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The Wireless Constructor’s Encyclopzdia

By F. J. CAMM (Editor of ** Practical and Amateur Wireless ")
(Third Edition) 5/- net.

Wircless Terms and Definitions stated and explained in condse, clear language
by onerof the best known and most popular designers and writers of the
day. Profusely illustrated. A wveritable treasury of wireless knowledge and
literally invaluable to all who are interested in the science whether as

amateurs or cxperis.

Fifty Tested Wireless Circuits

by F. J. CAMM
Price 2/6 net.

Modern circuits of practically every type of receiver from crystal to
super-het. With diagrams and instructions for assembling and wiring, details
of components and notes on operation.

Wireless Step by Step

by “ DICTRON ”
(Tenth Edition) 2} net.

'I‘he':‘ fact that this little handbook has reached its roth edition is evidence
of its undymglm;;opulamy . . .and that again is convincing proof of its
successful han of the subject with which it deals.

The Mathematics of Wireless

by RALPH STRANGER
Price 5/- net.

This brilliant and experienced writer on Wireless has a happy knack of
making cven the driest and most abstruse topic interesting—and amusing ! He
has a characteristic way of handling mathematics which appeals irresistibly 1o
those to whom previously the subject has seemed both difficult and dull

The Elements of Wireless

by RALPH STRANGER
Price 3/6 net.

A complete guide to the understanding of modern wireless, The author starts
with elementary principles, proceeds to the consideration of their application in
practice and theory, and finishes with a critical survey of a typical four-valve
Receiving Sef, tracing its working from aerial to loudspeaker.
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onal Ba[ance :

Whatever your taste in music, from the
balanced rhythm of a dance band to the
sublimity of a classical symphony, the Garrard
Radio-Gram ensures faultless reproduction.
The new Type B is especially designed for the
owner of the small set, fits into a space
145 in. by I3}in., and incorporates the
proved Garrard Motor.

PRICES:
Type B Radio-Gram Unijt—
With A.C.4 Induction Motor ... ... 62/6
A With 202A Induction Motor ... ... ... 69/-
With U.5 Universal Motor .. 87/

GARRARD

Quality Product

CARRARD ENCINEERING & MANUFACTURING CO., LTD.

SWINDON, WILTS. 17 GRAFTON ST., W.I
Telephone: Swindon 534 & 535 (2 lines). Telephone: Regent 7596.
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A New Edition of

Newnes

HOME MECHANIC SERIES
is An FEvent

for Every Modern Handyman

The most modern series of handbooks on the market—and
the finest value. The books are written by experts and
newly brought up to date. Each one is lavishly illustrated
and planned on the most practical lines . . . your hobby
will be twice as interesting with a ¢ Home Mechanic ”” Book
to guide you.
THE HOME WOODWORKER ACCUMULATORS — CAR AND
WIRELESS

MODEL BOAT BUILDING
MODEL AEROPLANES AND

THE HANDYMAN’S ENQUIRE ATRSHIPS
WITHIN POWER DRIVEN MODEL AIR-
TOY MAKING FOR AMATEURS CRAFT
SIMPLE ELECTRICAL
25 SIMPLE WORKING MODELS APPARATUS

MOTOR CAR OVERHAUL AND LATHE WORK FOR
UPKEEP AMATEURS

From Booksellers and Newsagents Everywhere

Each 1/- net

I GEORGE NEWNES LIMITED, Southampton St., Strand, W.C.2
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Our Semi-professional Three-valver

professional design of set, as exemplified in Mr. G. P.

Kendall’s three-valve receiver this month, we hope
successfully to bridge the gap, which in the last few years
has opened out and tended to widen, between home-
constructed and professionally-built receivers. This
new method of construction is the result of a careful
study in fundamentals, without which study no real
progress can be made. The mere re-arrangement of
parts just to make the set * different,” the attempt to
make the introduction of one new component the excuse
for a so-called *“ new ” design, or the production of some
little wanted result, do not form a part of the © Wireless
Magazine > policy.

Study the design of the P.T.P. Three this month
and you will find that the new arrangement of parts
and the originality of the design have together led to
such an extreme simplicity and efliciency of wiring that
its advantages are obvious.

It is too often supposed that the nearer an amateur-
built set can approach to a professional model in style,
the better it will be—a fallacy which is based on a
misunderstanding of professional design.

IN presenting to “ W. M.” readers the new semi-

Rightly or wrongly the retail price of commercial
wireless sets has been forced down to such a low
level that the reduction of manufacturing cost and the
.paring off of fractions of a penny here and there, the
“ability to place the assembly of the set in the hands of
relatively unskilled and therefore cheap labour and the
adaptation of the design to some particular component
or set of components which can be obtained at a low
' cost, are all of very great importance to the manufacturer.
" Indeed, unless the most careful attention were paid to
: these points we should not obtain that remarkable value
‘which characterizes this year’s receivers. .
If by re-arranging a design the total time of assembly
and testing can be cut by half an hour it may mean all
the difference between profit and loss for a commercial-
set manufacturer. If, at the same time, efficiency is in
no way sacrificed this re-designing has everything in
its favour, but a change which facilitates production
-in factory conditions does not necessarily make work
-easier for the home constructor—often quite the reverse !
The home constructor aims to produce a good set at
‘a reasonable price with the minimum of tools and in
conditions which do not allow of a battery of stamps,
eyeletting machines and an assembly line. It is very
_easy, when you are turning out hundreds of sets, to

stamp out a complicated chassis in steel and suspend
it in a cadmium plating bath for the requisite time to
give it the desired finish, but this does not mean that
a metallised wood baseboard with a few pieces cut to
form bridges and brackets will not be equally efficient
electrically.

It is, indeed, electrical efficiency combined with
mechanical simplicity and strength that we aim to
achieve in our designs rather than the slavish copying
of methods not at all applicable to the home.

In the second article on our Jubilee Radiogram readers
will find many details of the final adjustment and use
of this receiver, which has already aroused widespread
interest and enthusiasm. The 1935 Stenode—sharpest
tuning of all superhet receivers—is shown this month
in a specially designed cabinet which forms a worthy
home tor a remarkable receiver, while a soundly designed
short-wave adaptor will be welcomed by those who are
experimenting for the first time in this fascinating
field of work.

It is of little use explaining “ how ” unless we give
equal consideration to *‘ why.” In accordance with our
policy of publishing sound and clearly written theoreti-
cal articles from the pens of recognised experts, we have
collected together this month a more than usually
valuable group of such contributions. * Fading and the
Non-Fading Aerial,” by Mr. J. H. Reyner, shows and
explains what is being done to reduce the annoyance of
fading on distant stations; * Keeping H.F. Where It
Belongs ” is a subject which grows with importance
almost every month, and Mr. Marcus G. Scroggie—
another of our regular contributors—shows in his usual
lucid manner what to do and how to do it.

b

Next month we are beginning a new series of articles
by Dr. N. W. Maclachlan, one of the greatest living
authorities on loudspeakers. Dr. Maclachlan will deal
in his first article with transients thereby seriously
disturbing the views of those people who think that the
ordinary form of published loudspeaker curve means
a great deal !

P -

Is the Portable Worth While?—see page 381
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il “] would never have believed it
was possible to produce a DC/AC superhet for
113 gns. with such good tone and performance
but ‘HM.V. have certainly done it!”

“ PEAKING as a man who knows something about radio, I must say

that this new ‘ H.M.V.’ set is really a splendid bit of work in every

way. It’s got A.V.C. and all that sort of thing of course—and

as for the performance—well, it has certainly made me revise my
ideas of what you can get for 11} gns. in a DC/AC set...I know what
to recommend when my non-technical friends ask me which set they
should buy. You might remind me to write to ‘His Master’s Voice™
for a folder about this set. I'd like to keep it by me.”

HIS MASTERS VOICE

UNIVERSAL /O SUPERHET T'OUR yobprl. 340

“HIS MASTER'S VOICE.” THE GRAMOPHONE COMPANY LTD., 98-108 CLERKENWELL ROAD, LONDON, E.C.x,
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By
L.W. HAYES,
of the
B.B.C.
Engineering

Staff

“Five Hours Bacy'™

Wireless Maggzine. Jun}. 1935 {

B.B.O. phito

receiving
station at Tatsfield, Surrcy

How the Saturday Afternoon Relays from America
are carried out with such Remarkable Success
is fully described in this Exclusive “W.M.” Article

H IVE hours back ! Tea-time in- London—Ilunch-
time in New York.” Listeners to the B.B.C.
National programme will be familiar by now with

this announcement, introducing the half-hour relay from

the National Broadcasting Company of America, which
has been given each Saturday afternoon at 4.45 p.m. for
the past few months.

Generally speaking, these relays have been most
successful and the progress made in recent years in relay-
ing by short waves cannot fail to have struck those
listeners who remember some of the initial attempts made

A part of the short-wave relaying receiver at Tatsfield.

This illustration
shows the second detector and autcmatic-velume~control panel

ten or eleven years ago. Then, as now, an American
short-wave broadcasting station was received in this
country, and the output of the receiver was connected to
the B.B.C. network of transmitters..

Indeed, one of the Amcncan short-wave broadcastmg
stations now available for the *“ Five Hours Back ” pro-
grammes—WS8XK at Pittsburg, Pennsylvania—is the
modern counterpart of the pioneer short-wave broad-
casting station of the world, KDKA at Pittsburg, from
which the original attempts to relay were made.

What, then, is responsible for the great difference in

the results? First, the modern short-

wave broadcastmg transmitters—and
there is now a choice of several; to wit,

W8XK Pittsburg, W2XAD Schenectady

and W3XAL Bound Brook, New York+-

are more powerful than their pre-
decessors; they are capable of a higher
degree of modulation without distortion;
. they use more suitable wavelengths and
they have better transmitting aerials.

Accurate Forecasts

Now—and this point is of great im-
portance—our knowledge of the pro-
pagation conditions of short waves is far
greater than it was ten years ago; we can
now forecast with reasonable accuracy
the particular waveband which is likely
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They do big things in America!
The new Western Electric 500-watt
loudspeaker known as the *“ bull
horn,” which was used for the first
time aboard a coast-guard cutter

at the International Yacht Races
to be most suitable for transmission
over a given path at a prescribed
hour at a given season.

This does not yet mean that we
can be certain of getting first-class
reception at a fixed time, for pro-
pagation conditions change widely
from day to day and from hour to
hour; but of a certain number of
wavelengths we can forecast those
which are likely to be best received.

Better Receivers

Thirdly, present-day receivers
and receiving aerials are very much
in advance of those available ten
years ago. The original short-wave relays from America
were picked up on what would now be considered a
primitive receiver, installed in the private house of one
of the B.B.C. engineers, the output of the receiver being
connected by telephone line to Savoy Hill and thence to
2L.0, the London transmitter at Marconi House.

The B.B.C. now has a receiving station at Tatsfield,
Surrey, equipped with modern short-wave receivers and
special aerials. Readers may already know that Tatsfield
has also comprehensive apparatus for checking the fre-
quencies (or wavelengths) of stations, but that is outside
the scope of this article.

In addition, there are other receivers which cover
practically the whole waveband from 5-10,000 metres.

Simplicity seems to be the keynote of the

~ Tatsfield is at present equipped with two short-wave
relaying receivers, built to the designs of the B.B.C.
Research Department. Two further similar receivers are
being installed to permit of * diversity ” or * spaced-
aerial ” reception, which we will describe later. The
receiver is of the superheterodyne type and covers the
short waveband from 13 to 80 metres in four separate
ranges-—13-22 metres, 20-32 metres, 31-50 metres and
49-80 metres.

Change-over from one waveband to another is made by
coil switching, the coils for the four ranges being mounted
in a drum. The drum can be revolved by turning a knob
on the front panel and each coil is brought into circuit by
a set of fixed brushes which make contact with the coil
connections brought out on the periphery of the drum.
A cam and spring serve to locate the four positions of the
drum at which contact is made with the four coils, and
the number of the range connected is shown by the
appropriate figure 1, 2, 3, or 4 visible through a window
in the front panel.

