

.
7 ugTAND-BY 3" KIT

for any emergency.

A self-contained Battery Portable Set is essential in
the event of emergency and a highly deslrable
adjunct to the mains set. Easily moved from room
to room and equally useful for outdoor use.

With the set described in this Issue you are entirely

independent of electric mains, as both H.T. and L.T.

are obtained from Dry Batteries, an Important

consideration in the present unsettled condltions.
valves, speaker, cabinet and

KIT =reigier i 6716

CABINET polished Oak with carrying handle 14/a
3 SPECIFIED VALVES - - - 27/
H.T. and L.T. BATTERIES - - - 10/9
GOODMANS SPEAKER, as specified - 21/=
We can also supply any of the well-known

Portable Sets on the market for Cash, C.0.D.
or on our very CONVENIENT TERMS,

including—
The New

MULLARD PORTABLE SUPERHET

An entirely self-contained, powerful receiver giving
excellent reproduction on both medium and long
waves, Cash or C.O.D. 8} Gns. including batteries
or /- with order and 12 monthly payments of |5/-.

Write for illustrated and fully descriptive folder.

including drilled chassis less

We supply all ARMSTRONG CHASSIS for
Cash or on EASY TERMS. Details of fult
range upon request,

WHATEVER YOU REQUIRE WE CAN SUPPLY
Quotations by return of post,

\ Estd: =1925 THE ‘Phone- NATionat 682 f

LONDON RADIO SUPPLY

COMPANY ;
11-OAT LANE- NOBLE ST-LONDON EC2

Cried that

snob, Cuthber
Fotheringay,

" You can't ben! my connec-
tions, I'll lay.

Said wireless man White,
“I fix mine with FLUXITE,

So I'll back lhcm gainst yours
any day!”

Seethat FLUXITE is always by you—in the house
—garage—workshop—wherever speedy soldering
isneeded. Used for 30 years in Government works
and by leading engineers and manufacturers, Of
Ironmongers—in tins, 4d., 8d., 1/4 and 2/8.

Ask to see the FLUXITE SMALL-SPACE
SOLDERING SET—compact but substantial—
Complete with full instructions, 7/6.

Write for Free Book on the art of “SOFT?”
SOLDERING—and ask for leaflet on CASE-
HARDENING STEEL and TEMPERING TOOLS
with FLUXITE.

: TO CYCLISTS i Your wheels will NOT keep round and :
¢ true unless the spokes are tied with fine wire at the cross- :
3 ings AND SOLDERED. This makes 2 much stronger :
: wheel. It’s simple—with FLUXITE—but IMPORTANT E

THE FLUXITE GUN

is always ready to put Fluxite
on the soldering Job instantty,
A littie pressure places ths
right quantity on the right spot
and one charging lasts for ages.

Price 1/6 or filled 2/5,

ALL MECHANICS Wi HAVE

FI.UXITE

IT SIMPLIFIES ALL SOLDERING

JFLUXITE LTD., Dept. W.W., DBRAGON WORKS, BERMONDSEY ST., SE.1

Post free 4s. 11d.
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" PUBLIC ADDRESS

VORTEXION P.A. Equipment,
IMITATED, but unequalled.
‘VE Invite You to a Demonstration.

.C.-D.C. Dance Band Amplifier, 10 watts output, com-
plete in case, with moving coil microphone, epeaker!
~and cables, weight 22lb.; 12 gns.
A.C-20 15.20-watt Amplifier, 30-18,000 cycles, indepen-
dent mike and gram.,, inputs and controls, 0.037
volts required to full load, output for 4, 7.5, and 15
ohms speakers or to specification, inandible hum level;
ready for use; 814 gns., complete.
C.P. 20, 12-volt battery and A.C. mains model, as nsed
by RAF., output as above; 12 gns.
A.C.zt_). in portable case, with Collaro motor. Piezo
pick-up, etc., £14; C.P.20 ditto, £17/17.
50~WAT’Ij Outpuat 6L6s, under 60-watt conditions, with
Degative feed back, separate rectifiers for anode,
screen 'and bias, with better than 4% regulation, level
;GSDODSC. 20-25,000 cycles, excellent driver, driver trans-
ormer and output transformer matching 2.30 ohms im-
pedance electronic mixing for mike and pick-up, with tone
control, complete with valves and plugs; £18.
OMI_’LETE in Qase, with turntable B.T.H. Piezo
pick-up and shielded microphone transformer, £20.
80“;%;1;1‘ Model, with negative feed iback; £25,  com-

-WATT Model, wi i ¥
120 Lty el, with negative feed back; £40,

-VOLT 250 m.a. Full W Speak fiel i
250 uBit: 26/-, with valve Lo o neld supply
ALL P.A. Accessories in Stock; trade supplied,

ORTEXION, Ltd., 182, The Broadw Wimbledon,
VO *Phone: Lib, 2814. e W
ALEXAN_DER BLACK, Ltd.—Consult us on sound in-

stallations, temporary or permanent; booklet on
request.—55, Ebury 8t., S.W1. Sloane 6129 {0597

UBLIC Address Contractors Can Hire
P Ioud-speqkers, microphones and equirpmel;itﬁ- ofvma:lsf
types from Hire Dept., Grampian Reproducers, Ltd.,, Kew
Gardens, Surrey. Tel.: Richmond 1175-6-7. {0618

TWO _Only, travellers' samples, 18-watt A.C./D.C.
~- equipments, complete with playing desk, moving
coil microphone and horn speaker, etc.,, £25 nett; one
only, ditto, but to operate also from 12-volt car battery,
£28/10 nett.—Grampian Reproducers, Ltd., Kew Gar-
dens, Surrey. Richmond 1175-6-7. [0625

TWO Only, Grampian horn public address speakers, horn
type P.A. speakers, P.M., 15 ohms, speech coil handles,
20 watts, 55/- each; Epoch cinema model, D.C. 230
volt field, perfect, 80/-; ker super auditorium model,
14in. cone, with rectifier equipment, 70/-; Epoch super
14in, loug-speaker, with rectifier equipment, 70/-.
P.S.I. Super Moving Coil Microphones, from 30/-;
nickel plated collapsible stands for same, 17/6; heavy
type super qualit chromiumTﬁhted, 25/-.
ACKARD SOUND INDUSTRIES, 39, Lisle St., W.C.2.
Gerrard 2817 {8329

NEW MAINS EQUIPMENT
V.

VORTE1XION Supply G.P.O,, B.B.C,, L.P.T.B. Why not
you
LL Models Super Shrouded, primaries screened and
tapped, 200-250v., filaments C.T.
ANY Model Fitted Sv. or 6.3v. Filaments if quuired.

500-0~500 150 m.a., 4v. 4a.,.2.5a., 4v. 2a., 4v. 2a,

4v. 2a., 35/-; 400 or 350v., same price.

500-0—500 120 m.a., 4v. 4a., 4v. 2.53., 4v. 1-2a.,, 4v.
1-2a., 28/-; 400v. or 450v., same price.

425-07425 150 m.a., 4v. 8-10a., 4v. 2.5a., 4v. la.,
av. la., 32/-. .

35 -0-350 120 m.a., 4v. 4a., 4v. 2.5a., 4v. 1-2a, 21/-;
with extra 4v. 6a., 25]-

35 0-0-350v. 75 m.a, 4v. 2.4a. 4v. 1-2a.; 18/.

Q5 () 0250 60 ma., av. 24a, 4v. 12a; 15/~

UTO Transformers, 100-120 .to 200-240v., 80 watts,

11/-; 120 watts, 14/6; 200 watts, 21/-;' 250 watts,
25/-; 300 watts, 28/-; 500 watts, 47/6.
'W.W. Q.A. Output Transformer; 21/-.

ICROPHONE Transformers, in
shielding; 12/6. 3
HOKES.—30h. 60 m.a., 7/6; 7-13h. 120 m.a., 12/6;
30h. 150 m.a., 15/-; 25h. 180 m.a., 21/~
TRANSFORMERS and Chokes to Any Specification.

heavy magnetic

CAR Battery Charger,’ 6 and 12v,, 1%, to 2 amperes;
30/- complete.

ORTEXION, Ltd., 182, The Broadway, Wimbledon,
V London, S.W.19. Telephone: Liberty 2814. (8331

CABINETS

CABINET for Every Radio Purpose.

ONVERT Your Set into a Radiogram at Minimum
C Cost; surplus cabinets from noted makers under cost
ot manulfacture (undrilled); 30/- upwards; motors at
wholesale prices.

'"'FIT-AGRAM'.- Cabinet, 31x17x15; 21/-,
‘[ NDRILLED Tablé Console and Loud-speaker Cabinets,

from 3/6.

INBPECTION Invited; p}lotq_s loa.ned_ to country cus-
tomers. .

H. L. SMITH and Co., Ltd., 289, Edgware Rd., W.2
Tel.- Pad. 5891. [0485

RAND Neéw Radiogram Cabinets (undrilled), 55/-;
B worth 10 gns.; also magnificent television cabinets.
new, 35/-—Particulars, Haines and Son, 23, Denmark 8t.,
Ww.C.2. Tem. 5900.° - (8069

* Radio Laboratory Handbook,”’
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"PREMIER

1939 RADIO

NEW PREMIER MULTI-RATIO OUTPUT TRANS-
FORMERS, 5§/9 each. 11 ratios from 15:1 to 150:1.
Two push-pull ratios.

] Premler Short-Wave Kits.
Complete to the last detall includidg all Valves and
coils, as well as theoretical and wiring diagrams and
lucid instructions for building and working. Each kit
is supplied with a steel Chassis and Panel and used
plug-in coils to tune from 13 to 170 metres.

1 Valve Short-Wave Receiver or Adapter Kit ... 17/6
1 Valve Short-Wave Superhet Converter Kit ... 20/-
1 Valve Short-Wave A.C. Superhet Converter Kit [22/6
2 Valve Short-Wave Receiver Kit ... s 1 25/
3 Valve Short-Wave Screen Grid and Pentode Kit 58/6
PREMIER U.8.A. QUARTZ TRANSMITTING CRYSTALS.
7 mc Band, 10/~ each, with Calibration Certificate.
Enclosed holder and Base, 3/-.

PREMIER MOVING COIL METERS

Guaranteed Accuracy within + 2 per cent.
Modei No. 21. Model No. 311,
3in. square case. 8kin. diameter round case.

O-1m/A ... .. 18/6 O1m/A. .. .. 22/6
0-10 m/A. e 176 0-10m/A. ... ... 20/-
0-50 m/A . 176 050 m/A. ... ... 20/-
0-100 m/A . 176 0-100m/A. ... ... 20/-
0-250 m/A 176 0-250 mjA. ... 20,

Model 311. 0-1 m/A. movement, with calibrated scale,
volts-ohms-m/A., 25/-.

VOLTAGE MULTIPLIER RESISTANCES, guaranteed
accuracy -+ 2 per cent. All standard ranges, 1/3 each.
TAPPED SHUNT to provide readings of 5 m/A., 25 m/A.,
250 m/A., and 1,000 m/A., 5/6.

PREMIER S.W. H.F. Chokes, 10-100 metres, 9d. each.
Pie-wound, 1/6 each. Screened, 1/6 each.
SHORT-WAVE COILS, 4- and 6-pin types, 13-26, 22-47,
41-94, 78-170 metres, 1/9 each, with circuit. Special
set of S.W. Coils, 14-150 metres, 4/~ set, with circuit.
Premier 3-band S.W. coil, 11-25, 19-43, 38-86 metres.
Suitable any type cireuit, 2/6.

COIL FORMERS, 4- or 6-pin low-loss, 1/- each.
UTILITY Micro Cursor Dials, Direct and 100:1 Ratios,3/9.
PREMIER Short-Wave Condensers,all-brass construction,
with Trolitul insulation. 15 mmf., 1/6 ; 25 mmf., 1/7 ;
40 mmi., 1/9; 100 mmf.,, 2/-; 160 mmf., 2/3; 250
mmf., 2/8.

TROLITUL DOUBLE SPACED TRANSMITTING CON-
DENSERS. 15 mmf., 2/9 ; 40 mmf., 3/6 ; 100 mmf., 4/ ;

160 mmf., 4/6.

NEW TROLITUL SPLIT STATOR CONDENSERS,
50 x 50 mmf., 10/6.

AMERICAN VALVES. We hold the largest stocks of
U.S.A. tubes in this country and are sole British Dis-
tributors for TRIAD High-grade American Valves. All
types in stock. Standard types, 5/6 each. AN the new
Octal Base tubes at 6/6 eacb, 210 and 250, 8/6 each.
EUROPA MAINS VALVES, 4 v. A.C. Types, A.C./HL,,
AC/L, AC/SG, AC/VMSG, AC/MP, AC/
V.H.P., A.C./P,, and 1 watt D.H. Pentodes, all 3/6 each.
AC./Pens, LH, 5/6; AC/P.X4, 6/6; Oct. Freq.
Ch s, 8/6 ; Double Diode Triodes, 7/6 ; Triode H.
ex. Freq. Ch, 8/6; Tri. Grid Pen., 10/6; 3i-watt
D.H. Triode, 7/6. 350 v. and 500 v. F.W. Rect., 5/6.
13 v. 2 amps. Gen. Purpose Triodes, §/6 ; H.F. Pens.
and Var.-Mu. H.F. Pens., Double Diode Triodes, Oct.
Freq. Changers, 7/6 each. Full-wave and Half-wave
Rectifiers, 5/9 each.