Circuit of the B.B.C’s Receiver

The circuit of the receiver is as follows : a signal fre-
quency H.F. amplifying stage is coupled to an anode-
bend triode valve first detector. A separate triode oscil-
lator is used, and this is coupled to the first detector
through a .0001-microfarad condenser in series with a
20,000-ohm resistance, these being connected between
the high potential ends of the coils in the grid circuits of
the local oscillator and frequency changer valves.

The local oscillator valve has a tuned anode circuit with
grid reaction, magnetic coupling being used. The H.F.

B.B.C.’s short-wave relay receiver.
shows the local oscillaror panel

Qur photo

and detector stages form one unit and the oscillator
stage a second unit.

There are three intermediate-frequency amplifying
stages, the first forming a unit by itself while the second
and third stages form another separate unit. Coupling
between the stages, from the first detector to the first
intermediate-frequency stage and between the third L.F.
stage and the second detector is magnetic, while that
between the first and second L.F. stages, and between the
third L.F. stage and the second detector is variable and
can be adjusted from the front panels.

There are in all six tuned circuits at intermediate fre-
quency and the two pairs of these, of which the coupling is
variable, form band-pass circuits. The tuning condensers
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of these circuits are variable from the front M
panels and any desired intermediate
frequency within a range which covers METER PANEL
approximately the medium-wave broad-
casting band can be selected.
HT. ConTRoL PANEL
When Several Sets Are Used
When several sets may be used to re- LOCAL
ceive the same station simultaneously, itis | |Ogci | ATOR PANEL
important that different intermediate fre-
quencies be used so as to avoid inter-
ference between the oscillators. H.F. AMPLIFIER
There are two second detectors; one, a &
diode, is used to give the low-frequency || {5 DeTpcTOR PANEL
output, while the other, a triode, is an
anode-bend detector for automatic gain o
control purposes. 'These two valves with = LE AMPLIFIER
their as'sociate.d circuits are rpounted in PANEL
one unit, which also contains a low-
f output valve.
requency output v 2"0 & 3R0 | E
Means of Volume Control AMPLIFIER
Provision is made, by means of a two- PANEL
position switch, for the use of either manual
orautomatic gain control. Thecontrolbias ||2" DETECTOR &
in either position of this switch is fed to the AV C. PanNEL
grids of the H.F. and the first and second
1.F. valves, all of which are variable-mu
tetrodes. The th%rd 1.F. .valve grid has Fust PANEL
fixed bias and this valve is an ordinary
screened-grid tetrode without variable-
mu characteristics. o BATTERY PANEL
By means of the automatic gain control
a signal variation at the aerial terminal of
the receiver of 65 decibels is reduced to a |
variation at the second detector of 4 7 Z 77 7z
decibels. The receiver is battery oper- TR drawing shows how  ihe The receiver used at Tatsfield is

Special care is taken at the B.B.C.’s Tatsfield receiving station

to check up the wavelengths of all short-wave broadcasters.

Here is the wavemeter—calibrated from 10 to 100 metres—
which is used for the purpose

various parts of the short-wave
superhet are arranged in the rack
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built up on the rack principle as
shown here. It is 6ft. 6in. high

ated, accumulators giving 8 amperes at 6 volts for the
low tension, 40 milliamperes at 200 volts for the high
tension, while a dry battery gives 5 milliamperes at 100
volts for the automatic gain control valve. Panels are
provided for fuses, meter switching, H.T. potential
divider circuits and to house the 100-volt battery.

The complete receiver is rack-mounted, the rack lay-
out being shown in an accompanying drawing. The rack
is 19 in. wide and 6 ft. 6 in. high. Suitable tappings are
provided on the aerial coupling coils for low-or high-
impedance aerials or feeder lines.

What the B.B.C.’s Set Will Do

It may be of interest to give a brief note on the per-
formance of this receiver. When the equipment is
adjusted to give full gain it is capable of fully loading the
output valve with an input of considerably less than one
microvolt, but the lowest value of useful signal input is in
practice limited by the noise generated internally in the
receiver itself. Care has therefore been taken to keep this
internal noise as low as possible.

The adjacent channel selectivity is substantially con-
stant at all wavelengths for a given setting of the band-
pass couplings since it depends principally on the L.F.
amplifier characteristics. The image signal or second-
channel selectivity is such that the image signal is
attenuated 60 decibels below the signal at 50 metres and
30 decibels below at 16 metres.
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There is a number of short-wave receiving aerials at
Tatsfield, some of which are suitable for omni-directional
reception, while others favour signals coming from New
York. Both horizontal and vertical aerials are used. A
very simple type of aerial, which has proved satisfactory,
istheinverted “V*” of Bruce. This type of aerial is suitable
for covering a band of wavelengths from approximately
.7x up to 35 where y is the optimum wavelength for
which it is designed.

The Horizontal Diamond Aerial

A development of this type of aerial, the *“ horizontal
diamond ” or ““ rhombic ” aerial-—also due to Bruce—
will also cover a band of waves, and two aerials of this
type are now being erected at Tatsfield in order to improve
the performance still further.

In short-wave reception the aim must always be
towards getting the highest possible signal to noise ratio,
whether in the aerial or in the receiver to which it is
connected. In a commercial point-to-
point telephone service the strength of
signal can be considerably increased by the
use of highly directional transmitting
aerials, but this is, of course, not possible
for a short-wave broadcasting station; it
becomes essential to do all that is possible
to cut down noise at the receiving station.
.+ Furthermore, a greater signal-to-noise
ratio is necessary for a good broadcast
relay than for a commercial telephone
conversation.

Fading Experiments

Several years ago a series of experiments
was undertaken by the B.B.C. and the
Marconi Company in this country in
collaboration with the N.B.C. and the
Radio Corporation of America in the
United States to investigate a means of
reducing fading in the reception of short-
wave signals. It had been observed that
fading did not take place simultaneously
on two or more receivers tuned to the same
station if the receivers and—which is more
important—their aerials were erected at
some distance from each other.

Diversity Reception

Accordingly, two aerials were set up
some distance apart and their outputs were |
led by feeder lines to a central point where !
the receivers were installed and the low-
frequency outputs of the two receivers
were combined. Subsequently, a third
aerial and receiver were added and it was
found that the combined output showed
considerably less fading than any one of
the individual receivers. ‘

For * diversity reception” suitable
arrangements have to be made for com-
bining the outputs—reversing keys pro-
vide a convenient method of ensuring that
the low-frequency output from each
receiver is connected the right way round,
and some inter-locking is essential between
the automatic gain control circuits of the

Name This Receiver!

A Free Set for the Best Name

A new three-valve A,C./D.C. receiver to be marketed by Umversai
High Voltage Radio, Ltd., which readers are invited to name. It has

The Result of this Competition Will be Published in

which is momentarily producing the strongest signal
** takes charge " and thus reduces the gain of the other
receivers so that they may not contribute noise to the
common output. An aerial spacing of about 1,000 ft. is
found suitable in practice.

More Receivers and Aerials for Tatsfield

While it is unlikely that * diversity ” working will
improve short-wave reception when conditions are very
good, it is found in practice that the percentage of time
during which a certain standard of reception can be
reached is considerably increased by this method. It is
for this reason that more short-wave receivers and aerials
are being provided at Tatsfield.

Some of the *“ Five Hours Back ” programmes have
already attained a high technical standard. It is to be
hoped that this standard will be achieved more often in
the future, both in this series and in any subsequent
serics which may be arranged.

its own electric lamp and an eight-day clock

The directors of Universal High Voltage Radio, Ltd., will

present a receiver as shown above to the réader who, in the

opinion of the Editor of **Wireless Magazine,”’ suggests the
most appropriate name. The following rules, however, must
be observed:—

|—Only one name may be submitted by one reader.

2—Each attempt must be accompanied by the coupon to be
found on page 400 of this issue.

3—No employee of George Newnes, Ltd., or Universal High
Voltage Radio, Ltd., is eligible to enter this competition.

4—No correspondence will be entered into regarding this
competition: the Editor's decision is final and legally
binding.

5 Entries should be addressed to Set Competition, **Wireless
Magazine,” 8-11 Southampton Street, Strand, London,
W.C.2, and must reach this office not later than first post
on Monday, June 17, 1935.

the August Issue of “Wireless Magazine”

individual receivers so that the receiver
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Here we present first details of
an outstanding battery receiver
built on a new and improved
system. It employs a highly
efficient combination of H.F. and
L.F. pentodes, gives exceptional
selectivity and sensitivity, and
sets a new standard of efficiency
of layout combined with great

ease of construction

T /e

P.1.P.

(Pen tode—"T1 riode—FPentode

Designed by G. P. KENDALL, B.c.

OR some twelve years it has
Fbeen my business to study the

trend of the home-construction
movement, and I think that 1 can
now spot its tendencies and interpret
its symptoms as quickly as the next
person.

Ahead of Its Time

It is my considered opinion that
the design of the home-built receiver
is at present suffering frem a period
of rapid circuit and component
development without corresponding
progress in methods of construction.
I foresaw this condition some two
years ago and made an attempt to
introduce a system to render sets
both more efficient and easier to
build, but it was ahead of its time and
although the more experienced con-
structors realised its Importance,

to the majority it was * just another
Press stunt.”

I have worked on the problem
ever since and now that a measure of
reform is definitely overdue it seems
time to try again. Conditions today
are quite evidently more propitious;
in the case of the readers of ©* W.M.”
I know that I am presenting my ideas
to a body of people with sufficient
technical knowledge to appreciate the
fundamental principles involved, and
everyone has now had a chance to
realise that there is something lacking
in a set design which may offer
meritorious circuit arrangements but
does not provide the vital feature of
ensuring easy and accurate duplica-
tion of the original performance by
the reader.

I'm afraid that last remark sounds
rather superior; let me hasten to

T hree

explain just what I mean. The
modern high-efficiency design of
circuit gives results dependent to a
very large degree upon the exact
layout and method of wiring. Con-
sequently, unless something very
definite is done to fix these matters
by the method of construction, any
subsequent copies may or may not
give the same good results as the
original instrument.

What is Needed

What we want is some system of
construction to guarantee that the
ordinary small departures made by
the builder will have no marked
effect upon the behaviour of the
circuit. The system should further
render it easy to construct the receiver
and give an appearance at least equal
to that of a good professionally-made
mstrument.

Current Methods Fail

Let us examine the conventional
methods and see how far they satisfy
these requirements. The simple
panel-and-baseboard system is now
little used except for the more
elementary types of circuits; a
modified form can be made to serve
quite well, as in the case of the
Editor’s 1935 Radiogram, if the power
circuits are built into a separate unit,

A NEW BATTERY THREE BUILT IN A NEW WAY
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Here is the completed receiver ready for fitting to its cabinet.

Of the three knobs on

the lower level, that on the left controls reaction, the centre one is the combined
wave-change and on-off switch, and on the right is the volume control

but for the majority of circuits it has
many drawbacks.

The all-metal chassis is often used
and by proper design can be made to
yield the desired rigid fixation of
layout and wiring. In this way it is
quite possible for a skilful designer
to arrange matters in such a fashion
that the conscientious constructor
can be pretty sure of making an exact
duplicate of the original receiver.

Metal Chassis Problems

Inthe case of such highly specialised
circuits as the Stenode this is probably
the safest way to carry out the
design; in receivers of this type an

exact copy of the smallest details may
often be essential and then the ready-
drilled metal chassis and the specified
kit of parts must be employed.

For general use this system must
be admitted to have many objections.
It leaves the builder no chance of
using up stock parts and this in itself
is a severe limitation : most of us
have a number of good-quality com-
ponents which we should like to use
for a new set.

The slightest mistake in drilling
by the makers of the chassis may
involve the constructor in great
mechanical difficulties, and it is not
always easy to obtain every one of the

specified components. A final draw-
back is that the method is apt to be
expensive.

A wooden structure on chassis
lines is probably a more practical
solution of the problem, but this in
its customary form usually leaves
something to be desired; although
there is no need for accurate drilling,
since the parts can be attached with
wood screws, the screening effect of
the metal chassis is absent and the
appearance tends to be untidy.

Professional Appearance

The expedient which I have adopt-
ed for the P.T.P. Three seems to me
to be free from these objections and
yet combines the best features of the
metal chassis and the wooden struc-
ture. All the parts can be mounted
just as easily as in the wooden base-
board system, the desirable screening
effect of a metal surface is available,
and the appearance is quite pro-
fessional.

The essence of the idea lies in the
use of a wooden framework which has
been sprayed with a layer of metal.
This skin is an excellent conductor
and gives full screening effects and
can even be used for the completion
of earth-return circuits, yet it is so
thin that components can be mounted
with the aid of wood screws in just
the usual fashion : it is merely
necessary to prick a small starting
hole and then the screw can be driven
home into the soft wood beneath.

Copying is Automatic

By the careful use of both sides of
the main metallised surface I have
found it possible to work out a plan
which fixes the layout of the parts and
the run of the wiring so rigidly that
accurate copying of the design is an
almost automatic process.

The circuit provides
band-pass input
arrangements to the
high-frequency valve,
with transformer
coupling to the
detector. Very excel-
lent selectivity and
sensitivity result from
this arrangement
when high-efficiency
iron-core coils are
used




At the same time by keeping the
wiring itself almost entirely on one
side of the surface in question I have
managed to make it extremely simple.
Actually it can be traced out entirely
from a single diagram, without any
of that tiresome business of following
a given wire until it dives into a hole
and then reappears on another
diagram !

Safety Factor

These perhaps are * negative
virtues ”’; they are merely features
which prevent one from going wrong
or unwittingly making a harmful
departure in some important wiring
or layout detail. Now let us look at
the very weighty positive virtue of
the scheme.

This really follows from the fact
that the design is so arranged that all
ordinary small departures from the
precise layout are harmless; it is the
result of the way the various sections
of the set have divided up by screen-
ing masses of various kinds.

Effective Separation

In order to achieve this desirable
“condition the design has been laid
out to take advantage not merely of
the screening effect of the metallised
wood surfaces, but also of the large
metallic mass of the coil screens and
coil switch chassis. In this way the
input circuits of the high-frequency
amplifying stage are so shut off from

r N 1
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Underside s'tev;: showing derector and
output circuits. Note that the grid
leak is suspended in the wiring
the output side of the stage that con-
siderable liberties can be taken
without ill-effect.

There is, for example, the matter
of length of leads in the wiring. Itis
generally argued that the crucial
wires must be kept short at all costs,
and one sometimes sees very peculiar
things done in order to bring about
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The HF input stéé.

chassis helps to screen this off from
the output side
this condition. What some folk tend
to forget is that the object of keeping
these leads short is to prevent them
from producing undesirable inter-
action effects with wires in other
circuits.

If such actions can be prevented by
other means there is no point what-
ever in taking a lot of trouble to keep
the wires ultra-short; not merely 1s
it unnecessary, but it has, in certain
cases, no effect at all upon the
working of the circuit.

Proportion Wanted

This should not be taken as a free
licence to abandon all the rules of
good wiring, but I do want to urge
that we should cultivate a sense of
proportion in the matter. So long
as due precautions are taken to
eliminate objectionable interactions
there is no need whatever to go to a
lot of pains to maintain ultra-short-
ness in wires from which there is
already a large capacity shunted to
earth, as in the case of leads from a
circuit across which there is a tuning
condenser.

The result of the special method
used in the P.T.P. Threeis to produce
what I have no hesitation in recom-
mending as an extremely fine receiver.
Sensitivity and selectivity are quite
definitely above the level which

The new system of construction gives a par-
ticularly neat and pleasing appearance when
the set is finished
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would be obtained from the same
circuit and components in a more
conventional assembly.

Quality is good, the set handles
well, and it seems to be about as good
a battery three-valver as can be
designed at the present time. Especi-
ally pleasing is the fact that the
background 1s particularly clean and
quiet.

In the course of the first evening’s
trial of the receiver it produced
really good signals from thirty-seven
medium-wave stations without the
need for any real finesse in the use of
the reaction control. With care and
patience the set is capable of bringing
in more but I do not regard
formidable lists of stations prepared
in this way as a fair guide to a set’s
powers; for the benefit of those who
like these things I will see what can
be done about such a list for our next
issue, but it is not my idea of the
proper way to assess performance !

Band-pass Coupling

The circuit is of the band-pass
input type, with *‘ bottom-end ”
capacity coupling. Here 1 would
explain that I have experimented
considerably with the value of the
coupling capacity and find that it is
practical to suggest that selectivity
may be adjusted to suit special
requirements at this point.

For general work with really good
selectivity a capacity of .02 microfarad
is advised, but in situations where
conditions are not good and there is
no local station problem it is quite
permissible to use .01 microfarad and
so obtain tighter coupling with
consequent slight gain in volume.

Alternative Selectivity

The aerial is taken tc the first coil
unit through a series condenser
(adjustable) of .0003 microfarad
maximum capacity and here again
individual modification is possible.
The intention is that the condenser
shall be regarded as the standard
arrangement, and it can be kept at
maximum for all normal work;
lower settings are needed only in
positions of exceptional difficulty.

Where the utmost selectivity is
not of paramount importance or
when the aerial is on the small side
the condenser can be cut out of
circuit by the simple expedient of
joining its two terminals together
with a piece of wire.

The high-frequency amplifying
valve is of the variable-gain pentode
type and volume control is provided



in the usual manner with the aid of a potentiometer
circuit which applies a varying negative bias to thegrid. .
The coupling from this valve takes the form of a high-
frequency transformer; this method has electrical
advantages and in addition enables one to dispense
with the usual H.F. choke and coupling condenser.

Detector Stage

The detector is a triode (I am not very fond of
the pentode here when the best of quality 1s desired,
although I am willing to admit that it has its merits,
and even to use it on occasion). The reaction circuit
has been arranged with considerable care to ensure
that really effective amplification can be obtained
when required; when one has but a single H.F.
stage, even a hard-working one like this, it is no
use being snobbish about the use of reaction !

Low-frequency coupling is provided by a self-
contained parallel-feed transformer unit of a compact
type. I have taken advantage of the opportunity
provided by this unit to incorporate a little de-
coupling for the detector stage. This is done by
the 2-microfarad condenser and a resistance contained
in the unit, There is not much space here, by the
way, so if you wish to use some other form of coupling
make sure there is room.

Valves for the P.T.P. Three

The output valve is a pentode and I have introduced
a trifle of mild tone-correction in the form of a .002-
microfarad condenser from anode to earth.

My choice of valves for the set was based to a large
extent on the need for high-tension economy in a battery
outfit. Those suggested will give a good all-round

performance, but if larger power-handling capacity is -

desired it can be obtained by substituting a pentode of
the Pen220A type in the output position and possibly
a valve such as the 1.2 as detector.

Now I must just give some brief practical notes so that
the readers can get the set assembled and into operation.
Next month I shall have more space and will deal in
detail with the working of the set.

In building the receiver the first step is to detach the
sides and back of the chassis frame, leaving just the flat
top. On this you can assemble all the parts with the
greatest of ease, just as you would on a baseboard.
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All the preh'mmary assembly work and most of the wiring can be
done easily if the sides and back of the chassis are removed

Fix the two tuning condensers in place before you
attach the coil unit, and remember to scrape away the
metallising round the feet and fixing screws of the
double-gang condenser; it must be insulated in this way
from the earth circuit, and connectéd by a wire from one
of the fixing screws to a terminal of the .02 condenser.

Only when the assembly and wiring is otherwise
complete should you attach the sides and back of the
chassis frame and connect up the terminals.

Hints on Wiring up

In the wiring, by the way, be careful to keep the lead
to No. 1 on the rear coil unit over on the same side of the
coil chassis as the *“ V1 ” valve : do not let it stray over
on the detector side. Remember also to earth the screen-
ing covering of the special top connector of the H.F.
valve by means of the clip provided.

Operating notes : apply 120 volts to H.T. -+3, about
90 to H.T.+2, and from 70 to 100 to H.T. +1 (adjust
for maximum volume). Give G.B.—1 about 7} volts
and 44 to G.B.—2 (For Pen220). Trim the twin-gang
condenser and the set is ready for its trials.

COMPONENTS NEEDED FOR THE P.T.P. (Pentedz-Triode-Pentode) THREE

‘ CHASSIS £ s d 1—J].B. Nugang two-stage .0003- £ 5. d. SUNDRIES 5. d.
3 1—Peto-Scott to specification, microfarad condenser (type A, 1—Bulgin 5-way battery cable 1 ¢
{ wood, sprayed Metaplex with with disc drive) .. 17 6 4—Bellm0-Lee terminals, type R... 2 0
{ terminal strips. 6 l—Graham-Farish Litlos  .0003- 2-—Peto- Scott mounting brackets
CHOKE HIGH- FREQUENCY microfarad reaction 20 short length, for reaction con-
{ 6 1—Graham-Farish Formo .0003- denser and volume control 0 8
§ (IOILS1 . microfarad compression o 1 6 l—Bellhn"—Lee screened  Jow-loss
! 1—Goltone 3-coil switch chassis, valve-top connector . 1 6
i coil types .1.C.3, G.I.C.4, and "?}_‘EFRE;F:’ALVE? i 11 1—S8et Bulgin matching knobs (1f
{ G.I1.C6. (G.I.C.4coil in centre, 1 Cfx Air prung "-piil 10 desu‘ed}
i .I.C.6 nearest to switch knob) 1 5 0 1*(:1!}‘ AAr sprung Z i 11 Battery plugs, wire, sleeving, flex,
i CONDENSERS, FIXED ~-ClX Alr-sprung 4-pin .. etc.
1—Dubilier .0001-microfarad, type HOLDERS, RESISTANCE
i 620 1 3 4W~Graham~}'ansh Ohmlte. vertical VALVES ACCESSORIES
§ Z —Dl%bxher H001.- lmcrofarad typc s 6 type 20 1--Mazda VP215 3 6
{ s - TRANSFORMER UNIT 1—Mazda HL2 . 5 6
§ 1~»—(1))21;)bxher 002- nm,rofamd type 2 0 1-—Benjamin Transfeeda ... 11 6 1—Mazda PEN220 136
1—Dubilier ()l or .02- mlcrofarad RESISTANCES, FIXED BATTERIES
type BS9200 (see text).. 19 1—Graham-Farish Ohmite 500-ohm 1 6 1—Full O'Power 120-volt high-
2—Dubilier l~microfarad type 1—Graham-Farish Ohmite 2"),00()» tension ... e 176
BS9200 ... 3 6 ohm 1 6 1—Full O’Power 9-volt grid-bias 1 3
1—Dubilier 2- mlcrofarad type BS 2 8B 2-Graham-Farish Ohmite 1-meg- 1—Exide 2-volt auumuhtor typc ,
CONDENSERS, VARIABLE ohm SO DMG-C- . s e 1200
1—]J.B. Nugang single-stage .0005- RESISTANCE, VARIABLE LOUDSPEAKER
microfarad condenser (type A, 1—.5- megohm Centralab volume 1—Amplion Dragon (in chassis
with disc drive) .. 10 -8 control, long-spindle type 304 form) 9 6
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Showing the 3-cell Gordon magnesium battery which will

shortly be available for use with deaf-aid appliances.

One compartment has been cut away to show the interior
construction

introduced into the design of primary batteries.

All of those in common use—the Bichromate, the
Fuller, the Daniell, the Bunsen and the Leclanché—
are variations on one single theme : the * burning ”
of zinc by means of chemical action, the electrolyte
being either dilute sulphuric acid or sal-ammoniac.