Matchmaker Universal
Modulation Transformers

Will match any modulator to any R.F. Joad. 30 watts,
17/6 ; 150 watts, 20/6 ; 300 watts, 496.
MATCHMAKER NIVERSAL OUTPUT TRANS-
FORMERS. Will match any output valves to any
speaker impedance, 11 ratios from 13 : 1 to 80:1.
5-7 watts, 13/6 ; 10-15 watts, 17/6 ; 20-30 watts, 29/6.
Send for full details.

PREMIER 1939 HIGH FIDELITY

"AMPLIFIERS

A NEW COMPLETE RANGE OF 7 HIGH FIDELITY P.A.
AMPLIFIERSFOR A.C. OR A.C./D.C. MAINSOPERATION
With the exception of the 3-watt models, all Premier
Amplifiers incorporate the new Premier Matchmaker
Output Transformer, enabling any single or combination
of speakers to be used. 6-, 8/10-, and 15-watt systems
are provided with two separate input channels which
can be mixed to any level. The 30- and 60-watt systems
have 3 input channels. The built-in Pre-Amplifiers
ensure that the gain is sufficient for anfl low-level crystal
or velacity microphone. The actual gain of the 6-,
15-, 30- and 60-watt amplifiers is over 100 decibels.

. Tone controls are also incorporated. Completely
Kit of Parts Wired and
with Valves.  Tested.

3-watt A.C. Amplifier £2 0 O £2 15 0
3-watt A.C/DC. ,, £2 0 0 £2 15 0
6-watt A.C. . £5 5 0 £6 0 0
8-10-watt A.C./D.C. ,, £410 0 £5 5 0
15-watt A.C. o5 £515 0 £7 0 0

Black Crackle Steel Cabinet 15/- extra.
Orders 53/- and over sent Post Free. Under b/- please
add 6d. Postage.
Have you had our 1939 Catalogue, Handbook and
Valve Manual? 90 pages of Radio Prme Bu
Bargains and Interesting Data. .

ALL POST ORDERS TO : Jubilee ‘Works, 167, Lower
Clapton Road, London, E.5. Ambherst 4723,
CALLERS TO : Jubilee Works, or our NEW PREMISES,
=169, FLEET STREET, E.C.4. Ceniral 2833

\or 50, High Street, Clapham, 8.W.4. Macaulay 2381 ’

Price 8s. 6d. net.

DYNAMOS, MOTORS, ETC.

.C.—A.C. Convertors, motors, all voltag.es, for sale and
wanted.—Easco, 18w, Brixton Rd., S.W.9, {0558

ALL Types of Rotary Converters, electric motors, bat-
tery chargers, petrol electric generator sets, ete., in
stock, new-and ' second-hand.
.C.-D.C. Conversion Units for Operating D.C. Re-
ceivers hiom A.C. Mains, 100 watts output, £2/10;
150 watts output, £3/10.
ARD, 46, Farringdon 8t¢.,.-London; E.C.4. Tek:
Holborn 9703. [os518
ELECTRAD_IX Rotary Converters for A.C. Radios on
D.C. mains; alternators 50 to 500 ‘cycles; mains
motors and motor-generators for 1 to 600 cells; petrol
engines and switchgear.—218, Upper Thames St., London,
E.C.4. (o619

RECORDING' EQUIPMENT

ALI’. Recording Discs and Materials in Stock; tracker
units, £4/7/6; recording motors, £3/17/6.—Write
for further details, Will Day, Ltd., 19. Lisle St.,, W.C.2.

[0595

“IVERPOOL Sound Studios, 83a, Bold St., Liverpool.
—Persona.l' recordings from 3/6; amplifiers, micro-
phones, recording motors and trackers, blank discs, etc.

{8300
NEW LOUD - SPEAKERS

SINCLA]R Speakers for all types.—Alma Grove, Copen-
hagen 8t., N.1. (0603

BAKERS New Corner Horn Speakers are in Demand;
every music lover interested in quality reproduction
should write for details to thé Pioneer Manufacturers of
Moving Coil Speakers, Bakers Selhurst Radio, 75, Sussex
Rd., South Croydon. {8157

LOUD-SPEAKERS

SECOND-HAND, CLEARANCE, SURPLUS, ETC.

AUXHALL—Rola P.M. speakers, Bin., 14/9; 10in.,

19/6; Rola energised 2,500, 10in., 17/6.
VAUXBALL UTILITIES, 163a, Strand, W.C.2. Over
“ Denny’s,” the booksellers. . Send for iree list.
{8325

OLAS, for 6/11; G12's, 47/6; d. stamp for lists.—
Shippers, 18, Corporation St., Manchester. {0606

3 OOO Speakers from 5/6 each, P.M. and energised

. 4in. to 14in., including several Epoch 18in.
—Sinclair Speakers, Alma Grove, Copenhagen St., N.1.

: [0591

AKERS Offer a Number of the Famous Baker Super

Power Speakers at Half Price; as solely specified for

tbe “ Wireless World " A.V.C. Straight Four Quality Re-

ceiver.—Bakers Selhurst Radio, South Croydon, [8158

LOUD-SPEAKER CONVERSIONS

BAKEI{S Tnf}le Cone or Corner Horn Conversions will
Considerably Improve Reproduction from Your
Present Speaker, whatever make; prices from 29/6.—
Bakers Sethurst Radio, South Croydon. [8159

TELEVISION

ELEVISION 1-valve Preamplifier, .Bpencer West's 6-
gn. A.C. mains model, used few times, £4; 2-valve
pre-amplifier, with power pack, A.C. mains, £4; 250it.
in_one length K.1.A. concentrix cable, used experiment
only, cost 75/-, accept 40/-; Marconi tilting television
aerial reduces interference, cost 75/-, accept 40/-; Eddy-
stone 5-gn. l-valve converter, 15-30 meters, as new, £3.—
Wallis, 49, High St., Safiron Walden, Essex. ‘Phone: 45.
8310

TRANSMITTING APPARATUS

ARGAINS.—Clearance of surplus stock, valves, com-
ponents, transmitters, receivers; stamp for lists.—
Fox Radio, Thrussington, Leicester. [8320

.C.8. RADIO, specialists in short-wave apparatus,
communication receivers, including Hallicrafters,
National and R.M.E. transmitting equipment, valves and
components.—Send for free catalogue to A.C.8. Radio,
16, Gray’s Inn Rd, W.0.1. Holborn 9894-5. G2NK,
Tecbnical Manager. [0550

G P’NI.—’I‘he oldest and largest distributors of
] amatéur equipment, transmitting and receiv-
ing; short-wave catalogue, 1%d.; G5NI 70-page Manual,
7'%d., post free; authorised direct distributors for Collins,
National, R.M.E., Thordarson, Hammerlund, Bliley, Tay-
lor, Eimac, etc., etc.—44, Holloway Head, Birmingbam.

{0531
VALVES

ANDERSON.
LL Types of American Valves, first grade; 5/- each.

NDERSON, 34, Wadham Ave., Walthamstow, London,
E.17. Tel.: Larkswood 1574. [8152
ALL Types of American Tubes in Stock of Impex and
Arcturus makes, at competitive prices.
WE Can Also Sypply a Full Range of Guaranteed Re-
placement Valves for Any British, non-ring, Ameri-
can or Continental type at an appreciahly lower price.
END for Lists of These, and also electrolytic condensers,
line cords, resistances. etc.
HAB. F. WARD, 46, Farringdon 8t., Loudon, E.C.4.
‘Tel.: Holborn 9703. {0452

2/9.—R.C.A. American valves, 50 popular types; also
National Union, Hytron; also British non-ring
valves; cheapest in Britain; 14d. stamp for revised lists.—
Shippers, 18, Corporation St., Manchester [0607
ETROPOLITAN RADIO SERVICE.—8pecial offer:
American valves, in makers’ cartons, 3/- each;
Octals, 3/6 each;” American valves, first grade in all
types; trade supplied—1021, Finchley Rd., N.W.11

Speedwell 3000. [0436
METERS, ETC.

ELLIOT 50 m.a. Thermal RF, 30/-; Ferranti 500 m.a
m.c., 15/-—Harris, 43, Jordan Well, Coventry.
(8321

Post free 9s.
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TEST EQUIPMENT

HILCO Valve Tester (Made by Well Known Manufae.
turer). A.C. 200-250, compliete with two panels and
elaborate display stand, embLodying three coloured lights
for good, badpor weak valves, which work in conjunction
with meter, listed £17/10; £8/5, carriage paid.

ENRY'S8, 72, Wellington Av., Stamiord Hill, N.15.
‘Phone : Stamford Till 2907. {8090

COMPONENTS
SIE{COND-HAND, CLEARANCE, SURPLUS, ETC.

RADIO CLEARANCE, Ltd.
ALL Lines Previously Advertised Still Available.

ADIO CLEARANCE, Ltd.. 63, High Jolborn. W.C.1.
Holborn 4631. {8297

PREM]ER SUPPLY STORES.

PLEASE See Our Displayed Advcrtisement on pago 3
{0488

MA]NS RADIO DEVELOPMENT COMPANY.

MA]NS RADIO DEVELOPMENT COMPANY'S Ex-
clusive Offers, carriage paid, delivery by return; call
mornings; telephone Tudor 4046; stamp for list 225,
POLAR Midget Latest Type Three-gang Condensers,
fullv scrcened, with trimmers, standard in.
spindle, 0.0005 mfd., with 110 k/c tracker; also periect
as straight two.gang, 2/6 only; smashing oller. .
RIE 1 watt, colour coded unused resistors. any size.
50 ohms to 5 megohms, your selection, 3d., each. 2/6
dozen; 4 watt, 2Vd. each, 2/- dozen; 2 watt, 6d. cach.
ENTRALAB latest Potentiometers, unused, long
spindle, all sizes, 5,000 ohms to 2 megohms, 2/-;
with mains switch, 2/3.
UBES.—First grade American valves, finest make,
fully guaranteed, boxed, all popul;\r types, 4/-;
glass Octal types, 4/6.
LIX Unused Chassis Valve Ilolders, 5, 7, 9-pin, 3d.
each; all American slzes, 6d.; besf sleeving, 1l4d.

yard.
UBULAR Condensers. 400 volt working, wire ends,
best make, 00001-0.05 mid.,, 4d.; 0.1 mid.,, 4d.
0.25. 0.5 mfd., 6d.
.C.C._ Metal 8 mfd., 600 volt peak elactrolytics, 2/3;
T.C.C. card, 8 mid., 600 volt pcak, 1/6.
IFTY N.S.F. %, 1. and 2 watt resistors, wire ends,
marked and colour coded. 20 good sizes per parcel;
2/6 per 50 only.
TERRANTI Twin 11.F. Choke Malns Interference Fil-
ters. extraordinarily elective; to clear, 1/-
AINS RADIO DEVELOPMENT COMPANY, 4.6,
Muswell Hill Rd., London, N.6. Tudor 4046. [8271

RYALLS-RADIO. 280, High Holborn, London, W.C.1,
offer new goods, post free.
MPLIFIERS, 13w. output, 3-stage. Triodes resistance
and transformer coupled to push-pull Beam valves,
matched to pair elliptical speakers, with U.8. valves and
speakers; 52/6, input 200-250 A.C.
MERICAN ‘I'ype Mains Transformers, 350-350, 70 ma.,
- Sv. and $.3v drop through pattern, input 200-250v.,
6/€; few 110v. input; British made. 1
WEARITE 110 ke. LF.'s with Top Trimmers, 1/6 each;
scts band pass air core superhet coils ex Halycon,
screencd chassis type, 4/9 set five; 110 ke. with coil details,
AT0R Volume Controls, % meg. with switch, 10,000
with switch, 5,000 with switech; 1/3 each or 6/6
dozen; Centralab 11,000, less switch, 1/-, 6/6 dozen.
.Fe Electrolytics, 12x8x50, 350-12v., 1/3 each or 7/6
dozen; B.I., 20x20x25, at 400v.-25v., 1/3, or 8/-
dozen; Piessey 30x8x2, 350v.. 1/6, or 10/- dozen.
.L. Tubular, 4mf. 200v., 6d. euch or 4/- dozen; B.].
0.3S, 1/3 dozen, 7/9 gross; B.I. 0.25m!. tubulars,
2/- dozen, 4/% per three dozen.
PEAKERS, pairs, brand new, elliptical cone speakers,
nade by first elass firm, quality o! reproduction out-
standing, push-pull pentode transformer, fields 325 ohm
for ~moothing choke, B.6G0 as bleeder, circuit available,
tiandle 10-15w ; 14/- pair —Ryalls Radio, see above,
[8246

VAUXHAI.L. Hivae valves, all types, new prices; full
range of pick-ups from 11/-.

VAUXHALL.—-ColInm A.C. gramophone motors, boxed,
- 28/-; fAat sheet aluminium, 12x12in., 3/-; 18x18in.,

/6.
AUXHALL.—Iron-cored coils. on base with switch, ter-
minals, circuit; 2-gang, 11/3; 3-gang, 17/-.
AUXHIALL UTILITIES, 163a. Strand, W.C.2. Ask
for free list; post paid 2/6 and over; c.o.d. 5/-
minimum. [8324
(OLLARO A.C./D.C. Record-changers, 200-250, plays
7 eight 10In. or 12ir. records, mixed, also incorporates
repeater and rejector; limited qguantity, £5/5, in scaled
cartons.
ARRARD A.C. Motors, Model A.C.4, ¢nclosed type
with automatic stop, 110-250 volts, 30/-, carr. pd.,
sealed cartons.
N[ARCON] K25 Pick-np, unused and boxed; 14/-.