It is therefore refreshing to come across a battery
which is entirely new in every way. Except that it uses
a carbon positive, like the Bichromate and the Leclanché
cells, the Gordon is completely different in its make-up
from any other—and even the carbon is used in an
entirely novel way, as we shall see

IT is a great many years since any real novelty was

Ve Gordon

First Details of a

has passed far beyond the laboratory stage and it will
no doubt be in production before very long.

The accompanying photograph illustrates a 3-cell
Gordon battery which will eventually be available for
use with deaf-aid appliances.

The papier-méché case is divided in to three compart-
ments, each of which houses four sets of elements
connected in parallel and thus forming a single cell.
One of the compartments in the battery illustrated has
been cut away so that its interior can be seen.

How It is Constructed

Actually each compartment consists of four carbon
tubes, each containing a magnesium rod, the whole four
being bonded together with a wrapping of copper gauze
to ensure the best possible contact. The reason why
the cells are made up of four sets of elements is just that
which prompts us to use cabled wire made up of several
strands for certain purposes.

The surface area of four rods and four tubes is very
much greater than that of a single rod and tube of the
same total diameter : each component of the quadruple
cell is about the size of a cigarette.

Fig. 1 shows, for simplicity’s sake, the construction
of a simple Gordon cell consisting of but one rod and
tube. Between the magnesium and the carbon there is
a “wick ” of weod-wool brought out from the bottom
of the tube to form a pad, which rests on a block of
potassium bromide and is kept moist by means of the
tap water.

At this point the reader may say, “ Aha, I thought
there was a catch somewhere ; it isn’t the water but the
potassium bromide which does the trick ! ”

T'm sorry, but it really isn’t! The cell will work
without the potassium bromide, but the presence of
the latter serves a useful purpose in keeping down the
internal resistance.

I said just now that the carbon was used in a way quite
different from that found in other cells.

presently.

1 5

AN

Water Electrolyte 3
The Gordon cell uses water—

™~
N~
\\

just plain water from the tap—as
its electrolyte ; its negative element
is magnesium and its behaviour is

Vours

quite unlike that of any other primary 1
cell. Let me say at once that it is not
yet on the market ; it is therefore of

Vours

no use to write to me to ask where it
can be obtained. I can give the
answer here and now : it can’t.

It is however being developed by
one of the most important electrical
engineering firms in the country ; it

0 1 2

4
Hours

Fig. 2.—Showing the voltage curve, taken o 1 2

over eight hours, of the discharge of a

Gordon magnesium battery with a load

of 100 milliamperes.

voltage delivered rises immediately the
cellis brought into use
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Hours ,
Fig. 4—Discharge of a 3-cell Leclanche
battery of same weight as Gordon under
same load. Compare this with Fig. 2

Note that the
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Described

by .
R. W. HALLOWS,
M.A.

Complete Revolution in Battery Design

If you will look once more at Fig. 1 and compare it
in your mind’s eye with the Leclanché cell 1 think you
will spot the difference. In the latter there is a central
carbon rod and in the dry form of the cell a cylindrical
zinc. You will notice that in the Gordon cell the carbon
forms the cylinder, the rod being inside it.

And it is not only the construction of the cell that is so
unorthodox ; when in action its behaviour is in several
ways just the opposite of others. Most other cells for
instance settle down to their working voltage ; when
you connect them to some piece of apparatus the voltage
falls at first rather rapidly and then flattens out. Unlike
them (and some human beings too!) the Gordon cell
settles up.

“Warming Up” a Gordon Battery
Look at Fig. 2 which shows a record of an eight-hours
run under a load of 100 milliamperes of a Gordon deaf-aid
battery of the type illustrated. You will observe that
during the first half hour the voltage rises steadily from
something under 2.5 to 3.1. Once it has reached the
latter figure it remains perfectly steady.

4

15 20 25 30 35 40 45 50 55 60 65 70 75
Hours
Fig. 3.—The continuous discharge of a Gordon 3-cell battery

under a load of 100 milliamperes would produce a curve as
shown above

o 5 10

This curious rise in voltage is apparently due to the
effects of “ warming up.” When the battery is switched
on its cells are cold, but as it delivers current there is a
distinct rise in temperature.

This probably assists the potassium bromide to get
to work in cutting down the internal resistance with the
result that the voltage rises.

You can bring the battery up to full voltage in a few
moments by placing it temporarily under a much heavier
load. If, for instance, a flash lamp bulb is connected
to it the filament is for some moments barely red hot.
Then you see it growing rapidly brighter and brighter
until it is glowing at its full brilliance.

Another very striking peculiarity of the Gordon battery
is that its service life is actually rather better under a
continuous load than if it is used intermittently. When,
for example, it is delivering 100 milliamperes a battery
of the deaf-aid type will operate for some 72 hours
before the veltage falls to 2.8 ; but if the same load is

MAGNESIUM
Rop
(NeGaTIVE PoLE)

CONTAINER . OF
GLASS, PAPIER
MacHE' ETC.

| . "

| WiCK oF

| WOOD-WwO0L

' LYING BETWELN
MAGNESIUM &

: CARBON &

|

|

et

CARBON RESTING ON
BLOCK OF
POTASSIUM

BROMIDE
ELECTROLYTE
Brock ofF

PoTtassium
Bromipe

Fig. 1.—The arrangement of the Gordon cell can be clearly
seen from this drawing
applied for 8 hours a day—the battery being rested for
the other 16 hours—the total service will be a little less.

Fig. 3 shows the record of one of these batteries under
a continuous run of 72 hours whilst delivering 100
milliamperes of current.

The trouble with all zinc-consuming batteries is that
they suffer from what is known as polarisation. This
means that unless counteracting measures are taken any
kind of zinc cell becomes rapidly choked when called
upon to deliver current, the result being that the current
falls quickly away towards zero.

Leclanché—the Popular Primary Cell

By far the most widely used primary cell today is
the Leclanché in its dry form. Here the depolariser
occupies much more space than the electrolyte.

Even so its action is very far from perfect unless the
load is minute. A battery composed of Leclanché cells
starts to lose voltage, as Fig. 4 shows, the moment that
it is called upon to do work. Your high tension battery,
to take an example, may read 100 volts before you switch
on at 6 p.m., 90 volts an hour later and 85 at bedtime.

In other words it is slowly polarising all the time that
itisinuse. Restitovernightand it will pick up a consider-
able proportion of the lost volts ; but as soon as you work
it again there is a still greater fall than there was on the
previous occasion. What this means is that the quality
of your reception cannot be so good at the end of any
evening as it was at the beginning and that it is just a
little worse at a given hour on any evening than it was
at the same hour on the previous one.

Except in the laboratory, the Gordon cell, which
does not polarise, has not yet been made up into a high-
tension battery, but this will undoubtedly be a future
development and when it ¢omes we shall be assured of a
supply of perfectly steady current for the plates of the
valves in a battery set.
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The simplicity of lay-
out which you see here
is a striking proof of
the great care be-
stowed upon the
design by the author

HERE has always been a

certain charm about a short-

wave adaptor, which has
appealed chiefly to the class of listener
that prefers to treat short waves as an
‘“ extra.” The construction of a com-
plete short-wave receiver, together
with its battery supplies or mains
unit, hardly seems worth while
when one’s chief interest in radio
remains centred on the reception of
broadcast entertainment.

Double-purpose Unit

In the ordinary broadcast receiver
one has (presumably) a good low-
frequency amplifier and a useful
source of H.T. and L. T. supply, and
an easy means of receiving the short
waves is undoubtedly to construct
a simple adaptor which can be used
in conjunction with the main receiver.

Such an adaptor can be one of
two kinds : it can be a more or less
elaborate affair for converting the
broadcast receiver into a short-wave
superheterodyne, using the H.F.
stages and feeding from the adaptor
into the aerial circuit of the set. On

101T-0aAVe

Here we present details of a
simple but highly efficient
unit which enables excellent
short-wave reception to be
obtained when used in con-
junction with any ordinary
receiver. A special feature
of this unit is that it can be
used alone as a single-valve
short-wave receiver

/ze “W.M.

New SZ‘y/e

Az/dpfor

Designed by G. HOWARD BARRY

the other hand, it can be of the very
simplest type, consisting only of a
short-wave reacting detector, which
is simply coupled to the low-fre-
quency side of the broadcast set.

The simple adaptor described here
is made with the object of reducing
complications to the very minimum.
It could be made more cheaply, but
I never believed in spoiling the ship
and I have used really good compon-
ents throughout. Itisanovelty inone
respect since it is constructed essen-
tially as a complete single-valve
short-wave receiver. It may be used,
with headphones, as such.

Most adaptors are simply equipped
with a plug which ties them to the
broadcast receiver, but this is a
complete receiver in itself with the
plug available to those who want
to use it !

There is no need for me to dis-
course on its simplicity—the photo-
graphs and diagrams will do that.
I should like to emphasise the point
that this desirable quality has not been
obtained at the expense of efficiency
and that no essential has been left
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out, either to cheapen or to simplify
the adaptor.

First let us analyse the circuit
diagram. The conventional series-fed
reaction circuit is used with a triode
of the “HL” class as detector.
Tuning is effected by a .00015-
microfarad short-wave condenser,
which may be supplemented with
a small band-spreading condenser if
the rcader so desires. Reaction is
controlled by a .0001-microfarad
variable between the low-potential
end of the reaction coil and the
earth line.

Reaction Precaution

Instead of the usual high-frequency
choke a 10,000-ohm resistance is
inserted in the anode circuit, since
it is possible (or even probable) that
the adaptor will be fed into a trans-
former-coupled stage. 1always prefer
to follow up a short-wave detector
with resistance coupling, but the
slight troubles attendant upon trans-
former coupling are often cured by
this use of a resistance in place of a
choke.



The aerial is coupled to the high-
potential end of the grid coil through
a very small fixed condenser made
by twisting two wires together.
These may be seen in the diagram
of the underside of the set, and their
total length is between 4 and 5 in.
Ordinary tinned copper wire encased
in Systoflex is used for this as for
all the wiring.

Two Distinct Advantages

This scheme has two distinct
advantages. Most important, it
enables the adaptor to be calibrated.
This is distinctly desirable, but is
not possible when one uses a variable
or pre-set condenser in series with
the aerial.

Secondly, human nature being
what it is, nearly everyone provided
with variable aerial coupling will use
too much of it, obtaining stronger
signals at the expense of selectivity. .
This wouldn’t matter if it stopped
there, but such people
generally turn and rend
the designer for putting

out a flatly-tuning
receiver.
Coupling

The coupling pro-
vided is, admittedly,
very small. It is, how-
ever, perfectly satis-
factory for use with an
outside aerial. if
readers wish to use the
set with a small indoor
aerial they will be well
advised to increase the
degree of coupling by
lengthening the lead
from the coil to the
aerial  terminal, and
riving it 9 to 10 in. of

twisted wire. To
achieve this it may
be made to take a
roundabout path
round the baseboard
before going to the
aerial terminal !
Please note, what-
ever you do, that
there is no actual
metallic connection
between the coil and
the aerial. The lead
from one is twisted
round the lead from
the other, and both
leads have a free end.
So much for the
theoretical  circuit.
Now let us consider
the constructional
aspect in detail. For-
give me if I tell you
how good the layout
is! The grid con-
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Showing the unit with the valve and coil inserted in the

correct holders. Note that cur contributor used some
brass terminals which he happened to have on hand ;

Here you see that there are only two controls ; on the left, tuning, and

on the right the reaction control

See Texr
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2
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«0001
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g 10,000 S
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The circuit diagram has been drawn in such a manner that the connections to the
connector plug can readily be followed
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a modern type is specified in the list of components

denser forms the lead
from the grid terminal
of the valve holder to
the appropriate ter-
minal on the coil holder.
The lead from the
anode to the reaction
coil is almost as short,

Short heads

The all-important
leads from the tuning
condenser to the coil
which it tunes are both
reasonably short and
are certainly direct;
the same applies to the
wiring of the reaction
condenser.

The panel and base-
board are both 10 in.
by 6 in., the baseboard
being mounted 1 in. up from the
bottom of the panel so as to accom-
modate what little wiring is taken
underneath.