ENRY'S8. 72, Wellington Ave., Stamford Hill, N.i5.
Stamiord Hill 2907. [8216

ESISTANCES; yarcel of 50, 1-watt to 2-watt, consist-
ing of 20 useful values; 1/9 per 50 only.—Harrison

and Co., 89, Great Yortland St., London, W.1. Lan. 2471.
(8317

LIVERS Offer Aluminium Chassis, 18 s.w.g.. 16in.x
10in.x 2in., undrilled, 6/6: any size made to order,
quotations free.—Olivers, 676, Christchurch Rd., Buscombe,
Tlants, [8319
OUTHERN RADIOS Bargains.—Sale now proceeding

. of hundreds ol bargain lines, goods previously adver-
tised still available.—Southern Radio, 46, Lisle St., Lon-
don, W.C.1. Gerrard 6653, (8236

EXTENDED PAYMENTS

ONDON RADIO SUPPLY Co. (Established 1925)
Supply. on convenient termns, components. nccessories

and sets, any make; 10% down, balance over 12 months;
sgnd for list of requirements.—11, Oat Lane, London,
E.C.2, {0337

" Wireless Direction Finding,”” Third Edition.

ELECTRADIX RELAYS

We are able to offer the widest possible range of
felays from the robust electro-magnet to the
sensitive moving-coil relay.

The Relays Nos. 1 to 18 have their magnet windings distinct from
the cilver-tipped contact blades which carry about 250 m.a.

TYPE *5” SELECTOR RELAY SWITCHES.—
As fllus. 8 ams of 25 ways euch. Relay
solenoicl operateil or distant control. As usel
in Tote and Auto ‘phone exchauge, 10,/-. G.P.O.
Vertical Relays, 5/~ to 15 -.
SINGLE BLADE RELAYS.—VNo.-1 type R0D
1,000 ohma ™ on-off "’ a.p. 6 voits, 8 m.a. No. 2
tvpe 832 a p. 2,000 ohms ** oft ** vniy, 10 volts & m.x., §:«.
8.P.0.0. RELAYS. No. 5 type 30%a. 80 or 431 ohma,
polarizged, 3 Llade 2 volts, 20 m, 6. No. 6 type 1D4a,
425 ohms 2 bobbin, polarised, $ ¢ volts 25 m.a., 8 8.
Ditto. No. 7 10,000 ohms m.., 1268. Ho. 8
type 11603, 3 blade, M ohims, 10 volta, 4 m.; No. 83, type W.E.
on 4in. ebonite panel 40 ochms 6 v. 30 m.a., 10/-
WULTI-BLADE RELAYS.—No. 9 type, A.G. 1,300 ohms, 2 coll, D.P.
“on off,” £'6. 22 volts, 150 m.a. No. 10 type A.H., 1,300/2,000 ohms
2 enll, 3 cireuils, 6 blade: n-off * 15 volta, 100 m.a., 9/-. Ne. 11 type
831, 1,200 ohums, 8 blade, 8 clreults “ on-off ** 3 eircuits 8.P.C.0., 12 voits,
12 m.a. Blades removable, 12 6. No. 12 type 278 Bpare 1,000 ohm.
coil with armatuie, no contacts, for making relays, 2 6.
LR. SERIES RELAYS.—No. 13 type LA, 1 ohm, 2 on 1 off, 12 6.
No. 14 type L B ditte, 10 ohms, 12/6.
HAND RELAY.—No. 15 type 1,950 coil, 1,300 ohms, trip contacts “on
until hand reset, 12/~ No. 16, ditto, but r countact ret “on’
by hand, trip-oft by relay coil. 1,500 ohms, 14 volts, 10 m.a., 12/-,
SPECIQI. LIGHT 8.P. RELAYS ior model control. No. 3 type D 4} one
blade *“on-off ' 10,000 ohms, 20 volta, 2} m.a., 12/8. No. 4, 2,000 ohrms,
10 volta, 5 m.a., 10/-. No. 4a, 5 ohms, 2 volts, § amp.. 7/6. Heavi
Current Relays for Transmilters, etc. Bounder type b nmpa. 15
American Ham Relays, 7/8. Bhip Magnetic Key Relay, 15/-.
high-class polurised 2-way Relays, 25/-,
SUPERSE ¥SITIVE MOVING COIL RELAYS. —These work on teally tiny
currents from photo-cells, etc., and a small rectifier can te useil for AC
tmpulses. Two types, (1) The famous large double-acting Weston Relay,
open type. model 30, 50/-. List price 50 dotlars : or mounted in mahogany
case glass top, 60/-. For panel use, the smail Zin. meter type W1
works on b( micros, with 130 mils. on m.ain contact, 55'-.
LIGHT DUTY SWI for Wave-change and Semi-iotary D.P.C.O,,
6d. R.A.¥. Switch Boxes for 3 circults, rocker type, 1.3. “@-way Rocker-
toggle, 2’-. B-way ditto, 3'8. Yaxley and Rex Wuve.change D.P..
#-way roller contact, new, 1/3.  Bulgin 3-polnt Wave-change, 8d.  Tune-
well H.P. on-off semi-rotary, 8d.
MAGNETIC SWITCHES.—Overload Trip, 2 to 4 amnps., 7/8: 6 amps.,
10/-; 10 amps.. 12/~ ; 15 amps, 14/-; 20 ampa., 1§ -. Venner 15-day
Time Switches ** on-off,”” 1 amp., 8 amps., 25 amps., 200 amps.  Cheap.
TRANS 'TERS, MORSE AND SIGNAL

——Ex W.D., Lalunced. solid brass
tungefl contacts. indicator lamp.
Type KBSL, a galne: for 7/6. Other
eys from 3/~ to 30/. Learner's cutfit
complete, 49. Ask for specinl {lus-
trated Key List " K.W.'
AR.P. HELPS.-—Portabie Fileld Tele-
- phone Btations and Exchangea. few left.
Unbreskalle cable, 55 - per mile. BIGNAL LAMPS, Lucan day aud
nizht portable, £3/10. Aldls, CA.V. ditto. £3/! Army type DLt
double headphones, poeket type, 2 6 pair. Big Mains Alarmt Be'ls, D.C.
and A.C. Malns Motor Blowers, D.C., 55/~. A.C. 85/-.
BATTERY CHARGING ON A.C. MAINS.
The A.C. NITNDAY will keep your battery fit without attemtion.  Modei
N/A@, 100/250 volts AC. und D.C. 6/8 volts § amyp., 15/-. Modei N/B6,
100230 volts 1o D.C. 6,8 volts 1 amyp., 25/-. Model N'C6, 100’250 volts
C., 6,8 volts 2 amps., 35/-. Model N'D 12. 100250 volts
e /iénnp.. 32/-. Ditto, 12 volts 2 amps., with G-volt tap, 58.-.

W

.C. GENERATORS, 120 watt 12 volt 10 amp., with vee puliey, 35/-.
§ Kw. 12/18 volts 30 amps., with vee pulley, 48/-, Bhunt wound.—110
volis 1 amp., 15/ ; 200 volts § amp., 17/6 ; 210 volts 1} smp., 26/-.
WINDMILL GENERATORS, totaliy en-
closcd, bali-bearing, stait charging at 300
reva., 6 to 12 volt. 8 amps., 35/~. 25
amps., 45/-.

DISC RECORDING TO LEARN MORSE.—
Electric FEIGH sct has ball bearing
centre gear box and geared vraverse rod.
8ct with Tracking Gear, pick-up and
Tone-arm fltted diamond. TFitted on a
Radlogram enables ** hams ** to hear theic
own flsts.  87/6.

1f wnabdle to call, send for Bargain List of 16

tlluatrated pages or write, stating your wanis.

ELECTRADIX RADIOS

218, UPPER THAMES STREET, LONDON, E.C.4.
= Telephone : Central 4611.

Q.C.C.Tyess

FREQUENCY
CONTROL UNITS

(As specified by **The Wireless
World."")

Ground to within Skc. of your
specified frequency in the 7Mc.
amateur band and supplied
complete with official calibra-
PRICES. tion certificate to an accurac
s puir ey 1 C70G555/ i
without ),oMI;'r 15/" Send 1}d. stamp for our full price
BASEBOARD MOUNT for the 1 3 liat of all typex of gnariz erystals and
type 85unit................ / radio transmirsion componenis,

THE QUARTZ CRYSTAL CO. LTD., Kingston Road, NEW
MALDEN, Surrey. 'Phone : Malden 0334.

Price 25s. net.

REPAIRS AND SERVICE

. SERVICE with a Smile.”

AMER]C AN Valves, spares, linecords, rewinds; repairers
of all types of .American and British receivers.—
F.R.1., Ltd., 22, Howland St., W.1. Museum 5675, [0434

" OUD-SPEAKER Repairs, British. American, any
4 make, 24-hours service; moderate prices.—Sinclair
Speakers, Alma Grove, Copenhagen St., N.1. [0590

GUARANTEED Repairs Any Transformers, choke,

motor armature, counverter, dynamo, etc.; keenest

prices, immediate quotation, prompt dependable serviee.
—8ee below

.T.P. (IONDON TRANSFORMER PRODUCTS, Ltd.),

Willesden, N.W.10. Willesden 6486 (3 lines). fhas

2

AINS Translormer . Service, Repairs, rewinds, ot
L construction (o specification of any type, competi-
tive prices and prompt service.—Sturdy Electric Co., Dip
ton, Newcastle-on-Tyne. [o516

FPOCI[ Spenkcr Replacements. cone assemblies supplied
2 {rom 4/-; field coil and transformer rewinds; trade
radio service.—National Radio Epoch Reproducers, 126,
Elthorne Rd.. N.19. Arc. 1319. [8306

ETROPOLITAN RADIO  SERVICE.—Guaranteed
repairs to American and British receivers; American
vaives, service parts and rewinds; trade supplied.—1021,
Finchley Rd., N.W.11. Speedwell 3000. foa3s

COTT-8i:8SIONS . REPAIR SERVICE.—All types ol
receivers overhauled, rebuilt, repaired, including
American communication sets, W.W, Monodials, All-wave
Supcr-Seven. Variable Selectivity 1V, etc.
COTT-8ESSIONS REPAIR SERVICE, popular for 15
*» years from Land's End to John-o-Groats; van col-
lection London area; immediate, courteous and skilled
attention to every instruction.
COTT-SESSIONS REPAIR SERVICE, Exchange
Works, Muswell Hill, N.10. Tudor 4101-2, {7497

REPAIRS to Moving Coil Speakers a Speciality: cones
; und coils fitted. fields altered; prices, including
eliminators, quoted; loud speakers, 4/-; L.F. and output
transformers, 4/-, post free; guaranteed satislaction; trade
invited, estimates free; prompt service.—Loud-Speaker
Reprir Works, 5, Balham Grove, London. Battersea 1321.

[0394
MISCELLANEOUS

IRELESS WORLDS.” July, 1933, to March, 1939,
offers wanted; rlso quantity C.C. DSC and
enamelled wire, cheap.—Harris, 43, Jordan Well, Coven-
try. 18322

(‘1 .P.0. Engineering Dept. (no experience required); com-
X menciag £3 138. per week; age 18-23; excellent pro-
srects; free details of entrange exam. from: B.I.E.T. (Dept.
574). 17-19, Btratford Plece, London, W.1. [8309

EVERY Radio Dealer Who is Not a Regular Reader
of " The Wireless and Electrical Trader ™ should
send his trade card at once for a specimen copy and full
details of the *“ Trader” Services. ' The Wireless and
Electrical Trader” has the widest influence, the largest
weekly circulatjon, and is read by all the lending manu-
jacturers and traders. Trade only, 15/- per annum,
post free.—Published at Dorset House, Stamford St.. Lon.
don, 8.E.1. [0615

PATENTS

Y RACTICAL Hints on Patents,” irce on application.
—MThe Imperial Patent Service, First Avenue House,
High Holborn, W.C.1. Preliminary consultation free.