Direct Wiring

Although Metaplex has been used
it has not been relied upon to form
any part of the circuit and direct
wires connect the moving plates of
both condensers with the negative
low-tension terminal on the valve
holder.

The values of .0001-microfarad
for the grid condenser and 2 megohms
for the grid-leak do not show any
originality, but we are out for results
rather than innovations, and they
are definitely the most satisfactory
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A full-size blueprint of the * W.M.”” New Style Short-wave Adaptor can be obtained
Jor half price, that is 6d., post paid, if the coupon to be found on the last page is used
before June 29. Address your application to the ** Wireless Magazine” Blueprint
Department, George Newnes, Ltd., 8-11 Southampton Street, Strand, London, W.C.2,

and ask for

values for the average 2-volt battery
valve.

We will assume now that the
adaptor is completed and awaiting
its first test. It will be best to treat
it as a single-valve receiver and for
this purpose all seven terminals at
the back are used. A 60-volt battery
should be connected across the high-
tension terminals and, naturally,
2 volts of L.T., aerial, and head-
phones in the appropriate places.
An earth can be connected if desired
to L.T. negative.

Not Worth Trying!

Don’t try the effect of interchanging
the coil and the valve just because
the holders are similar. I haven’t
worked out exactly what would
happen, but I can assure you that no

No. WM388

advantage would result from it!
The valve holder is the one nearer
to the front panel.

A valve such as the Tungsram
LD210 should be inserted and I
suggest that the first test be made
with the “R” (red spot) coil in
place. This covers a range of roughly
41-95 metres if the aerial coupling
capacity is small. If you are using
more than the suggested length of
twisted wire for this coupling, the
minimum wavelength reached by
this coil will probably be about
45 metres.

In any case the 49-metre broadcast
band will come in near the bottom
of the tuning range and you should
have no difficulty in identifying
several stations. Don’t expect strong
signals from the single valve but,
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at the same time, don’t be dis-
appointed if the set seems “‘ dead.”

There should be an almost com-
plete absence of background noise
and yet signals will be stronger than
you would imagine from the quiet
effect of the set. As I have said
before the ratio of signal to back-
ground that one can obtain with a
good single valve receiver is just
about as favourable as anything that
can be produced.

The “ Y ” (yellow spot) coil covers
a range of about 22-47 metres; in
other words, it goes downwards
from where you leave off with the
“R” coil. The 25-metre broadcast
band will be found low down in the
tuning range, with the 31-metre
band near the middle of the condenser
scale.

Completing the Range

The 40-metre amateur band will be
found near the top of the scale and
the 36-metre ship-to-shore telephony
a little lower.

The “ LB ” (light blue spot) coil
will take you down from 25 to about
13 metres and includes the 20-metre
amateur band and the 19, 16 and
14-metre broadcast bands. The
19-metre band is one of the most
interesting and should be found at
about 50 or 60 on the 100-division
scale.

The fourth coil is a type “W?”
(white spot) and brings in the 80-
metre amateur band at the bottom
and the 160-metre band at the top.
Further coils may be obtained for
covering the broadcast bands if
necessary.

Adaptor Connections

So much for the use of this unit
as a receiver. Only a very small
change is necessary if it is desired
to turn it into an adaptor. A four-pin
adaptor for a valve holder is necessary.
The grid pin is left blank; the anode
pin is connected to the negative
“ Phones” terminal, and the filament
pins to the L.'T. terminals : all this
can be done with flex leads or some
sort of multi-way cable.

Apart from the aerial, which must
be transferred from the receiver, no
other connections must be made to
the unit; that is to say, the positive
* Phones,” positive H.'T'. and negative
H.T. terminals must be left free,
and the earth must be left connected
to the main receiver.

Assuming that you have a battery-
operated broadcast receiver with
2-volt valves, all that you have to do



is to remove the detector and insert
the adaptor-plug in its place. The
short-wave detector will then derive
its filament supply from the detector-
valve holder in the broadcast set
and the anode circuit will couple
straight through (whether transformer
or resistance coupling is used) to
the low-frequency side of the broad-
cast receiver.

A.C. Version Later

It may not even be necessary to
use a new valve in the adaptor as
the one that does duty as detector in
the broadcast set will probably be
perfectly suitable!

All this may seem a little hard
on those who use A.C.-operated
broadcast receivers, but I hope to
be able to describe an adaptor
particularly designed for them at a
later date. After all, the average
all-A.C. broadcast receiver is sure
to have a good H.F. side, and it is a
better plan to use a superhet-adaptor
with such a set, particularly when one
considers that its L.F. side may
consist only of a single pentode.

This simple little unit, as it stands,
should be an excellent means of
introducing yourself to the joys of
short-wave reception and is intended
as a starting-off point. Superhet
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BASEBOARD
1-—Peto-Scott baseboard (10 in. by
6 in.) and wooden panel (10 in. by
6 in)—Metaplex sprayed on top
of baseboard and inside of panel 1 3

CABLE
1—Bulgin four-way cable .. ..o 1038
(Only 3 points mui)

CABLE PLUG
1—Bulgin 4-pin cable plug, No. P) 1 9

COILS
1—set Eddystone short-wave coils,
4-pin type L1606
CONDENSERS, FIXED
1-—Dubilier .0001-microfarad,
670

s. d.

type

COMPONENTS REQUIRED FOR
THE «“W.M.’”’ NEW STYLE SHORT-WAVE ADAPTOR—

CONDENSERS, VARIABLE 5. d.
1—Polar .0001-microfarad slow-
motion .. 8 3
1—Polar  .00015-microfarad  slow-
motion .. 8 6
RESISTANCES, FIXED
1—Erie 10,000-ohm 1-watt ... .. 1 0
1~Erie 2-megohm grid leak 1o
TERMINALS
7-—Belling-Lee terminals, type R ... 3 6

TERMINAL STRIP
1—Peto Scott terminal smp, 10in. by

114 in. 1 0
VALVE
1—Tungsram LD210 ... .. 39
VALVE HOLDERS
—dey%tone

4-pin (Frequentite

model)

adaptors are rather more complicated
in construction and operation; they
will be dealt with later on.

In conclusion, T may mention that
the following stations have been
heard, using the unit as a single-valve
receiver with headphones :  Sydney
(VK2ME), Rio de Janeiro, Schenec-
tady, Pittsburgh, Boston, Miami,
Nairobi, and all the Eurepeans.
The above were logged in two “days
and it is fairly safe to say ‘that any
station transmitting on the short
waves might be heard if an extended-
period log were kept. -~ 7

For the benefit of those who may

wish to use B.T.S. coils in this unit

it is pointed out that the connec-
tions differ from those shown on
the wiring diagram. Actually’ the
“P” point on the holder for these
coils is the one to carry the grid
condenser, “ G goes to earth and
the reaction winding is across the
“F” points. A special diagram
showing these connections in detail
will be given next month.

[er—

The July issue of “Wire-

less Magazine’’ will be

on sale June 2|. Order
- your copy now !

Interference Suppressors and Safety Requirements

Unsatisfactory Design of Suppressors Revealed

E have received from the

Component - Manufacturers’
Federation a letter which reveals a
definitely = unsatisfactory state of
affairs in the design of suppressor
devices for fitting to various kinds of
domestic electrical appliances such
as vacuum cleaners.

The Federation’s letter points out
that it is becoming the custom
to fit these devices with con-
densers and other components of
a test-voltage rating far below
that required by insurance com-
panies, the Board of Trade and
other authorities.

Serious Consequences

The letter continues: * While the
cheaper condensers are quite per-
missible inside a radio set where one
failure in a thousand is not serious
and’merely means that the set stops
working . . . one failure in a mil-
lion in interference suppressors

might be very serious since it would
frequently result in the frame of an
unearthed - appliance  becoming
alive.”

Standardised ratings, safety pre-
cautions and tests for interference
suppressors have been laid down by
the Federation in conjunction with
the LE.E.,, RM.A, B.B.C,, GP.O,
various electrical power supply
authorities, and the British Electri-
cal and Allied Industries Research
Association.

Provisional requirements are that
all condénsers and other devices
must withstand a test to earth of
2,250 volts D.C. Further, all sup-
pressors must be protected by
separate fusible cut-outs against the
breakdown or overload of any com-
ponent, except when the suppressor
is built into and forms an integral
part.of the appliance, or when the
suppressor is so designed that it can
only be used in sub-circuits already
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by R.C.MF. Letter

protected by sub-circuit fuses of
sufficiently low rating.

This, of course, means that any
device which mlght conceivably be
connected to the point of entry of
the mains into the house must have
separate fuses.

Additional Recommendation

An important additional recom-
mendation is that all condensers
contained in suppressors must be
capable of ready disconnection by
the removal of a plug or the with-
drawal of fuses in order that custo-
mary insulation tests may be made
on the equipment; false readings
result in the presence of condensers
when the test is made with certain
types of apparatus commonly
employed for the purpose. It is
considered that electricity-supply
authoritics are likely to impose this
arrangement as a definite require-
ment.
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What the B.B.C. is Doing

A Fair Dea/

Sor the

West Cozmz‘ry /

By T. F. HENN

West National will “ stay put,” while West Regional
will become Welsh Regional. The Welsh people have
always had a grievance against the B.B.C.; they want
programmes for Welshmen announced in the Welsh
language. When the change takes place they will get
all the Welsh they want, for Welsh Regional is to be
devoted entirely to their interests.

The actual transmitter will not be moved, the B.B.C.
having decided that a better service area in South Wales
could not be obtained by moving the station to the
north side of the Bristol Channel. North Wales is to
be served by a new low-power station to be erected at
Bangor.

No. this 1 voloss t P ErE— Although plans for the new West Country Regional
0, s is not a new wireless fransmitter ! t is Bil e H 5 H
Ilgayerl, looking very 1‘?""’” at one end of the world% scheme are gOlng ahead very quwkly , 1t Wl“ be
biggest grand piano. he instrument took a year to build,
cost over £600 and requires twelve men to move it! SOlee tVYO or three years yet bet:ore the new Plymputh
) station is open. One can take it that a new Regional
NLY last monfth I %ew attention to the poor  gstation takes approximately a year to build.
service area of the West Regional transmitters, The new Northern Ireland Regional at Lisburn will

area ob e e : ] ) ;
and %ald,, it is high time that steps were taken  open this year; North Scottish Regional is to start next
to do something.” A friend ’phoned me up a few days

after my last notes had gone to press and told me
that during a tour round the Plymouth.district he had
seen a van suspiciously like that used by the B.B.C.
for ferreting out broadcasting station sites.

I rather dismissed the idea until I paid a visit to
Broadcasting House recently when I mentioned it to
one of the officials. Whether my friend was right or
not 1 cannot say, but the hush-hush van has been—or
still is—down Plymouth way on the search. And I was
told at the B.B.C. that the van is looking for a site upon
which to build a 50-kilowatt Regional station to serve
the West Country.

Ths 1s, indeed, cheerful news. The B.B.C. is giving
the West a fair deal at last!

Only those who live in Devon and Cornwall or have
toured in that part ot the country with car radio
know the appalling reception conditions down there.
The present West Regional and National have very
limited service areas, and even Droitwich’s many
kilowatts have done practically nothing to ease the
situation.

The B.B.C. is very clever; it is going to kill many
birds with one stone. The introduction of  South-
West England Regional ” will see a complete remodel-
ling of the Regional Scheme in the West Country.

Plymouth’s present relay is to be moved to somewhere Much of the atmosphere in recent programmes can be ,;lm;-
H 3 M M : buted to the mobile recording van. Our B.B.C. photo shows
near Bristol, where it will still continue to relay the e i T recorders . "The ‘amplifiers ‘are on. the

National programme. left and the actual cutting machine is at the far end
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year; then North-east England and the new Plymouth
stations will follow in due course.

Will those readers who have already sent reports of
reception conditions in Devon, Cornwall, and elsewhere,
please accept our thanks; these reports will prove useful.

We have to thank, to some extent, the success of the
experiment in synchronising London, North and West
Nationals for the extra stations which are to be built.
There is only a limited number of exclusive wavelengths
available for Britain, and naturally many of the new
stations will have to be synchronised with existing
transmitters.

In my last notes I denied that the power of the three
synchronised little Nationals—I.ondon, Nerth and West
~—had been reduced to 20 kilowatts. The information
came from a reliable source, and you can imagine my
own surprise when I saw the official announcement of
the power reductions in B.B.C. publications.

I tackled my informant, saying that he had rather let
me in the cart. Here is his explanation; make what
you can of it. “ The power of the three little Nationals
has never been 50 kilowatts and today it is not 20 kilo-
watts; the present power is definitely less than 40 kilo-
watts, but is more than 30 kilowatts.”

1 have made several calls on people in districts south-
east of London, and I am of the opinion that some-
thing more than 5 kilowatts and less than 10 kilowatts
would be a fair statement of the case! In fact, Droitwich
is becoming the National programme provider. One is
surely justified in asking what the game is. One has
only to go a few miles south of London to find Radio
Normandie on 269.5 metres a much stronger signal
than London National.

<> < <

That curious thought of mine; how will the B.B.C.
relay a commentary of the Naval Review at Spithead in
July ? You remember that I suggested a battleship as
the ideal commentator’s box.

That, T learn, is the official selection.

i . - 1
| Wireless Magazine. June, 1935 |

The relay will be on the Boat Race lines. The small
short-wave transmitter from the launch, Magician, will
be installed on the battleship, and there will be 2
receiving station on shore to pick up the relay from
Magician’s transmitter and put it on te a telephone line
to London, from where it will be distributed to all
B.B.C. transmitters.

> < <

Usually there is a distinct falling off in feature pro-
grammes about June, but this year strenuous efforts
are being made to sustain interest in broadcasting
throughout the summer.

Of special interest is the production of Bitter Sweet,
the famous musical play by Noel Coward which had a
long run at His Majesty’s Theatre, Haymarket, and
later was filmed. The show will be broadcast twice;
on May 31 and June 1. Although especially arranged for
broadcasting, the show has been cut to last two hours
instead of the usual one allocated to entertainments of
this nature. )

The Dancing Daughters have gone. I dared to
enquire how many listeners had written to the Variety
Director demanding their re-engagement. The B.B.C.
has had a few letters expressing sorrow and a few more
containing congratulations! Think what you will, but
atmosphere has been lost.

A big event for June 18 and 19 is the annual relay of
4 X the Friends of Canterbury’s Music Festival held
in the cloisters of Canterbury Cathedral. As usual the
B.B.C. Symphony Orchestra will provide the music.

The Margate Municipal Orchestra is to join the
already long list of seaside bands heard regularly over
the air. Its first broadcast will be on June 2 in the
National programme at 9.5 p.m.

Organ recitals from St. Paul’s Cathedral are rare. Dr.
Stanley Marchant is giving a forty-minute recital in
Regional programmes on June 4 from 8.20 to 9.0 p.m.
This fine organ was rebuilt some two or three years
ago and is one of the finest instruments in the country.

Robert Tredennick, popular with Midland Regional listeners for his gramophone recitals, is seen here with the Paramount Astoria

Orchestra under Anton—regular broadcasters—with Esme, the singer, in the Columbia recording studios.

They were making a

record, “ Musical Moments,’’ which was issued last month

34]
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The new tuning unit applied to a three-valve receiver of con-
ventional design. The tuning unit itself is attached to the
Jold-down front panel, being mounted on a metal screen, In

use this panel is held vertically, the other side carrying the
calibrated tuning dial
A has recently been invented by Mr. S. G.
Brown, F.R.S., whose name is so intimately
connected with the early progress of wireless in this
country, and will be remembered in connection with
the Brown telephones and the Brown loudspeakers.
Mr. S. G. Brown himself recently demonstrated and
explained his invention to a representative of ** Wireless
Magazine.”

First of all the tuner is extraordinarily compact,
consisting of what appears, at first glance, to be nothing
more than a calibrated tuning dial mounted on a small
plate at the back of which are placed a few bars | Closer
examination shows that the tuning dial operates gearing
which moves two sets of six square bars of high-
frequency iron in and out of two corresponding sets of
six coils. Each coil is wound on a small quarter-inch
square section former measuring only 1 in. long—
about the size of the small resistors used in modern
mains sets.

NOVEL and ingenious new tuning unit

Inductance Tuning

There is none of the usual variable condensers and
in fact the only condenser used is a small compression
type needed as a trimmer. The tuning unit as a whole
is mounted on a small panel about the size of a ‘“ flat-
fifty ” box of cigarettes and the same box of cigarettes
serves as a fair guide to its total thickness.

The tuning dial is calibrated over about three-
quarters of its circumference in red and black for long
and medium waves respectively. There is of course, a
change-over switch for the two wavebands and a micro-

meter adjustment fitted to the tuning knob provides

for fine tuning, while a reaction control is also fitted.

. The appearance of a three-valve set fitted with this
‘tuner- is seen in our illustration, the tuning unit being
‘on the bick of the fold-down lid. The rest of the set
‘is"of conventional design and calls for no special com-
iment. .

Mr. S. G. Brown claims that the tuner works on an
‘entirely new prineiple and -offers the opinion that much
of the theory has yet to be explained, but it would

New 1dea in

First Details of a Novel Inven-

appear to us from a careful analysis of the tuner and its
circuits, that conventional theory will at least indicate
how it could work even if our explanation is subsequently
disproved.  Let us therefore examine the circuit in
detail.

How Tuning is Effected

Tuning is effected by sliding iron cores in and out
of fixed inductances. Each inductance is double
wound, the winding running along as a single layer
from one end of the former to the other and returning
over itself, thus forming a conventional two-layer coil.
There are six of these coils in the first grid circuit and six
in the second, each set of the six corresponding iron
cores being mounted on one bar and operated simul-
taneously by the tuning knob.

Closer examination shows that in each grid circuit
all four of the coils are used for the medium band and
two for the long. The coils are exceedingly small and
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Our analysis of the circuit of the tuner. Tuning is effected
by moving the iron cores in and out. One end of each coil is
earthed as you can see .

wound with very fine wire. The tuning range of each
is more than adequate for the particular band.

The method of joining up 1s interesting and is in-
dicated diagrammatically in our drawing. The re-
sultant circuit, drawn in the conventional way, showing
the distributed capacity as a fixed condenser in each
case indicates that we have a series of tuned circuits
for each grid. The aerial, by the way, 1s a very short one,
the set being designed for a particular length of aerlal
‘and ‘we find' on examining the circuit that: the aerial
itself is tuned, or rather so tightly coupled to the first
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tion of S. G. BROWN, F.RS.

tuned circuit that it becomes part and parcel of it
If too long an aerial were used of course the ganging
would, we imagine, be upset.

We have already explained that in winding the coil
one layer is wound along the former and the second
layer returns on the top of the first. At the end of
the first layer, and therefore the beginning of the second,
a tapping is taken and this gives what is effectively

The medium-wave circuit expressed in a more conventional
manner. The condensers represent the *lumped’ coil
capacity, which is of course, distributed. The centre-tap
and lower end method of connection gives very tight coupling

a very tight coupling between circuits, as will be found
on examining the theoretical diagram.

The end of the outer layer of each coil is earthed,
the end of the first inner coil being connected to the
aerial and that of the last to the grid. Thus, if each of
the coils were carefully screened from the other, we

The rear of the tuning unit. On each side are six coils—four for the medium wave and two
for the long. Notice the iron cores which are simultaneously moved in and out by means

of a pinion and fwo racks.

The centrul compression.type condenser is used for trimming
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A tuner unit ready for mounting on a home-built receiver.
Provision is made for two sets of tuned circuits—one for
the H.F. stage and the other for the detector

should say that signals had to pass through a series of
tuned circuits before reaching the grid.

Here, however, we come to a slight complication,
for the coils are not screened and the total coupling
effect must be rather a complex one. The wave-
change switching merely changes over the sets of four
coils on the medium band to the sets of two coils on
the long, so we have fewer tuned circuits on the long
wave than on the medium. .Reaction is applied by
reaction coils overwound on two of the four medium-
wave coils in the second grid circuit and similarly to the
long-wave coils in this circuit.

Actual Results on Test

A practical demonstration at Acton, about ten miles
from Brookmans Park, showed that London Regional
spread over about ten channels, Acton being in what
Mr. Brown called the swamp area for this set. We
have heard a much higher degree of
selectivity in such conditions with a
modern multi-stage receiver, but for
a very simple and inexpensive set
the selectivity was good..

The great virtue of this tuner is its
extreme compactness for when it is
used the limiting size of the set
would appear to depend only on
the space occupied by the valves!

The tuner is available separately
from the set; it will be sold to amateurs
ready to connect to their own sets for
£2 19s. 6d. The complete 3-valve
receiver, screen grid, detector and
pentode output, operating this tuner
is illustrated on this page, and sells
for £10 10s. It is designed to

work from an 8 ft, aerial.

In our opinion the selectivity ob-
tained with this tuner is considerably
less than would be obtained on
eight sharply tuned circuits, and as
there are eight tuned circuits in this
receiver we should consider the set

Continued on page 400
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R. P. photo

This special photo shows clearly the

aerials at Zeesen. In the middle and at the

extreme left is the aerial for the long-

wave transmitter ; the others are for the

short-wave transmitters, that on the

extreme right being the South American
directional wire.

AST MONTH I remarked
I that long-distance (reflected-

wave) reception on 10 metres
would probably be possible once
more this year; I also commented
on the fact that the Belgian station
ON4AU had been in touch with
North America on that wavelength.

This month I have more startling
news to record. Not only has
ON4AU been heard in Australia,
U.S.A,, and Canada, but Australian
VK2LZ has carried out two-way
work with the U.S.A. and Japan,
and other Australians have been
working with the States.

Conditions in this country do not
appear to favour record smashing
just yet, but it seems certain that
startling  developments may be
expected. They will probably have
been recorded by the time this
appears in print.

20-metre Band Alive !

Concurrently with the improve-
ment in conditions on 10 metres, as
always, has come the corresponding
improvement on the other bands.
20 metres has been alive with really
“DX” signals from midday till
midnight; “40,” though badly
hashed up by imitation telephony
from European countries, carries
its full weight of DX as well; and
the 80- and 160-metre bands are
behaving extraordinarily well.

So much for the amateur bands.
The short-wave broadcast bands
behave in practically the same
manner as the nearest amateur band
to each one, and it may be assumed

Winnipeg, CJRX (25.6). Pontoise,
Rome and Zeesen often very strong.
Band fades out at about 10 p.m.

31 metres: Interesting in the
evenings, after 19 metres has faded
out. W2XAF (31.48) and WIXAZ
(31.36) both good, although not
very reliable. Sydney (VK2ME)
superlatively consistent on Sunday
mornings and afternoons (31.28
metres). Lyndhurst (VK3LR) may
be heard on weekday mornings,
usually as strong as Sydney, but not
nearly as reliable.

49 metres: Overcrowded but
always interesting. Great profusion
of Spanish-speaking stations in
Central and South America, as well

Short-wave R eception
Ls Improving

says G. HOWARD BARRY in his notes on current
conditions and interesting stations to be heard.

from the above paragraphs that
things have been good lately.

The long succession of B.B.C.
relays of American programmes has
given the word ‘‘ reliability ” a new
meaning in this connection, and
WEXK and W2XAD have been
more consistent than I ever remember
them before. Now and then a day
of really bad conditions will spoil
the run, but the general level has
been excellent.

I will deal briefly with each band
in turn, commenting upon the more
reliable stations only.

14 metres: The sole occupant
appears to’ be W8XK on 13.92,
which is usually very good in the
afternoons.

16 metres: W3XAL on 16.87 is
often the loudest American station
on the air. This band naturally
fades out earlier than the 19-metre
band, but is good until 5 p.m. as a
rule.