(0481

HE Proprietor of British Patent No. 368109, daied
April 9. 1931. relating to Improvements in Antenna
Systems. desires to arrange by licence or otherwise on
reazonable terms to exploit the above and ensure its prac-
tical werking in Great Britain.—Enquiries to Mr. B. Singer,
Chryster Building, New York City, N.Y., U.S.A. [8305

. TUITION

RADIO Training.—P.M.G. exams. and 1.E.E. Diploma;
prospectus Iree.—Technical College, Hull. [o611

GUARANTEED Posts.—Complete wireless training:
ship and shore services. Television. Day, evening
and postal. Boarders taken. Prosp. free.—W. London
Radio College, Grove Park Rd., W.4. (Chiswick 3244.)
[osso
'“/'IRELESS Careers; increased salaries and pensions
make radio a profitable and interesting profession;
we train students for all branches and guarantee appoint-
ments; Britain's lcading Colleges; boarders accepted;
write for free prospcctus.—Wireless College, Colwyn Bay.
or Wireless College, Calmore, Southampton. [8220

BUSINESSES AND PROPERTY FOR
SALE, TO BE LET, OR WANTED

RADIO Service and Transformer Winding Business for
8ale; convenient West End premises at very low
rental; good trade connection; established six years; price
£50, stock and fittings at valuation.—Box 9338, c/o The
Wireless World. [8332
*“ FPYHE Wireless and Elcctrical Trader * is an essential

part of the equipment of ever{y Wireless Trader; its
pages ycflect the very latest turn of trade events, and it
ig' rcad by all the leading dealers and manufacturers, for
particulars of businesses offered or wanted. By subscrip-
tlon to the trade only, 15/- per annum, post free.—Send
your trade card for specimen copy to Dorset House, Stam-
ford St., London, S.E.1. {o614

SITUATIONS VACANT

ELEVISION Eungineer Required, with experience ot
scanning problems; University degree or equivalent
preferred; reply. stating experience, age xnd salary re.
quired, to Box 9202, c/o The Wireless World. [8256

RADIO Engineer Required, with experience ol high fre.
quency measurements; University degree or equiva-
lent preferred; reply, stating experience, age and salary
required, to Box 9201, c/o The Wireless World. (8255

NTELLIGENT Young Man (25-30) Required for Demon-

- stration of Medicul Apparatus; good address and elec-
trical knowledge essential; University an asset.—Apply,
stating salary required, to Box 9330, c/o The Wireless
World. (831s

Post free 25s. od.
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This is THE big event of the radio year!

RS639—illustrated. 8 stages, 6 valves,
4 wavebands, for AC Mains. Price £9
RS639U. As above, for AC/DC Mains.

RS739. ¢ stages, 7 valves, 4 wavebands, for AC
Mains £10 17 6
RS739U. As above, for AC;DC Mains.

PP739, g stages, 7 valves, 4 wavebands, push-pull
output, providing 10 watts undistorted, AC £ I 0

PP939. 11 stages, 9 valves, 4 wavebands, push-pull
output, providing 1z watts undistorted. Noise sup-
pression, variable selectivity, non-drift, IF transformers,
permeability tuned, wave range 10-2,200 metres,
JAC s £14 14 0

PP939U. As above, for AC/DC Mains.

H: McCarthy Ltd., .
92, Queensway, Bayswater, London, W.2

Please send Abridged List of Chassis, free.

TD,

THE SHORT-WAVE SPECIALISTS

SPECIAL OFFER |!!
Fuily shrouded Trans ormers by America’s largest manufacturer,
they last.

All 230 v. primary and fully impregnated.
T28708—375/375 v. 150 m/A., 6.3V5A. 2.5V5A. 5V3A

‘While

15/~
T19610—350/350 v. 150 m/A., 2.5V6A. 2.5V2A, 5V3A ° 126
T7236—375/375 v. 120 m/A., 6.3VCT. 44, 5VSA .. 10/8
T7326—350/350 v, 100 m/A., 6.3VCT, 3A. 5V3A .. 86
“T7307—350/350 v. 80 m/A., 6.3VCT. 3A, 5V3A .. 76
T7000—320/320 v. 80 m‘A., 6.3V4A. 5V3A ... 76
T6025—320/320 v., 80 m/A. 2.65V6A. 5V3A .. 76
T464919—10V4A Primary Tapped 110—250 v. 5/6
The ing chokes are interl d and impregnated,
T7007—230 m/A., 135 ohma, 20-8 Hy., cadmiom shrouded - .. 126
T7007A—150 m/A., 250 ohms 30-12 Hy., cadminm shrouded 12/6
100 m/A., 20 Hy., 500 ohms, unshrouded .............. 411

G0 m'A., 15 Hy., 250 ohma
EAVY DUTY TRANSFORMER for models, belis, ete. b
4 mt., 1,500 v. test 500 v. wkg. oil filled condensers, 2/=,

HEAVY DUTY Mains Transformer, worth 45/-. 350-350, 150 m/A.,
4v., 25 a., GT, 47, 64, CT, 12/ ; 300-300 v., 80 m/A., 4 v/, 3 a.

CT, 4 v., 2 a.,CT, 6/6. Moving Coll Bpeech Transformers, 1711,

(GANG CO NDENSERS with Airplane Dial, 8 and 80-1. " Cost 35/-; few

only, 4/11. Utility, 7/6. Microdials, 8/,

W.B. 8in. PERMANENT MAGNET SPEAKERS AT ONE-THIRD COST.

Extension Type (no Transformer), 8/11. Standard Type (with Tranaformer),

10/8. Energised 87, 1,200 ohws with Transformer, g

PUSHBAOK Wire, 6 yds., 6d., heavy, §d. Resin-cored Bolder, 6ft.
6d. ; BereenedfFlex, single, 6d. yd. ;- twin, 9d. yd. Avsorted Solder

Tags, 6d. packet, Humdimmers, 6d. each.

Centralab pots, all sizes, 1/6 ; switched, 2/-; tubular glass fuscs, 2d.

Miliammeters, 0-26 m.a.Supwards, §8; Buper, 6/9.

OUR NEW 66 PAGE MANUAL, packed full of valuable information,

Post Free, 74d.

THE NEW RAYMART CATALOGUE shows dozens o New Short-wave

Components and is yours for 1jd. post free.

ALVES.—A range of repl ts, showing a saving of over
50 per cent. Quotations om receipt of types required. Quantity
Discounts to Service i TRADE iries for com icati

equipment solicited.

RADIOMART 5o 5.
G5NI (Birmingham) Ltd,

44, HOLLOWAY HEAD, BIRMINGHAM

The Wireless World Diary for 1939.

SITUATIONS YACANT
IR MINISTRY,

AERONAUTICAL Inspection Directorate.

VACANC!ES Exist for Unestablished Appointments as
Examiners in the W./T. and Ianstrument Branches.
QUALIFICATIONS.

PPLICANTS for Vacancies in Instrument Branch
must have good general education, theoretical know.
ledge of physics, optics, mathematics, training in light
engineering or instrument making. Candidates. must be
able to read workimg drawings and specifications and use
micrometers and other types of measuring .instruments.
Preference will be given to candidates having a good
knowledge of thermometry, precision pressure measuring
lnstmme_nts as used om an aircraft, and of materials
from which they are manufactured.
PPLICANTS for Vacancies in W./T. Branch having
the following qualifications will receive preference :
g(_)od general education, sound technical knowledge of
high Afreq.uenc‘y engineering egual to City and Guilds final
examination in Radio Communications, practical know-
ledge of modern methods of production and “testing of
W./T, transmitters, receivers, wavemeters and associated
equipment; also electrical equipment sueh as generators,
transformers, and of materials from which they are manu-
factured, Candidates must be able to read working draw-
ings and specifications and to use micrometers and other
measuring instruments.
THEY_Musb be Prepared to Serve in any part of the
United Kingdom, to go into the air if required in
connection with their duties, and to drive a car.
UCCESSFUL Candidates wil! be Required to Undergo
a Period of Training in Aeronautical Engineering
Inspection not exceeding 3 months.
URING Training Candidates will be regarded as on
probation and paid at the rate of £184 a year. On
satisfactory completion of the training course, they will
be appointed as Examiner and paid at £246 a year,
rising by increments of £12 if service is satisfactory to
£337, except that the starting salary jor entrants below
the age of 24 years will be reduced by £12 for each year
below that age.
SUBSISTENCE Allowance at the rate of £1 5s, weekly
is payable whilst under training to married men (and
others with certain dependents) who normaily reside out-
side the training centre.
SALARIES are Paid Monthly in Arrear.

NORMAL Age Limits 21—50 Years. Candidates be-
tween 50-55 years will be considered it they have
had experience of engincering inspection.
CANDIDATES Who, on interview, fail to gqualify for
the Examiner Grade, may be considered for:—
ASSISTANT Examiner.—S8alary scale £184-£10-£246.

ASSISTANT Examiners do not undergo training, but
are appointed direct to an A.LD. statxoﬁ. They may
later become eligible for promotion to Examiner on
attaining the requisite standard of efficiency, providing
they are willing to undertake the obligations required of
Examiners as above. 1
APPLICATION Must be Made on Form 786, copies of
which can be obtained on application (by pQS@card
only) to:—The Under Secretary of State, Air Ministry,
1.G., 34, Berkeley Square House, Berkeley Square, [:;(}B
TELEVISION Engineer Required. junior television en-
gineer having previous experience with well estab-
lished firm; write.—Philco Radio and Te[evmon Corpora-
tion of G.B., Ltd., Wadsworth Rd., Perivale, Greenford,
Middlesex. [8323
RADIO Engineer or Television Engineer Required, with
experience of ‘ultra-high - frequencgy - measurements;
University degree or" equivalent preferred.—Reply,  stating
experience, age and salary reqmired, to Box 9203, cjo
The Wireless World. [8257
OYAL. AIR FORCE.—Men of _good eduecation required
for enlistment and training as wireless operators and
armourers; age .limits 17%-35; write® or call—R.A.F.
Recruiting Depot, Victory House, Kingsway, London,
W.C.2, or any R.A.F. Recruiting Depot. [8311

VACANCY for two Apprentices; jindividual training
- given in construction latest types transmitters and
receivers, in approved Air Ministry organisation; small
premium first year, commencing salary second year; ex-
cellent opportunity for right type of young men.—Apply
Box 9299, c/o The Wireless World. [8303
ENGINEERS Required for Calibration and Development

Work on Commaunication Instruments; applicants
should have had experience on similar work and possess
technical qualifications equivalent to higher National Cer-
tificate; write, giving details of previous experience, train-
ing and salary required.—E. K. Cole, Ltd., Ekco Works,
Soutrend-on-Sea, Essex. (8304

BOOKS, INSTRUCTION, ETC.

MERICAN Valve Data.—The new 200:-page Raytheon
Valve Data Book gives full characteristics and appli-
cations of all types of American valves; invaluable to all
servicemen; post free 2/3: abroad 3/-—Leonard Heys, 36,
Henry 8t., Blackpool. [0598

THE INSTITUTE OF WIRELESS TECHNOLOGY
(incorporated),
4, Vernon 'Place, Southampton Row, London, W.C.1.

OVERSEAS EXAMINATIONS

Overseas Candidates for the November Exami-

nations must submit their applications to

the Secretary not later than July 31st, 1939,
FULL INFORMATION, WITH PARTICULARS OF MEMBER-

SHIP, MAY BE OBTAINED FROM THE SECRETARY.

P Pamphoni
AMPLIFIERS

Pamphonic Reproducers Ltd. (dssociated with PYE Lid:)
45, St. Pancras Way, London, N.W.1.

‘Phone : EUSton 1727.

1s. 6d. net.

\HEAR YOUR

ST for the
IRST
TIME:

f L
With the Belling-Lee ‘SKYROD '’
Aerial System, you hear the true
performance of your receiver for the
first time. Modern conditions have
surrounded practically every house
to-day with a field of electrical inter-
ference from power cables, telephone 1
wires, vacuum cleaners, lighting
circuits, etc., re-radiated by every
piece of metalwork in the house,
including the gutters. Pure signals
lie above this field, where only the
vertical * SKYROD ’—stretching 25ft.
above the roof—can reach them. A
special shielded down-lead then pro-
tects them ‘as they travel down to
the set.

MONEY-BACK
GUARANTEE

The ‘SKYROD’ Aerial System im-
proves reception, extends range
and increases signal-to-noise ratio |
amazingly. You don’t have to take
our word for it, either. If you are ;
disappointed with results, we will
arrange for the full refund of your
money. Ask your dealer, or write
for interesting free booklet.

In four different mount-

ings from

£3-19-6
to £6-7-0

or on H.P. Terms from
1/3 weekiy.

Prices do not apply to
Eire,

' @™ 7pe BELLING-LEE

KYROD

AERIAL SYSTEM

BELLING & LEE LTD.,
CAMBRIDGE ARTERIAL RD., ENFIELD, MIDDX.

© &) 7105

L
N

Post free 1s. 7d.
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FOURTH EDITION Revised and Enlarged with 50 Additional Pages

WIRELESS SERVICING MANUAL

By W. T. COCKING

{of *“ The Wireless World")

The most complete book of reference of its kind. A
reliable practical guide for amateur and professional

The present Edition of the « Wireless Servicing Manual ” brings the material of the book right up to
date and includes an additional chapter on television receivers which is practically the only source
of servicing information available on this subject.

Testing apparatus is fully dealt with and the methods of locating and curing faults in receiving
equipment are explained.

Ganging, Automatic Volume Control, Instability, Distortion, Mains Hum, Whistles, Local Interference
and Aerials, are all separately treated.

The reference material, including base-connections for British, Continental and American Valves, and
the various colour codes for components, has been extended and revised.

BOUND IN CLOTH BOARDS
SIZE 7} ins. x § ins.
288 Pages
5/- net. By post 5/5
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To EMPIRE READERS & THE TRADE

We have a wide range of Receivers, Chassis, Tuning }
Units, etc., specially developed and built for Empire use, -
tropical and otherwise. I :
We also welcome enquiries for special designs and cater |
particularly for Manufacturers and Wholesalers through-
out the Empire. !

|

No business is too large, too small or too difficult for us
to handle.

el il W | ' EDDYSTONE %i5é7 MANUAL

Would you not like to receive a Book, that with
the friendly freemasonry of a clever fellow-

build various interesting Sets, gripping your keen
attention with clear-cut demonstrations of little un-
derstood Short Wave appliances? Well, such a Book
is the Eddystone Short Wave Manual. he

constructional articles for building eimple 8.W. Recelvers, low
and medivm power Tra ] A C ion Re-
ceiver Preselector, Cathode-Ray Oscilicscope, etc., ete. 30

Agencies available in gertain parts of the Empire.

build,” etc. " Every page alive with up-to-the-minute interest
for people like YOU. det YOUR copy NOW,

i

JOHN McCLURE

PRImrose 5435 Price 4/- from W. H. Smith or Radio Dealers, or 1/2 Post Free from
Stratton & Co,, Ltd., Eddystone Works, Bromsgrove St., Birmingham, 5.

HERE IS A % ATHIS COUPON

00K THAT WILL INTE WILL BRING
YOU The BOOK

To Stratton & Co

cxperimenter, goes thoroughly into the matter of §Bromsgrove St.,

Modern Short Wave practice — showing how to § Birmingham, 5.
| enclose 1/2

Please send me

1t's packed with information and fully supported by fllustrated Manual.

photographs, nearly three dazen diagrams, details of “ how to § Address

Led.,

Eddystone
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INCREASE THE OUTPUT OF YOUR SERVICE DEPARTMENT

INSTALL THE
TIME-SAVING GM.3155

MORE jobs per day! That’s the way to make service really profitable.
tedious, expensive business of fault-finding by uncertain methods, and automatically

increase the capacity of your service department.

You can do it easily with the NEW MULLARD CATHODE RAY OSCILLOGRAPH
TYPE GM.3155. Here’s an instrument that quickly gets to the root of radio and tele-

vision service problems. And remember, it’s designed for the
Service Department, not the laboratory. It’s easy to master and
€asy-to use.

WRITE FOR THE BROCHURE that describes the
GM 3155 at work on fault-finding and circuit alignment, and
compare it with old-fashioned methods.

Mullard

VALVE SALES DEPARTMENT
225 TOTTENHAM COURT ROAD, LONDON, W.I

Cut out the

e e e - ———————

Y !
LIST PRICE £25 77t ...

These two well-known instruments can be used with the GM.3155.
Service Signal Generator Type GM.2880F. With artificial aerial covering short,
medium and long wavelengths. List Price £21 (subject).
Frequency Modulated Oscillator Type GM. 288l. Permits direct reading of
bandwidth with variable bandwidth control. List price £8.10 (subject).

FULL DETAILS ON REQUEST.

T R TP EN T O )

[0 Please send a copy of the brochure < The GM.3155 at Work.”

O Please let us know when you can arrange a demonstration at this
address.

NAME

ADDRE

[ e

Third Edition of

WIRELESS
DIRECTION |
FINDING

By R. KEEN, B. Eng.

A BOOK OF INSTRUCTION AND REFERENCE FOR
ENGINEERS, TECHNICIANS, TELEGRAPHISTS AND
OTHERS ENGAGED OR INTERESTED [IN THE USE OF
DIRECTIVE WIRELESS TELEGRAPHY FOR THE
NAVIGATION OF SHIPS AND AIRCRAFT.

Deals with the principles of Wirefess
Direction Finding and gives an account
of the circuits and apparatus used in
its application to navigation. The
Adcock Aerial has a separate chapter

800 pages covering its principles, installation and
550 illustrations performance. Shore, Ship and Air-
a craft installations, as well as a’ special

25/ eek section on the choice of a suitable site
By post 25/9 for the Aircraft Ground D.F. with

Adcock Aerials are included,

Also useful references to a selected list
of some 600 of the more important
contributions to the literature of D.F.

From leading Booksellers or direct from the Publishers :
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1

LA

MORE
SURFACE
AREA

Designed to give a low resistance earth
contact. Made from solid drawn H.C.
copper. The multiple fins ensure larger
surface area and better contact with the
earth than any driving earth of similar
diameter and weight at present on the
market ; giving nearly 50 per cent. more
contact area than a circuiar rod of equal
diameter, or 100 per cent. more than
a solid rod of equal weight,

About 1}” of the rod is left exposed and
the earth lead is simply clamped against
the rod by means of the copper clamp
ring and screw. No sweatmg or soldering
is required. Supplied in two standard
sizes, 18” and 24", Longer rods of similar
type can be supplied. if desired, to meet
special requirements.

BRITISH INSULATED CABLES LTD.,

CABLE MAKERS AND ELECTRICAL ENGINEERS,

PRESCOT, LANCS. Tel. No. PRESCOT 6571

WIRELESS

APPARATUS

(UK. Patent Nos.
438598, 423385. 430040,

Mention of “ The Wireless World,"”” when writing to aduvertisers, will ensure prompt altention.
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ON YOUR H.T. SUPPLY?

CAN YOU DEPEND
3 m pfuce O

W.Wfor @ copz,"}f‘
AL +» whic!
tal Way- s uits.
.« The All Me and circ

contain full details
w '

E
OUSE B’RAK.s CrosS

INGH i
stzork = ‘m__/_,//;

How easily the morning paper can come between a
man and his wife. For men must read and women
must chat! The solution of the problem is to hand
over the cigarettes. Wills’s Gold Flake, of course, for

e ELECTRICAL

that’s the cigarette women are smoking nowadays.
They’ve discovered why Gold Flake have always been
“ the man’s cigarette.” They've learned to appreciate
the flavour of the really fine Virgiﬁia tobaccos of
which they are made. As the fragrant smoke ascends

a quiet contentment reigns. Speech may be silver,
but silence is Gold Flake!

WILLS®
GOLD FLAKE

Ten for 6d. Twenty for 1/-
and, for the week-end, Flat Fifty box 2/5d.-
PLAIN OR CORK-TIPPED

REVIEW

The Complete Technical Journal

Practical articles on all aspects of electricity

supply and utilisation — industrial, commercial
and domestic. Latest news of the electrical
industry and developments.  Advertisement

pages form a comprehensive buyers’ guide.

' Contents of April 7th Issue :—
REFRIGERATION SURVEY

Latest Equipment and notes on selling.

THE RADIO MANUFACTURERS’' ASSOCIATION

History and objects.
CENTRAL ELECTRICITY BOARD
Operations during 1938,
LIGHTING PROBLEMS IN COTTON MILLS
Methods adopted at Blackburn. i

ALL THE WEEK’S NEWS

EVERY FRIDAY 6d, Shieh s gym o 2

22 | 6 per annum, post free,

ELECTRICAL REVIEW LTD.
t House, Stamford Street, London, S.E.l
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E VOLTMETERS

OF ALL TYPES

REGD, TRADE MARK

Mijniature Valve Voltmeter
Type 105X

’

SPECIFICATION :

VOLTAGE RANGES - Three Ranges: 0f5Sv, 0/25v, and
0/100v. Direct reading.

FREQUENCY RANGE - 20cycles/p.s. to |0 megacycles/p.s.

ACCURACY - - - . 5v. Ranges - 39%,.
25v. and .100v. Range + 2%,.

INPUT IMPEDANCE - [00v. Range, 3 megohm.
25v. Range. } megohm.
Sv. Range, 50,000 ohms.

INPUT CAPACITANCE |5 ppuf.

SIZE N ey TRV T
NETT WEIGHT - 4 Ibs. 12 ozs.
FINISH = « » = - Grey Enamel

PRICE—£12-2-0

A. simple, -inexpensive, accurate Valve Voltmeter, compietely self-contained, operating
from a 3-vole torch battery fitted within its. case

A highly sensitive micrometer is used jn conjunction with a diode rectifier, the diode making
the circuit substantially independent of valve characteristics, and permitting valve replacement
‘without disturbing the calibration.

The battery voltage is kept constant by means of a rheostat and a voltage range selector
switch is. provided.

Of robust construction, this instrument is idéal for general test. purposes on Radio, Audio
or Power frequencies in the Laboratory, Test. Room or Workshop, wherever voltage
measurement with negligible current consumption is essential.

We shall be pleased to send full details of this instrument and other Voltmeters for use
up to the highest radio frequencies and also details of other H.F. measuring apparatus, on
receipt of details. of your requirements.

SALFORD ELECTRICAL INSTRUMENTS LTD.

PEEL WORKS, SALFORD, 3. Teleptiones :- BLAckfriars: 8883 (3 linesy  Telsgrams and Caber:  SPARKLESS MANCHESTER”
PROPRIETORS: THE GENERAL ‘E LECTRIC €o. Ltd.,, OF ENGLAND

Mention of " The Wireless World,”” when writing to advertisers, will ensure prompt altention.
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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
broadcasting 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 wilk  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 sponsored 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
instead of an early foreign transmission
by the B.B.C.

The Short-wave Side

Taking it Seriously

THERE 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-Splitting

DEVELOPING THE
QUALITY AMPLIFIER

HE use of push-pull amplification

.. with resistance coupling is now

firmly established for ultra-high

qualty 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 pexformance 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 distortion is exceedingly low up
to the rated output.
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 oufput valves.
The changes which this necessitated were
chiefly to the mains equipment, for the
output stage needed some 350 volts at

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

R2

-HT

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

The phase 'charac-_

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
choke. The resistance of the field was
1,250 ohms, and at 120 mA. the drop
across it was 150 volts. This made an HT

The Wireless World, April 13th, 1939

in Push-Pu

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-
¢eding stage, however, had to be a phase-
splitter, and considerable development
took place here. As it is in connection

supply after the first choke of 435
volts necessary.
'With the in-
creased current
consumption
of the output
valves. under the

new ,;atlng it
proved - very diffi-
cult to retain the
field winding in the
HT supply and at
the same time have
an economical
supply. It wascon-
sequently decided
in a later amplifier*
to make no pro-
vision for energis-
ing a speaker field,

:g?f

—

Fig. 2.—The arrange-
ment of Fig. 1 can be
applied to a .grid de-
tector, but the whole
input circuit is floating.

= £
S

and this decision was ‘arrived at after
taking two further points into account.
First, permanent-magnet speakers weie
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 500
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

Although connected as a smoothing
choke and acting as such, 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

t The Wireless World, Communication Rec;
ver, Aug. 18th, 25th, Sept. 8th, 1938.

with phase-splitting that ‘the newest
development -occurs, it.is of interest to
trace the various methods adopted and to
see their advantages and disadvantages.
The ornginal arrangement wused for
gramophone is shown in Fig. 1. Equal

resistances R1 and Rz are connected in the

cathode and anode circuits of a triode and
equal voltages e1 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 R2 were both in the
anode circuit. There is the minor dis-
advantage of a potential difference
between heater and cathode of 50-100°
volts, 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 e2, and the other terminal
by e, + e;y, where e,y 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 thin other
arrangements. '

For radio, a similar method can be used
with the valve functioning as a gnd
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mplifiers ..

ANY

4

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
1in 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 cr across
R1 +Rz is fed to one side of the push-pull
amplifier. A portion of the output is
tapped off across R2 and fed to V2 through
the C1 R4 combination. The voltage e2
developed across R3 is in the opposite
-phase and feeds the other side of the push-
pull amplifier.

For equallty of the two outputs (e1 = e2)
itis necessary that R2/(R1+ R2) be equal

of the more important 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
o a simplification of the amplifier.

1
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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 is
not always a possible condition in the
output stage, for a by-pass condenser may
be desirable for
other reasons.

The balance on a

AWMAS—+H T

o1 signal in Fig. 3 is

only good. over a
range .of fre-

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

hence e2, is taken

—

h'r 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=R1+Rz2, the valves are similar, and
‘e1=e2, the alternating components of the
"anode currents through Rj5, 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 er is greater than e2, the voltage
developed across R5 gives negative feed-
back on V1 and positive feed-back on V2.
It thus acts to reduce e1r and insrease e2.

from er through
the coupling C1 R4.
Inevitably, e2
falls off in respett
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+R2 make the ratio
of ex/e, fall off; e2/e; falls off more
rapidly, however, because V2 is fed with
a fraction of ex 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

Vz 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 V2.

‘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

:

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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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 Quality
Amplifier is a modification of Fig. 1. Itis
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 heavy negative feed-back along the

Wireless
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undistorted output with a reasonable HT
supply and allowing for découpling. 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 et
across Rr; the

variations also pro-

duce voltage varia-
tions across Re,
4 which are applied
§R4 to the grid of V2
and cause anode
current changes in
this valve, and
hence produce ez.
The operation is
more easily under-
stood by assuming
a small defmite

R5

change of grid
potential on VI
and following its

|

results. Suppose
the grid potential

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

input from the cathode circuit of Vi.
feed-back on Vi.

cathode resistance, with the result that the
gain is only about 0.8—o0.9 per side ; that
1§, ex/e;y=ez/en=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
dlrectly, however, so.  that this valve
precedes the push-pull MHL4 stage. For
balance R1=Rz2+R3, or if Rz is shunted
by a 50-uF. condenser, R1 =R3.

Perfect balance is not obtained at very
low frequencies because of the impedance
of the decoupling circuit ; at very low fre-

" quencies el/ez 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/ez will increase with frequency.