19 metres: W2XAD '(19.56),
W8XK (19.72), and sometimes.
W2XE (19.64) all good and reliable.
Europeans (Budapest, Zeesen, Pon-
toise and Daventry) generally weak.

25 metres: Not much of interest
here, except W8XK (25.27) and

344

as ten or a dozen North Americans,
too well-known to be dealt with
separately. Activity of DX stations
seems to commence at about 10 p.m.,
with the exception of the two South
Africans (Nairobi‘and Johannesburg)
who both come in from 6 p.m.
onwards.

The trouble is that the Eurcpean
stations are tremendously strong
during daylight, and 1t is difficult
to find the weaker signals until they
have faded out.

Individual stations worth looking
for, on all the bands, and, in some
cases, intermediate settings, are :

Singapore (ZHI), 49.92 metres;
Panama City (HP5B), 49.75 metres;
Bandoeng (PK-YDA), 49.02 metres;
San Domingo, Dominican Republic
(HI4D), 45.5 metres; Lima, Peru
(OA4AC), 38.36 metres; Hamilton,

Bermuda (ZFB), © 29.83 metres;
Buenos  Aires  (LSL), 19.02
metres,

There are, of course, hundreds of
commercial stations using telephony
and sometimes relaying broadcast
programmes. These do not work
in the recognised short-wave broad-
cast bands, but m=y be found all
over the dial.



Opemfz'ﬂg My 1935
Radiogram

By PERCY W. HARRIS, M.IRE.

This receiver, which has been built by Mr. Harris for

his own personal use, was fully described in the May

issue of *‘Wireless Magazine.”’

finished building your 1935 Radiogram you are invited

to send us a photograph. All pictures published will be
paid for at the usual fee of half a guinea

grams and the theoretical circuit
published last month will have
provided readers with most of the
necessary information to construct
this set, but there are still a few
practical points of construction about

PHOTOGRAPHS, wiring dia-

which a little further information

may be helpful.

Resistance Mounting

It will be noticed in the list of
components that a 10-way resistance
board is specified, whereas in the set
two separate resistance boards, one
with five and the other with three
sets of holders, appear. The reason
for this is that the base of the 10-way
resistance mount is made of insulated
material which can be cut very easily
with a sharp saw, so that the two small
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When you have

strips required can be cut out of the
single large one with great ease.
One saves the expense of two separate
holders.

If the 10-way strip is cut in the
centre one half will do for the 5-way
holder. A further small strip should
be cut off the remaining piece (on
the inside) so as to give a 3-way
holder. All that is necessary now is
the drilling of the two holes, one in
each of the newly prepared strips,
the other required hole being already
there.

The next practical point concerns
the symmetrical mounting of the
various controls. The central tuning
control, together with the wave-
change switch and the volume control,
have their positions automatically
determined, but in order to present
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The Harris 1935 Radiogram is a real
quality outfit. Every worth-while
development to obtain real
quality is incorporated, including
the Tweeter loudspeaker and the
piezo-electric pick-up. The cabinet
too, is a fine piece of furniture and
has compartments for storing
gramophone records

a symmetrical front I have arranged
the reaction control on one side and
the on-off switch on the other to fall
on the lines passing from the centre
of the tuning knob through the wave-
change switch and volume control
knobs respectively. As the brackets
holding the reaction and on-off
switch mountings are slotted it is
very easy to adjust the heights to
the correct level.

On-off Control

You may wonder why the on-off
switch was not combined with the
volume control so that when the
volume control is turned to the lowest
position the set can be turned off.
This would, of course, have eliminated
one control, but it has a very big
practical disadvantage.

When you are using a * quality ”
set you will, in the main, use it on
your local stations and you will
have found the exact volume to suit
your room. By having a separate
on-off switch this volume setting
can be left just as you like it, whereas
if volume control and on-oft switch
are combined the volume has to be
re-set each time.

If you should want to combine the
two there is no difficulty because the
particular make of volume control
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A plan view of the Harris 1935 Radiogram ; there are only a few wires on the underside.
The controls—from left to right—are reaction, wave-change switch, tuning, volume
control and, lastly, the on-off switch

used can be obtained with an on-off
switch attached, so that when it is
turned to the minimum position the
set is switched off. The wiring would
be quite simple; instead of going to
the separate switch it would go to
the switch fitted on the back of the
potentiometer.

Baseboard Construction

The whole set, apart from the
power pack, is made up on its base-
board and can be operated with ease
outside of the cabinet ; this is very
useful for preliminary adjustment and
test. After testing the knobs are
taken off and the baseboard slid
into the cabinet, whereupon the

spindles will project through the
necessary holes provided and the
knobs can be put on again.

The tone-control knob, however,
does not form part of this assembly,
for the potentiometer is mounted
directly on the cabinet after long
flexible leads have been joined to
its three points. After the loud-
speakers have been screwed to the
baffleboard these leads can be
threaded through the upper hole
marked in the diagram and connected
when the baffle has been screwed
into place.

It 1s advisable to screw the power
pack to the base of the cabinet when
it can be wired to the safety plug,

which is also screwed to the base
of the cabinet. It is convenient
when wiring the main part of the set
to leave long flexible leads connected
to the on-off switch so that these
can be joined up to the power pack
after everything is in the cabinet.

Felt Mounting

I have also found it convenient
to place thin strips of felt underneath
the baseboard of the set to isolate
it from the shelf on which it
stands.

For making the connections from
the set to the power pack I have used
good stout electric-lighting flex. [
know you can purchase complete
cables all nicely braided for this .
purpose, but unfortunately most of
the cables I have seen have been made
of fairly thin wire which, while quite
suitable for high-tension leads and
even for battery leads in a battery
set, will not carry the heavy current
necessary for the heaters of A.C.
valves.

Heater Wires

It’s not that the wires become
unduly hot, but if they are too thin
there isa voltage drop. Thus although
your transformer may be giving the
full 4 volts the voltage applied to the
heaters themselves may drop con-
siderably below this and spoil the
efficiency of the set.

And now for practical adjustment
of the set after it has been constructed.
Before you place the receiver in the
cabinet connect up the power pack,
aerial, earth and loudspeakers (which
you will already have mounted to your
baffleboard) and try both the volume
control and the reaction control.
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The theoretical circuit of the set. The arrangement consists of a variable-mu pentode in the high-frequency amplifier, leaky-
grid detector, which is resistance-capacity coupled to the first low-frequency amplifier and this in turnis again resistancecoupled

to a 2.5-watt triode output valve
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Both should make the set oscillate
when turned up to the full.

This may seem strange, but there
1s sound reason for it. The reaction
control is very rarely used in this
receiver—only when it is required
to get a selectivity higher than that
normally given. This, you may
believe me, is very seldom !

Increasing Selectivity

The volume control operates on
the variable-mu high-frequency pen-
tode and when it is turned on to the
full one gets the maximum magnifica-
tion of this set. The gain here is so
great that the small residual capacity
in the high-frequency pentode is
enough to feed back energy and make
the set oscillate, so that this is really
a combination of volume and reaction
controls.

If now by manipulating this control
you do not get sufficient selectivity
you can turn the volume down a
little on the volume control and bring
up the strength of the signal again
by careful use of the reaction
control, which, of course, is in the
detector circuit. The effect is to
increase the gain and sharpness of
tuning in the detector circuit while
the set still remains stable.

Trimming

In Wimbledon—six or seven miles
south-west of London—without the
use of the reaction control Radio
Paris is quite clear of Droitwich,
but if an attempt is made without
reaction to receive Deutschlandsender
(which falls between Radio Paris
and Droitwich) then there is inter-
ference. With careful manipulation
of the reaction control and the volume
control the German can often be

1
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separated from both Droitwich and
Radio Paris.

On the medium waveband the set
without reaction is as selective as
many of the commercial super-
heterodynes and here again it is
rarely that one uses the reaction
control. It is just as effective on this
waveband for sharpening up the
signals, as you will find on trying it.

But I am running ahead a little.

Before we can make use of this
control the set must be trimmed.
With the permeability tuner you will
be given a small box spanner, which
will fit over the three nuts recessed
in the top of the shielding on the
tuner.

In the centre of each hexagonal nut
will be seen a small screw and these
two controls together form the
trimming adjustment for medium
and long waves. Do not play
around with these adjustments too
much—they are not intended for
anything more than trimming and
once you have trimmed the set they
can, and should, be left alone.
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The circuit of the power pack, which makes use of a valve rectifier. Fuses

and safety plug are provided
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The first step in- trimming is to
tune the set to a powerful station—
your local for example—and then
turn down the volume—with the
volume control—till the signal is
just audible. Now adjust the back
and centre trimmers one after the
other until you have brought the
signal up to maximum. Then if
necessary again reduce the volume to
make sure everything is all right.

A view of the power
pack, which is built
separately from the main
receiver. The layout is parti-
cularly simple and there is no

chance of any mistakes being made if the
blueprint is followed carefully

As you are trimming two circuits
to a third you obviously will not
touch the front condenser yet; the
other two are being adjusted to match
it When you are sure that it is
correct on one band turn to the other
waveband and adjust its particular
trimmer.

Scale Adjustment

There is no need for me to explain
in detail the process of trimming as
it is very clearly indicated in the
leaflet accompanying the Varley
tuner.

When both wavelengths have been
adjusted in this way the set will be
in a proper condition for working,
but you will probably find that the
actual wavelengths of the stations
you tune in do not match the tuning-
scale markings. The method of
matching the scale marking to the
actual wavelength is again clearly
indicated in the permeability tuning
leaflet and I need not spend time on
explaining it here.

Motor Mounting

There are not many points requir-
ing explanation in connection with
the gramophone unit. The motor
will be mounted according to the
template provided and the positions
of the needle cups, pick-up arm, etc.,
are all easily found, the pick-up
arm being adjusted by means of the
template provided. It is important,
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COMPONENTS—
OUR POLICY

COMPONENTS used in receiver

designs published in **Wire-
less Magazine '’ are chosen for
their suitability, efficiency and
reliability. Their selection must
not be taken to indicate any more
than this, nor that other good-
quality components are not equally
suitable, save in a few cases
clearly indicated where there are
no suitablz alternatives.

In a large number of cases there
exist numerous good alternatives,
as a study of the advertisement
pages of this journal will show.

however, to make the connection of
the pick-up lead correctly.

You will find the pick-up provided
with a much longer cord than you
need and this will have to be cut off
short in order to connect it with the
volume control potentiometer. When
you cut the lead you will find not
two side-by-side wires, but two leads
made up of an exterior metallic
braiding and a centre wire. The
metallic braiding is earthed and
automatically shields the inner or
grid wire. Examine your diagramand
join up the metallic braiding lead to

that point of the potentiometer which
is connected to the earthed pick-up
terminal.

The simplest way of making con-
nection with the metallic braid is to
wrap a thin tinned wire round it
and use a touch of solder, making
sure, of course, that you do not
apply the iron long enough to injure
the inner wire; this latter can be
separated from the outer * tubing ”
by pushing the braid back. The
wires cut off from the pick-up lead
can now be used to make the con-
nections from the potentiometer
down to the pick-up terminals.

You will observe when you examine
the permeability tuner that when the
tuning knob is turned so that the
indicator points to “ Gram” the
pick-up is connected to the grid of
the deteetor valve in parallel with
the grid leak.

The Jubilee Radiogram has a very
high gain, and there may be a very
slight hum just audible when you
are not receiving stations, but this
will be unnoticeable directly signals
are received. Absence of this slight
hum in a set is not necessarily proof
of good design, but often indicates
that the loudspeaker does not go
down low enough to reproduce it
properly | With some mains, and
in some houses where there is a

tendency to induction, it will be
found an advantage to use a metallised
detector valve, and as in any case
no harm can be done by using the
metallised valve, it can always be
employed with safety.

Detector Screening

If you are using a non-metallised
detector valve and there is no hum
trouble there is no point in changing
it, but if there is more hum than you
like you can either change it for a
metallised valve or wrap the bulb
round with tinfoil and join the tinfoil
to the cathode point on the valve
holder with a piece of wire, which
will give just the same effect.