A New Circuit

As with the circuit of Fig. 1,-there is a
difference of potential of s50-100 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 ez in thesame 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 Ambplifier
is to obtain the phase-splitting in the stage
immediately preceding the output 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 sufficient

There is some negative

changes in a posi-
tive direction. This
causes a rise in
anode current in
V1, and consequently a rise in cathode
potent1a1 and a fall in anode potential eI.
The rise in cathode potential means that
the cathode! voltage of V2 rises with
tespect 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-

V2 derives its

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 Rc, however, so they
will set up no voltage drop across it ; con-
sequently, V2 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, er
and ez cannot be equal. To make the
outputs the same Rz 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 Rr=Rz2 perfect equality
of output cannot be secured, the balance
can be made as nearly perfect as we like
by increasing Re sufficiently. Then the
input to Vz is very nearly equal to the
grid-cathode voltage of VI. So far as V1
is concerned the voltage across Rc acts
as a negative feed-back voltage and the
stage gain of VI is very neatly one- half of
what it would be if Rc were absent.” The
input required for a given total output
er+e2 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 termina}
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
Rc=(Ra+R1)/(x+p) (e1/ez—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 x is 20, then
if we permit 10 per cent,. unbalance
(ex/e2=1.11) and R1 is 23,000 ohms, Re
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

U be.increased in-

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

X
F-Y
AAAA
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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 e1 and

March,

1 Journal of “Scientific Instruments,
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 ]unctlon of R4
and R5 must be +136 volts,
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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 Rc 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 u. 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=Mullard 354v.
or equivalent; Ri=Rz2=50,000 ohms,
R3=600 ohms, R4=15,000, R5=R6=
2 megohms ; C1=C2=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/e=14.5
and ez/e;y=13.1. These are calculated,
not measured, values and allow for o.25
megohm grid leaks in the following stage.

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

+HT

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 p, 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 p
is about 37. Suppose we make Ri=
'50,000(2, 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. H

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

-Vz2, R1=R2, C1=C2, R5=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 Cz R6 which upsets the balance
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A balanced output can be secured by
making Rz somewhat larger than Ri.
It this is-dope the circuit is no longer per-
fectly balanced as regards the HT supply.

40,
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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 Rc,
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.00ox uF. 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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Fig. 9.—The frequency-response, including the.output transformer, shows'a drop of about
1 db. at zo c/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 47 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
the 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 ad]usted for minimum
output in 'phones or oscilloscope. With
a small input the balance is quite sharp.
'The test frequency should_ be of the order
of 400-1,000 c/s.

The overall frequency response is shown
in Fig. g;-at 20 c/s the response is —1.2
db. and at 20,000 c/s it is —0.9 db. The
.maximum deviation over the range of 20-
20,000 c¢/s is thus +0.6 db. It should
be ‘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 and are,
in fact, near the limit of accuracy of the
measuring 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 SS036, with a resistance
for the secondary load.

Comparative  Advantages

Comparing this new afrangement with
‘the amplifier of The Wireless World Com-
" munication ‘Receiver, we find that one
"valve less is used and that for the same
6utput thé 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 cuirent 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. Tt 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,

I have been making up a dynatron oscil-
latar 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 2o,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 lf_gf;ve_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 Yo page 355 for Henry Fariad's

solution,

The Elements of Radio Communication.
By O. F. Brown, M.A., B.Sc. (Oxon.),
B.Sc. (Lond.), and E. L. Gardiner,
B.Sc. (Lond.). 3551 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 ore 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 sub]ect 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 without 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 formule 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 froin’
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. ' -O. P.

P
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Suppression and

Car

“erformance

ITS EFFECTS UNDER VARIOUS CONDITIONS

By C. ATTWOOD,

ITENTION 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 on contact
breaker points.

4. Causing pinking.

5. Reducing engine power.

B.Sc., 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.

sors) responded im-
mediately to the
starting motor con-
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trol, although the
car had remained
in the open for
lengthy periods and
the cooling water
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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

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

Circuit diagram of the ignition system, showing the additiori of a
relay for shoft-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 net, as some 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 aitered
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
1s 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 thecar. 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.
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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
GAP TOO WIDE.
(0.028” instead of
0.012%)

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

PLUGS BADLY
SOOTED UP.
INFERIOR PETROL.

——E

No difference in power up to 3 megohms.
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.

Idling speed reduced and running

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. Engine
stalls with § megohm but not with 25,000 ohms.

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.

Effect of resistances the same as for normal conditions.

No difference in power up to 3 megohms but bigger efféct on slow rurining

{or values above § megohm.

Effect of resistances the same as for normal conditions.

No difference in power up to 3 megohms but slightly bigger effcct 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-
volve almost infinite patience.

The normal value for suppressor resist-
ances is between 20,000 and 25,000 ohms.
A 25,000-0hm 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
the 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
incteased 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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Magnetic Nickel Allays

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 other
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 secend group, ‘‘Radjometal,”’

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 wvarious

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 foerm 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
degree 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 m&et particular conditions.
Thus, if screening against only a weak
field is required, one 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
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which serves to intercept the greater part
of- the field. Anything which passes
through the first screen, however, may
subsequently be dealt with by a second
screen of high permeability, low saturation
material, thus effectively restricting the
field arid minimising interference.

Whilst ‘cores for transfermers, chokes,
etc., on the one hand, and magnetic
screening, on-the other, represent the main
uses of the high permeability alloys in
radio, there are other applications of in-
terest to the radio engineer. For example,
‘“ Mumetal *’ is used in the manufacture of
‘gramophone pick-ups by reason of its low
coercive force and low hysteresis loss, thus
ensuring a rapid response where minute
variations in flux are involved.

Another application of great technical
interest is in connection with permeability
tuning. In the first experiments in tuning
high-frequency circuits by the insertion of
a core of magnetlc material within a tuning
coil, nickel-iron alloys were. employed for
the core material. With the development
of push-button tuning, equipment of this
type i5 becoming of gredter importance,
and although pure iron in finely divided
or powder form is to-day often used as the
material for the core, interest is still being
taken in the mckel -iron alloys, which with
their lower loss and higher permeability,
offer greater etﬁmency in this application.

Other applications of the high permea-
bility alloys include the so-called
““needles ’’ for. picking up speech from the
magnetised tape used in magnetic record-
ing machines, such as the Blattnerphone,
angd certain’ parts of the external magnetic
circuits used in conjunction with cathode-
ray tubes in television.

Loud-speaker Mdgnets

The development in the last few years of
the nickel-containing permanent magnets
has revolutionised the magnet industry.
Permanent magnet ‘‘steels,”’ such as the
nickel-aluminium alloy ‘“ Alni’’ and the
nickel- alumlmum cobalt type known as
“‘Alnico,”” offer higher efficiency at a lower
cost than before: Experience has shown
that the new magnets are permanent, re-
taining their high magnetic energy content
even under such adverse conditions as re-
latively high temperatures and shock.
Another advantage which they offer over
the earlier materials, such as cobalt steel,
is a lighter specific weight, and this com-
bined with the fact that a smaller magnet
may be used for a given output, has led to
substantial economies. The magnets are
available only in the cast form, but this is
no disadvantage to the radio industry since
the modern type of loud-speaker unit, for
example, is easily adapted to make the
bést use of the cast magnet.

For high-quality loud speakers, for
speakers in battery-operated sets, and for
extension speakers for ordinary domestic
purposes, units incorporating the new
nickel alloy magnets are now . widely.
adopted. Compared with the electro-
magnetic units employed in ordinary radio
sets, - those incorporating the new mag-
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netic alloys have many advantages, in-
cluding lower seryicing costs, and less
trouble with distortion of the moving coil
due to overheating of the unit in service.
No mains hum can be developed by the
energising coil, and, moreover, no sub-
sidiary coils, such as those used for ‘‘ hum
bucking,’’ are necessary.

The advantages of the permanent-rag-
net unit become greater in the larger sizes
of loud speaker, and for this reason, even
in mains-operated sets of the larger sizes,
permanent-magnet units are now used for
the loud speakers.

The magnets used in loud speakers of
the size employed in public halls and
cinemas weigh as much as 7lb. each, and
give a flux density in the air gap in the
unit of some 14,000 to 15,000 lines per
sq. cm.

In the case of microphones, as with loud
speakers, efficiency and faithful reproduc-
tion depend on a high field strength. For
this reason microphones incorporating per-
manent magnets are now designed to use
the hlgh efﬁmency offered by the * Alni’*
and * Alnico "’ types.

A specxally interesting application of
‘“ Alnico”’ is.in the so-called magnetron
oscillator, in which control over ultra-short
waves in radio apparatus is effected by
means of an intense magnetic field. In
the apparatus in question the wavelength
of the. oscillations inside the valve is

Magnet assembly of a ribbon microphone,

as used by the B.B.C., embodying an
aluminium - nickel - chrome alloy magnet
(Darwins, Ltd.).

controlled by the magnetic field pro-
duced by the large block of ‘‘ Alnico,”” the
field being controlled by means of screwed
pole extension pieces.

At the other end of the scale, minute
magnets are now being employed in the
construction of gramophone pick-ups.

Some of these magnets are too small- to.

cast, and alternative methods of construcs
tion, such as shaping the magnets by
pressing from powder, are being worked
out in different parts of the weorld.

A recent development is in connection
with focusing magnets for cathode-ray
tubes as used in television. In this case,
ring or similar type magnets placed around
the. tubes serve to focus the cathode-ray
beam.

Other applications of the magnets in

.
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apparatus associated with the radio in-
dustry include instruments ‘of all types
for radio- control rooms, and generators
used in aircraft for providing energy for
the operation of radio sets. In any
applications, in fact, where permanent

-magnets are required -the new materials
-offer interesting possibilities.

Magnetostriction Oscillators

In discussing the magnetic properties
of nickel dnd its alloys in the radio in-
dustry, reference must be made to the
magnetostriction oscillator, in which the
peculiar properties of nickel have led to
its use as the oscillating element in appara-
tus for establishing frequency standards,
As already mentioned, the principle of
magnetostriction is that the material alters
its dimensions on being subjected to a .
magnetic field. It has been found that a
bar of nickel, for example, when placed
in a magnetic field, actually contracts to
quite an appreciable extent, and when the
field is alternating, it is obvious that the
bar will contract and expand to the move-
ment of the field. If the dimensions of
the bar are adjusted so that the vibration
induced in it by the alternating field cor-
responds to the natural frequency of
vibration of the bar, then’the resonance
effect becomes operative, and the bar will
vibrate with such amplitude that an
audible note may be emitted. Alterna-
tively, the vibration of the bar may be
made to react on electrical circuits. This$
principle is applied to frequenc standards
for use in radio work. Provided that the
dimensions and temperature of the rod of
nickel are all standardised; then the fre-
quency of the resonant vibration may be
calculated. By determmmg experiment-
ally the conditions under which -resonant
vibration takes place, it is possible either
to check the frequency:. of, un}mown vibra-
tions or, alternatively, to maintain a
standard frequency, as, for exarnple, in a
broadcasting station.

Limitations of space preclude & detailed
discussion of all the applications of nickel
alloys for magnetic purposes in the radio
field. Sufficient has been said, however,
to.indicate that for high-permeability pur-
poses, as permanent magnets, and in other
special directions, these alloys offer im-
portant and interesting properties, which
‘have all contributed their share towards
the development of high-efficiency radio
and’ television.

Learning Morse

A NEW booklet with the above title has just
been published to enable those desirous of
learning-Morse to master it with a minimum of
effort. As more rapid progress can be made
by memorising the sounds represented by the
dots and dashes at the outset, a small self-
contained Morse practice set is described and
constructional details given.

The contents include the complete Morse
code, ‘* Q' code abbreviations, the QSA and
RST codes employed by amateur transmitting
stations, and a list of International Prefixes
for identifying amateur stations.

It is obtainable from the publishing offices
of The Wireless World, Dorset House, Stam-
ford Street, London, S.E.1, and the price is
6d. net, or 7d. post free.
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UCH interest has been shown by

readers in the article by H.

Harris' on the advantages of

* the multivibrator for rapid and

easy alignment of superhets. The follow-

ing are particulars of-a commercial multi-

vibrator produced by the makers of the

well-known ‘‘ Monarch’’ Signal Genera-
tor.

It will be remembered that the object
of the multivibrator is to supplement, not
to supersede, the signal generator; and
that the adjustment of oscillator padding
condensers, which with a generator alone
is a rather tricky and lengthy process, is
‘made as simple and quick as straight-
forward trimmer adjustment. It can,
therefore. be carried out expeditiously by

AID TO RAPID
ALIGNMENT OF
SUPERHETS

All controls are mounted

on the front panel, here

partly removed to expose
the chassis.

The difficulty about padder adjustment
with the signal provided by the usual form
of signal generator is that the frequency to
which the preselector circuits are tuned is
not known exactly, and that as they have
already been set at the high-frequency
end of the scale it is allowable to adjust
them to the lower frequency generator
signal only by means of the gang con-
denser, which carries the oscillator tuning,
too. A process of trial and error is, there-
fore, needed to arrive at the setting of the

' gang condenser and padding condenser
that are optimum for the signal frequency
selected. If a continuous band or spec-
trum of signal were available, of substan-
tially uniform strength over the small
range of adjustment concerned, it would

.
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“Monarch’
Multivibrator

sets by the therinal agitation noise; but
the multivibrator supplies a suitable sig-
nal controllable up to a strength sufficient
for even the least sensitive superhet. It
does this by generating an oscillation at a
frequency of a few hundred cycles, so
rich in harmonics that all the usual radio-
frequency tuning bands are covered by
them.

In the ‘‘Monarch’’ the fundamental
frequency is about 400 c/s, and har-
monics up to and beyond the 50,000th are
detectable. The result in the receiver to
which it is applied is a 400-cycle not re-
gardless of the frequency to which the
receiver is tuned. The first stages of
alignment are carried out as usual on a
single signal produced by the signal
generator ; then for the padder adjustment
th~ multivibrator is substituted.

Detecting “ Flat Spots ”’

A further advantage of the multivibra-
tor is that it enables the sensitivity (and
hence the accuracy of tracking) of a re-
ceiver to be roughly checked over the
whole of each waveband ; a process that
is generally omitted when only a signal
generator is available, on account of its
being excessively tedious.

The circuit diagram of the *“ Monarch "’
shows it to be similar to the one previously
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Circuit diagram of the ‘Monarch’’ multivibrator.

comparatively unskilled operators; which
is particularly helpful when large numbers
of sets have to be dealt with economically.

Y The Wireless World, February 23rd, 1939,
p- 181

merely be necessary to adjust the padder
- to maximum response, which would occur
when it caused‘the oscillator to track cor-
rectly with the jreselectors. Such a con-
tinuous signal is provided in very sensitive

The dotted lines indicate screening cans-within the metal case of the instrument; the
mains lead is also screened by a braided sheath.

described by Harris as regards the two
back-coupled valves that generate the
signal ; but a valuable additional feature
is an amplifying stage, employing an
acorn triode, for counteracting the ten-
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dency for the harmonics to diminish in
strength as their frequency progresses,
and so to secure a reasonably constant
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with the valve capacity at about 20 Mc/s

"and at lower frequencies presents a load

approximately proportional to frequency.
Direct or inductive coupling to the out-
put control can be

selected by a
switch ; on test the

8,000
direct connection

(switch to the left)

was adopted, and
gave a somewhat

E
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MICROVOLTS

greater output than

2L Toe the other.
The instrument

db RELATIVE TO 500 uV
|
-

undoubtedly fulfils
the claims made
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for it ; and particu-
larly it was con-
firmed that. the
character of the

Mc/s

RMS values of 30 per cent modulated generator signal equal in
peak voitage to the multivibrator signal at the frequencies indicated.
wide range of frequency, the strength is re-

Considering the very I
! ‘markable uniform.

signal strength over the whole of the
bands from 150 to 20,000 kc/s (except for
a deliberate hollow in the region of 460
Mc/s to prevent direct IF interference).
That this has been satisfactorily achieved
is shown by the results
of measurements taken
at some of the impor-
.tant signal frequencies.
Incidentally, in testing
the instrument some
thought was required to
arrive at a method of
measurement that
wlérul'd give a fair com-
patison. . between the
multivibrator signal and
the usual 30 per cent.
modulated signal from .
a generator. TRITNe
straightforward methbds
were ~ found unsatis-
factory, owing to the
‘rather * peculiar nature
of the multivibrator

Although screening
is thorough, the in-
terior of the multi-
vibrator is easily
accessible.

signal, and eventually use was made of a
receiver with a detector that could be
‘“backed off”’ for muting -purposes, and
adjustment made until each signal could
be just heard. The comparison is there-
fore on a basis of equal peak voltages.

"The signal is smoothly controllable
from this maximum down to zero, at
which the screening of the instrument was
found effective in excluding direct pick-
up even by a sensitive receiver. In spite
of this, the interior is quickly accessible
for changing valves, etc.

The output from one of the pair of
oscillator valves is shunted by an IF ‘trap,
and is led to an acorn valve, in the anode
circuit .of which is a .coil that resonates -

signal is such that
padder adjustment
can be judged quite
well by ear, which
is practically im-
possible in the usual method. Consider-
able numbers of ' * Monarch *’ multivibra-
tors are' in use in many of the American
radio factories, and no doubt there is
scope for them .wherever receivers are

aligned in_quantities.
able from Messrs. Claude Lyons, Ltd.,

They are obtain-

180-182a, Tottenham Court Road,

London, W .1, and the price is £14 Is. net’

for single instruments.

Mains voltages are 200-260 volts 40-60
c/s AC; the black crackle-finished case
measures 8%in. high by 1o%in. broad by
63in. deep overall, and weighs 10 1b.

SPECIAL RECORDS
OSWORTH and CO., LTD., 8, Heddon
Street, London, W.1, have issued a classi-

fied catalogue of gramophone discs for use in_

arranging a musical background to broadcast
programmes, amateur film displays, etc. The
playing speed is 78 r.p.m., and the duration of

.each section is given to the nearest second.

The price has been standardised at 2s. 6d., and
the-diameter of the records at 10 inches.
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Television
Programmes

Sound 41.5 Mc/s Vision 45 Mc/s

An hour’s special film transmission in-
tended for demonstration purposes will be
given from 11 a.m. to 12 noon each week-
day. The National or Regional pro-
gramme will be radiated on 41.5 Mc/s
from approximately 7.45 to 9 p.m. dally.

THURSDAY, APRIL 13th.

3, Cyril Fletcher in ** Re-View.”” 3.30,Gaumont-
British News. 3.40, 233rd edition of Picture
Page, introducing the Chester Hale Girls from
the Dorchester Hotel.

9, Cabaret Cruise, with Commander A B.
Campbell, Irene Prador and Walsh and Barker.
9.45, British Movietonews. 9.55, 234th edition
of Picture Page. 10.25, News.

FRIDAY, APRIL 14th.

3, Vanity Fair, a parade of inexpensive Summer
clothes. 3.15, Cartoon Film. 3.20, British
Movietonews. 3.30-4.5, ‘“ The Monkey’s Paw.”
by W. W. Jacobs and Louis N. Parken

9, Vanity Fair {as at 3 pm.). 9.15, “ The
Shoemaker’s Last,”” a new play by Geoffrey
Thomas. Cast includes Hazel Terry and Cyril
Chamberlain. 10.45, News.

SATURDAY, APRIL r5th.

3, Francis Redvers Miniature Theatre.
Gaumont-British News. 3.20, Joan Collier in
Songs. 3.30, Cartoon Film. 3.35, Tom Walls
in ““ The Van Dyck.”

9, The Chester Hale Girls and Vera Haal, from
the Dorchester Hotel. 9.15, Cabaret Cartoons.
9.30, British Movietonews. 9.40, Demonstra-
tion of Catch-as-Catch-Can ‘Wrestling. 10,
Cartoon Film. 10.5, “ The Almost Perfect
Murder ” a * telecrime” by Mileson Horton.
10.20, News.

3.10,

SUNDAY, APRIL 16th.
3, A Charlie Chaplin Film. 3.25, Friends from
the Zoo. 3.40, Cartoon Film. 3.45, ' The
Charcoal Burner’s Son,” a play for the children.

8.50, News. 9.5, Irene Eisinger, soprano,
accompanied by the Telé¥ision Orchestra.
9.20-10.50, '* A Night at the ‘ Hardcastles’.”’
A modern version of Goldsmith’s play ‘“ She
Stoops to Conquer,” by Giles Playfair.

MONDAY, APRIL 17th.

3-4.30, ‘“The Shoemaker’'s Last’
Friday at 9.15 p.m.).

9, Charles Heslop—* In the Barber’s Chair.”
9.10, * Derby Secrets ’—-Film. 9.20, ‘“ Diver-
tissement,” a song and dance programme.
9.40, British Movietonews. 9.50, “ The
Monkey's Paw " (as on Eriday at 3.30 p.m.).

(as on

"10.25, News.

TUESDAY, APRIL 18th,

3, Starlight. 3.10, Cartoon Film. 3.15, “In
the Barber’s Chair.”’ 3.25, British Movietonews.
3.35-4, “ The Coffin,” a one-act comedy by
John Taylor.

9, Coliseum Night. O.B. from the stage of the
London Coliseum. 10, Gaumont-British News.
10.10, “ From the Tree,”’ scientific, artistic
and utilitarian treatments of wood. 10.30,
News.

WEDNESDAY, APRIL 1gth.

3-4.30, “ Candida,” the first full length Bernard-
Shaw play to be televised. Cast includes Marie
Ney and Julian Mitchell.

9.5, Oliver Wakefield—The Voice of Inexperi-
ence. 9.15, Cartoon Film. 9.20, Demonstra-
tion of ballroom dancing. 9.35, British
Movietonews. 9.45, ‘' Soho.” Introducing
personalities at the Café Cosella. .10.25,
Leila Howell, 'cello and Henry Bronkhurst,
piano. 10.35, News.



The Wireless World, April 13th, 1939

OF
THE

ANTI-INTERFERENCE MEASURES

Radio-Interference-Free Mark for Electrical Appliances

IN 1937 a British Standards

Specification for the limits
of the magnitude, duration and
frequency of occurrence of the
intérference with radio caused by
electrical apparatus was pub-
lished. The Specification indi-
cated that a special Mark was
being registered under the Trade
Marks Act, the use of which
would be permitted to manufac-
turers to denote that the appara-
-tus bearing the Mark was radio-
interference-free within the limits
laid down in the Specification.

This Mark has now been regis-
tered, and the reproduction
-shown is from the new edition of
British Standards Specification
No. 8oo. It may therefore be
expected that in due course elec-
trical apparatus bearing the
Mark will become available to
the public, but some time must
necessarily elapse to enable
manufacturers to redesign their
equipment and to dispose of
existing stocks of unsuppressed
apparatus. It should be noted
that tke Mark may only be used
by manufacturers who have been
licensed by the British Standards
Institution.

Another important feature of
the Specification is the descrip-
tion of the schemes of sampling

‘and the respective tolerances per-

mitted for compliance with the

- Specification, the original edition

of which merely laid down the
limiting figure for the magnitude
of the interference, no indication
being given as to the basis on
which tests for compliance with
this figure were to be carried out.

Copies of the Specification,
No. 800-1939, may be obtained
from the British Standards .In-
stitution, Publications Depart-
ment, 28, Victoria Street, Lon-
don, S.W.1. The price is 2s. 2d.
post free.

BREAKING UP A STATION

Famous Long-wave Transmitter Scrqp;:e:l

ONG waves have already
been largely Treplaced by
short waves for wireless com-
munication, and many a station
which was the pride of its con-
structors ten or twelve years ago
is now silent or broken up.

The famous long-wave station
at Caernarvon, which was one of
the largest transmitters in
the world, is now being dis-
mantled by Thomas W. Ward,
Ltd., of Sheffield. -

The 4o00-ft. masts (ten tubular
and six lattice) were built in
rows 300 yards apart on the side
of the Cefn-du, one of the lesser
heights of Snowdonia. . They
originally supported an aerial
3,900 ft. long and a second aerial
was added later.

At the outbreak of war the
transmitter had only begun test-
ing, and it passed straight into
Government servirc.

A :ecord of the changes and.
extensions at Caernarvon would
indicate tite various stages in the
progress of long-wave transmis--
ston, for every type of trans-
mitter, from synchronous spark:
to water-cooled valve, was tried
outin turn. The ‘‘ timed-spark "’
system, . the most highly de-
veloped form of this method of
transmission, was also employed..

Later the station was used for
transatlantic traffic and sub-
sidiary services in European and
other countries. It has also
been used extensively for the
transmission of pictures to
America, and wordsg could be
transmitted across the Atlantic at
the rate of 100 per minute.

On September 22nd, 1918, the
first message ever sent to Aus-
tralia was transmitted from Caer-
narvon by means of the timed-
spark system.

NATIONAL TELEVISION

My. Ogilvie’s Observations
! E want to take further
steps to make television a
national system at the earliest
opportunity,”’ said Mr. F. W.
Ogilvie, Director-General of the
B.B.C., when opening the
B.B.C.’s travelling exhibition at

Liverpool last week.

‘“The speed at which we can

‘

go forward,”” he added, ‘‘de--

pends on the result of technical
experience as to the means of
transmission—it is hoped these
results will be known before very
long, although certainly not this
year—and  the
finance.”

'HOME OFFICE plans

question  of -

A B.B.C. LOAN?
Reasons Against It
AGOOD deal of surprise has

been expressed as to why
the B.B.C,, badly in need of
money for television, does not
exercise the right conferred in
the Charter to float a loan.

The reasons against borrow-
ing are that a loan could only
be obtained for the period of
the Charter, which, at the
moment, is less than eight
years. Doubt has also been

‘expressed as to the value of the

Corporation’s realisable assets.
In this respect the B.B.C. is at
a disadvantage. Apart from
buildings, it possesses very
little that would satisfy specu-
fators by way of security.
Unlike a great newspaper, or a’
department store, with their
machinery and goods, the Cor-
poration has little of value to
any other organisation.

It possesses a few lattice:
masts which might appeal to
the Electricity Commission for
extensions to the Grid System ;,
a collection of partly used:
valves for which readers of The
Wireless World might make an
offer; and three pipe organs,
which might tickle the fickle.
fancies of cinema proprietors.

The B.B.C. will not attempt
to raise a loan.

EUROPE’3 FIRST mountain-top television -trans-
.mitter on the Brocken (4,0a0ft.), which will serve
a-large area of Central Germany, is housed in the i

175-ft. wooden towar on the right.

351

MOUNTAIN TELEVISION
STATION

The Brocken Transmitier

ERMANY'S first mountain
television transmitter, which
has frequently been announced
as. completed, is now installed
on the Brocken in the Harz
Mountains, and will soon start
operating ; in fact, it may be
testing by the time these notes
are in print.

The 175-foot-high square
tower, which forms the trans-
mitter building, has been con-
structed of wood, as it is to
house the aerial as well as the
transmitter. The reason for
placing the aerial ‘within the
building is to protect it from
snow and frost and the con-
sequential impairing of effi-
ciency.

The engineers will have to
ascend the 4,000-ft. mountain by
a mountain railway; the only
inhabitant of the fourteen-storey
tower being a porter, who has a
small apartment.

Programmes will emanate from
the television studios in Berlin to
which the transmitter is linked
by cable. It is estimated that
the station will have a range of
one hundred miles and will
serve a thickly populated area
which includes Leipzig, Bruns--
wick, Hanover and Magdeburg.

The television service from
Berlin, . which has been succes-
sively postponed from . October
last year,-is now expected to be
put into operation for the open-
ing of the Berlin Radio Exhibi-
tion in July.

- -
e L ]
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POLICE WIRELESS
National Short-wave Chain

developing short-wave wire-
less for the Police Forces are
now going akead, and it is hoped
that the force of every large town
and city in Great Britain will
soon have its own radio service.
The danger of 'a national:
emergency has given added im-
petus to the installation of police
wireless, for a short-wave system
would prove invaluable in the
event of a breakdown “in tele-
phonic communications.

for |

A general plan instituted four
years ago by Sir John Simon,
who was then Home Secretary,
dividing the country into large
regions each with a police wire-
less station having a service

- radius of at least fifty miles, has

proved successful, and the plan
will gradually be extended to
smaller towns where the range of
transmitters will be twelve or
fifteen miles. . Experiments re-

- cently carried out at Derby, in

the . presence of Home -Office
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News of the Week—
officials, produced
ordinarily good results.

Progress in police wireless has,
however, been retarded owing to
the delay of the G.P.O. in allo-
cating wavelengths.

extra-

GRAMOPHONE RECORDS
Import Duty Exemption
N the recommendation of
the Import Duties Ad-
visory Committee, the Treasury
has extended the exemption
from duty of matrices for the
pressing of gramophone records
to cover all such matrices.
Wax and copper matrices
were already on the Free List,
and the Committee explains that
the reason for its present
recommendation is the develop-
ment of the type made of alu-
minium with a cellulose coating.
The new Order, which became
operative on April s5th, allows
duty-free importations not only
of this type, but of any other
matrices which may be intro-
duced.

ES.T. TO ED.S.T.
WHEN on Sunday, April

3oth, the time in the
Eastern United States changes
from Eastern Standard Time to
Eastern Daylight Saving Time
and advances one hour, the
times of short-wave transmis-

sions intended for listeners
abroad will also be advanced
one hour.

This will mean that in

countries where they do not
observe Summer Time, the
American  short-wave  pro-
grammes will be received at
their usual times. In Great
Britain, which goes over to
Summer Time on April 16th,
and other countries observing
Summer Time, the programmes
will be received one hour later.

ULTRA-SHORTS FOR
MERCHANTMEN

IT has been suggested to the

Swedish Government by the
National Association of Swedish
Wireless Officers that ultra-
short-wave transmitter-receivers
should be fitted in all Swedish
merchant ships trading between
home and foreign ports. These
would serve as a sure means of
communication, with a reason-
able degree of secrecy, between
the vessels and the convoying
warships which are already
equipped with USW apparatus.

This Association has pointed
out to the Government that the
shortage of fully trained wire-
less operators has become acute,
and that in the event of mobil-
isation less than half the required
number for the Navy and Mer-
chant Service would be avail-
able. This shortage is ascribed
chiefly to the extensive mal-
practice of combining the duties

Wireless
World

of radio operator with other
offices in merchant ships and
also to the growing use of auto-
matic alarm apparatus.

AMERICA’S FIRST hill - top
television transmitter on the
Helderberg  Hills  (1,500ft.),
twelve miles from New York,
is equipped with two of these
new ‘' cubic’ aerials. Each
aerial has eight elements, each
of which are seven-foot copper
tubes of 4 inches in diameter.
The 10-kW station, which is
owned by General Electric, has
been assigned the call letters

STUDIOS IN BOURNEMOUTH
OURNEMOUTH, although
losing its transmitter, is to
have new studios, these will be
able to be linked to any B.B.C.
transmitter, but will normally
feed the Start Point station, the
connection being through the
control room at Bristol.
Incidentally, the B.B.C. is re-
routing a considerable portion of
the S.B. system, and the Glou-
cester relay point, formerly the
focal point for all programmes
destined for the west, will. as-
sume less importance. Bristol,
on the other hand, promises to
be a ‘‘ Clapham Junetion ' for
West of England radio.

INTERNATIONAL MEETING ON
PHYSICS

URING the Swiss National
Exhibition, which opens on
the shores of Lake Zurich on
May 6th, will be held an Inter-

national Meeting on Physics .

organised by the Federal Insti-
tute of Technology and the
Physical Society of Zurich.
The meeéting, which will take
place from September 4th to
16th, will include sessions on
television and high frequency.
Among the lecturers on tele-
vision will be Mr. Blumlein, of
EMI., Dr. Okolicsanyi of
Scophony, and Dr. Zworykin of
R.C.A. The main lecturers on
high frequency will be Mr.
T. L. Eckersley of Marconi’s
and M. E. M. Deloraine of Le

W2XB. Matériel Téléphonique.
FROM ALL Televising the Cup Final
ArrnoucH the B.B.C. is being
QUARTERS permitted by the Football Associa-

Wireless in Coal Mines

Tue State coal mine at Lithgow,
Australia, is to be cquipped with
two-way radio-telephone appara-
tus. Tests are being made by
Amalgamated Wireless engineers,
and ‘already communication has
been maintained over a distance
of two miles. The innovation
will enable the drivers of coal
trucks to receive signals while
they are travelling underground.
It should also contribute generally
to safety in coal mines.

Radio to Help Railways

THe National Union of Finnish
Railway Employees has started a
campaign to equip all important
railway stations and junctions
with wireless transmitting and
receiving gear. Primarily de-
signed as a national defence
measure, these transmitters will
also be a great asset in peace time,
as the destruction of the railway

signalling wires is a f{frequent
occurrence during the winter
months.

Gentlemen of the Force
MicrROPHONE technique, or the
art of speaking on the air, is part
of the curricultum which Lanca-
shire police undergo at the
county’s police road instruction
centre near Preston.

‘collecting material

tion to televise the Cup Final from
Wembley Stadium on April 29th,
it cannot allow its transmission to
be reproduced on large screens to
paying audiences. This is because
the F.A. has declined to grant
the necessary perniit.

Olympic Games Television

ACCORDING to the Finnish news-
‘paper, Hufvudstadsbladet, nego-
tiations have been opened be-
tween the television department
of the German Reichspost and
the Finnish Olympic Games Or-
ganising Committee regarding the
installation of German television
apparatus at the Olympic Games
Arenas at Helsinki. Negotiations
are also proceeding with the pro-
prietors of the larger Helsinki
cinemas for their temporary con-
version into public television
halls.

Recording on Lundy Island

ParTLY by air, and partly by
sea, the components of the B.B.C.
Recording Unit have been trans-
ported to Lundy Island, in the
Bristol Channel, for the purpose of
which, in a
later broadcast, will tell the story
of the island and its people.

School Radio

ILrorD Council are to spend
over £500 in supplying wireless in-
stallations to all the senior and
middle schools in the borough not
already equipped with them.

APRIL 13th, 1939.

The B.B.C. Exhibition
PusLic attendance figures regis-
tered at the B.B.C. travelling ex-
hibition which has Dbeen touring
the Midlands have been compiled
by The Nottingham Journal. They
include : —

Birmingham, 12 days 16,406
Nottingham, 15 days 10,562
Leicester, 13 days .. 7,486
Wolverhampton, 14

days ............ 4,872

The exhibition is now in Liver-
pool, and will remain there until
April 23rd, after which it will
close down until the autumn.

Empire Public Relations

Mr. Denis Morris has been
appointed Empire Public Rela-
tions Officer in the Overseas
Intelligence Department of the
B.B.C. He joined the Birming-
ham staff of the B.B.C. in 1936 as
Talks Assistant, and the following
year became Public Relations
Officer for the Midland Region.

Norwegian Amateurs’ Military
Training

MemBers of the Norwegian
amateur organisation, N.-R.R.L.,
have been invited to co-operate
with the Army. Those who join
the spring manceuvres are offered
free uniform, billeting' and pay
equivalent to 5s. a day.

Indian Relay Station

ALLR. has erected a receiving
centre at Peshawar for picking up
the Delhi transmissions. Pesha-
war, working on 200 metres, is
now mainly a relay station taking
Delhi transmission III except for
an hour in the evening, when it
gives local programmes. It is
stated in The Indian Listener that
this change has been necessitated
by financial difficulties.

Television in the Operating Theatre

By means of a television camera
suspended directly above an
operating table in the Israel Zion
Hospital, New York, students in
another part of the building ob-
tained a close-up view of the
surgeon at work, on vision receivers
worked from a closed circuit.

Fishermen Fined

WHEN two fishermen were fined
10s. each at Campbeltown, near
Edinburgh, for operating un-
licensed wireless receivers on
their skiffs, the authorities stressed
the fact that a licence for a home
receiver did not cover any other
wireless installations belonging to
the licensee.

French Power
It is reported from France that
the power of the 20-k\V Tunis
P.F.T. transmitter will shortly be
raised to roo kW.

A New Aerial
A Niew 640-ft. mast-radiator of
uniform cross-section and weigh-
ing 56 tons is to be installed for
the Minneapolis station WCCO
during May. It has been designed
to handle 500 kilowatts.

Progress in Physics

Tae fifth volume of the Physical
Society’s ‘‘ Reports on Progress in
Physics,”” which deals with ad-
vances in physical science up to
the end of 1937, is now obtainable
from the Physical Society, 1,
Lowther Gardens, London, S.W.7,
pricé £1 post free.
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Part VII..DIODE DETECTORS

9 HEN the wanted signal has
been amplified and selected
{ from other signals it is neces-

sary to rectify it in order to
obtain the modulation in a form which is
suitable, after further amplification, for
operating a loud speaker. The waveform
of the signal at the output of the IF ampli-

fier is as shown in Fig. 21(a), where there’

are two cycles of modulation.

It is clear that the amplitude of the
radio-frequency carrier changes with the
modulation ; in fact, it is this change of
amplitude that corresponds to modula-
tion. There are, of course, many more
cycles of tarrier to each cycle of modula-
tion than can be

part of the cycle some of the electrons on
C leak away through the shunt resis-
tance R.

The same action occurs on the next and
succeeding cycles, and after a few cycles
a condition of balance is reached when the
number of electrons flowing'into C during
the time the diode is conductive is equal
to the number flowing out through R dur-
ing the time it is not conductive. The
action is sketched in Fig. 23 after the
steady state has been reached. At (a) are
shown three cycles of the RF input vol-
tage and at (b) the resulting anode cur-
rent. Note that the current flows in pulses
and only at the tips of the positive half-

cycles of input;

shown in a drawing.
A loud speaker
cannot respond to
radio - frequencies
and the average
value of a modu-
lated wave is zero,
so that the applica-
tion of the IF signal
straight to a loud
speaker has no

result.
But suppose that
in some way we

wipe out one-half of
the signal (a), so
that it is like (b),
then the half-cycles

this is because of
the negative voltage
developed on C.
The condenser
voltage is of the
form (c) and of
roughly saw - tooth
waveform. This is
because the con-
denser charges
rapidly through the
low resistance diode
when this is con-
ducting, but dis-
charges slowly
through the high
resistance R . when
the diode is not con-

of signal have a
mean value, for the
changes all take

ducting. The larger
the value of the pro-
duct CR, the longer

place on one side of
the zero line. The
average is of the
form (c) and is
equivalent to an
alternating current of modulation fre-
quency superimposed on a direct current.

The purpose of the detector is to pro-
vide an output of the form of Fig. 21 (c)
from an input of the form (a). It doe
this by rectifying, or suppressing, one-hal
of the input and smoothing out the IF
pulses of (b).

Fig. 21.

The Rectifier Action

Probably the most widely used detec-
tor is the diode with the basic circuit of
Fig. 22. The IF signal is developed across
the input transformer secondary and at
first we shall consider it to be unmodu-
lated. When the signal is applied the first
positive half-cycles on the diode anode
draw electrons from the cathode which
flow into the condenser C, making the
point A negative with respect to B.

The RF signal then goes negative, cut-
ting off diode current ; during this negative

The sketch (a) shows the form of it

a modulated wave and (b) the effect of wiping

out one-half of it, as by a detector.
mean value of (b) is shown at (c).

8o per cent. of the peak IF input.

takes for the
charge to leak away
and hence the
greater the voltage
remaining on the
condenser at the next conductive cycle.

A large CR product thus, gives high
efficiency and minimum ripple on the
output. With a very large value the saw-
tooth ripple of Fig. 23 (¢) would be almost
non-existent, and there would be a steady
potential across C almost equal to the
peak IF input to the diode. In practice,
there is some ripple, and the mean value
of the output (the DC output) is about
The
ripple is small and of roughly saw-tooth
waveform; it can be considered as made
up of a series of sine waves of frequencies
equal to the input and its harmonics.
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