The tone control will be found
very interesting and if you are after
good quality you will rarely use it.
There are times, however, when
sideband splash gives rather irrita-
ting chatter from the very high
frequencies which the set will
reproduce satisfactorily. In such a
case turn the knob to the right until
the chatter ceases and there will be
very little degradation of quality.

I am sure you will like this set
and the quality will, I am equally
sure, surprise you. Itis a good station
getter, too. I have identified some
forty odd stations and hear a number
that it is not possible to identify.

BASEBOARDS £ s d
118 x 12 Metaplex, say 4 0
1—14 x 8 ditto, say . 3 0

CABINET
1—Peto-Scott de-Luxe 1935 Adap-

tagram model 6 10 0

CHOKES, HIGH- FREQUENCY

9 Grabam-Farish screened (sin-
gle) type 5 0

CHOKE, LOW-FREQUENCY

1—Varley, type DP16 17 ¢

CONDENSER, VARIABLE
1—Graham-Farish .0005 micro-
farad differential reaction ... 20
CONDENSERS, FIXED

2—T.C.C. .0001 microfarad, type

34 2 6
1—T.C.C. .0003 mlcrofarad, type

34 13
1—T.C.C. .02 microfarad, type

25A .. 3 6
1—T.C.C. .04 microfarad, type

T.C.C. 40 19
1—T.C.C. .05 microfarad, type

T.C.C. 40 (mounted on bafile

board) ... 1 9
1—T.C.C. .05 microfarad, type

25A 5 6
3—T.C.C. .1 microfarad, type

T 50 5 6
2—T.C.C. 1 microfarad, type

T.C.C. 50 5 0
3T 4 microfarad, type

12 0
2—T. 8 mxcrofamd type 502 10 0
3 T.C.C. 25 mlcrofamd type C . 7 6

GRAMOPHONE MOTOR
learrdrd gramophone motor,

pe 202A L2

HOLDERS VALVE
1———Ben13mm seven-pin ... 2 0
4—Benjamin, ' five-pin.  (Note :

One four-pin could be used for
the output position, but the
five-pin is suggested in case it
should ever be desired to use
a valve of the md;rectly -heated
type here.} e 3 4

COMPONENTS NEEDED FOR THE HARRIS

1—Bulgin, seven-pin (mountedon £ 5. 4.
power unit for use with special
connector betwecn set and
unit), type VH15 1 6

HOLDERS, RESISTANCE

1—Bulgin 10-way group board,
type €32, (Note: This is cut
up in the manner to be de-
scribed, to form one 5-way
unit and one three- -way.) 19
3-—Graham-Farish Ohmite holders
horizontal type 1 6
LOUDSPEAKERS
1—Rothermel ‘‘Tweeter” loud-
speaker, type 155 .. 110
1—Rola  excited-field speaker,
Model F7-1250-00 with 1250-
ohm field winding ... .2
PICK-UP
1—Rothermel-Brush piezo-electric
pick-up, de Luxe model oo 4
RESISTANCES, FIXED
1—Amplion 150 ohms
1—Amplion 700 chms
1—Amplion 850 chms
2—Amplion 1,000 ohms ...
2-—Amplion 6,000 ohms ...
1—Amplion 5,000 ohms ...
—Amplion 10,000 ohms
3—Amplion 20,000 ohms
I-—Amplion 25,000 ohms
1—Graham-Tarish
Ohmite
2—Graham-Farish 1/> megohm
1— Varley 40 ohmn, centre-tapped,
CP75 1 6
RESISTANCES, VARIABLE
1-—Rothermel-Centralab 10,000
ohm volume control |, 3 9
1-—Rothermel-Centralab 20 000
ohm. (Note: This is mounted
on the cabinet front.) 3 9
I-——Rothermel-Centralab 14 meg»
ohm ditto (mounted on the
motor-board), (This * one
should be obtained with a
knob: the previous two are

-1

R Y S e

megohm,

00t

to be fitted with the spare

JUBILEE RADIOGRAM

knobs supphed with Vdr]ey £ s d

tuner.) ... 34
SUNDRIES
2—Peto-Scott necdle cups, pro-
jecting type, s 1 6

2—Dial-light bulbs 5- or 6-volt

type

2—Peto-Scott brackets for mount-
ing reaction condenser and
on-off switch. (Volume con-
trol is mounted on spare
bracket supplied with Varley
tuner.) ...

1—Peto-Scott 3- wav clectrolynv
condenser mounting bracket,
standard type

1—Peto-Scott 2-way dilto,
special type .
1—Peto-Scott su){,le way
¢—Belling and Lee termmals
type R, markings as per
dlagrams 30
1—Bulgin mains plug and so¢ kt.t
type P12 26
1— Bulg,m seven- pm cable pluv
e P37 20

I-Bulgm safety fuse holder and
fuses, type F19

1—Terminal strip, 9 x 1% in.

1—ditto, 3 x 134 in.

Supply of wire, screws, sleevmg, ete.
SWITCH

1—Bulgin, type S91, rotary on-off 19
TRANSFORMER, POWER

1—Heayberd special model (quote

22
o=

name of set when ordering) ... 113 0
TUNER
1—Varley Permeability Tuner,

type BP100, with radio-gram

switch, and three spare match-

ing knobs (i.e. two in addition

to the one spare knob nommlly
supplied) . 3

VALVES

2—OQOsram MHL4 .

1—Osram VMP4,
1—Osram PX4 ..
1—Osram MU12 ...

pm base
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A Good Cabinet for the

1935 Stenode

The 1935 A.C. Stenode, designed for “W.M."’ by

Paul D. Tyers, was described in the April and May

issues of ‘“W.M.,”’ of which a few copies are still

available, price |s. 3d. post paid, from the

publishers, George Newnes, Ltd., 8-11 Southamp-
ton Street, Strand, W.C.2
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The C.A.C. cabinet for the 1935 A.C.
Stenode is chavacterised by clean and
essentially modern lines (it was bulilt
from sketches made for us by Mr. Tyers),
and the internal arrangement conforms
to the electrical requirements of the
Stenode circuit. The price is £3 10s.
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Television Notes and News

A Spanish scene in No. 1 studio at the
Crystal Palace being taken by the
Baird intermediate-film process

LOT of nonsense has been
talked and written just
lately about the possibility
of achieving ultra-high definition
without the need for correspond-
ingly ultra-short waves. Let us
examine some of the simple funda-

Professor Kenjiro Tgkayanagi who
might be truthfully described as
Baird’s counterpart in Japan
mental facts and see what com-
plete rubbish it is to talk, as
some have done, of 400 and
even 500 lines on waves such

as 9 metres.
The figures which follow are

TELEVISION SECTION

this by the number of pictures per
second they will arrive at the highest
modulation frequency which will be
required.

Actually this is a fallacy because it
assumes that the modulation is
in the form of a sine-wave current.
When it is necessary to reproduce
small details in sharp black and white
contrast the current variation must
be rectangular in shape, and this
demands the presence of sundry
upper harmonics of the main fre-
quency. If the necessary provision
is not made for transmitting these
higher frequencies the resulting pic-
ture is no better than that which
could be got with a lower scanning
frequency.

A reasonable assumption on these

The Truth About
Wﬂw/mgz‘é and Deﬁmz‘zm

By P. WOODWARD

oﬁered on the authority of one
of the foremost television engineers
in this country; they are not based
upon theory alone, but on a practical
experience which is probably un-

. rivalled.

First, the question of the modula-
tion frequencies involved by various
numbers of scanning lines. Here
most people go wrong, for they
imagine that if they work out the
number of “ picture points”
which can be covered by a scanning
spot of a certain size, and multiply

Dr. Schriter, the chief of the television section at thé
German Telefunken laboratories, where big strides
in television development are taking place
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bases is that scanning in 180 lines
calls for modulation frequencies
up to 1 megacycle as the bare mini-
mum, 240-line scanning demands
frequencies up to 2 megacycles,
while for 400 lines it is necessary
to go up to 5 megacycles at least.

Wavelength Limits

Next there is the question of the
longest wavelength upon which such
modulation frequencies may be trans-
mitted. Here it must be explained
that the aim is always to use as
long a wave as possible, simply
because as the wavelength is
reduced difhiculties with inter-
ference from  motor - car
ignition circuits and “blind
spots ”’ produced by hills in-
crease rapidly. In practice it
is found that below about 6
metres these troubles become
much more acute.

Unless the transmitter is
designed so as to be ex-
tremely wasteful of power
the maximum wave for 180-
line scanning is about 7}
metres, for 240 lines it is 5
metres and for 400 lines
the wave must go down to
11 metres ! If appreciably



TELEVISION SECTION

longer waves than these are used not
merely does the transmitter become
very inefficient and costly in relation
to the actual amount of power it
succeeds in radiating, but grave
difficulties are encountered in the
design of the receiving circuits.
< < <

Here are the long-awaited details
of the new Cossor giant cathode
ray tube : the size of the screen
1s even bigger than rumour hai
indicated—the tube is 12} inches
in diameter—and the overall length
is 26 in. In common with other
tubes of this magnitude, it demands
quite a high anode voltage, of the
order of 4,000, but of course the
current required is extremely small
and this is not in fact so alarming
a requirement as it might appear
at first glance.

Interesting Tubes

The type number of this tube
is 3272 and it is one of a group of
three now listed by Cossor. Type
3271 is a much smaller size (dia-
meter 6% in., length 18% in.) while
type 3274 comes in between, being
22 in. long and 10 in. in diameter.
Both the smaller models require
only 3,000-volt supplies.

All three have been designed
expressly for high-definition tele-
vision and employ the electro-
static method of focusing in order
to obtain a sharply-defined spot
unaffected by the modulation. T'wo

Here is the trial receiver built by Professor
Takayanagi inJapan. The East is already hard on
the heels of Western television ideas!
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types of screens are available, one
(type J) giving a pale blue response
closely resembling black and white,
and the other (type H) providing
a sepia-toned picture.
<& <& <G>

Apother interesting picce of news
takes the form of a very well-
authenticated rumour that Baird
Television, Ltd., is preparing a
cathode tube outfit for amateur
use. It seems that this will consist
of a tube giving a clear and bright
picture measuring 3% in. by 4} in.

ceived indicate that as yet no definite
dead-spots have been found any-
where in the region served.

<> < . <

And still we don’t even know
whether it is to be the Alexandra
Palace or not! Apart from the
irritation which the keen experi-
menter feels whenever he reflects
upon the fact that there 1s a complete
television transmitter standing more
or less idle all the while at the

Crystal Palace, the delay is regret-

A fine view of the huge Broadcasting House of Berlin from which high-definition
television transmissions are broadcast twice a day

made up into a sclf-contained
unit incorporating the neces-
sary mains supply, synchron-
ising and time-base circuits.

The price 1s expected to be
20 guineas, and apparently the
idea is that the amateur shall
make up for himself just
the needful radio receiver
to operate the viewer. The
advent of an outfit like this
with its circuits already ad-
justed should make it a com-
paratively simple matter to
set up a high-definition re-
celving apparatus.

< e <

The German high-defini-
tion service appears to have
made a very good start, and
seems to be’ covering the
main Berlin area somewhat
better than certain critics
imagined possible. It is
particularly interesting to note
that the reports so far re-
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table from another point of view:
it is imposing a heavy handicap
on the would-be manufacturer of
television receivers.

Overcoming Difficulties

The absence of even an experi-
mental public service at known hours
means that it is extraordinarily
difficult for him to get on with the
design of his intended instruments,
In spite of these obstacles it seems
that several firms are making quite
serious plans, Edison-Bell especially.

< < <

Some mischievous person has, 1
hear, been drawing a series of geo-
graphical sections in all directions
from the Alexandra Falace: contrary
to the ** semi-official” view it s
apparent  from these sections that
the high ground on which Sydenham
stands will almost certainly cast a
heavy ** shadow > over quite a large
and densely populated area if the
Alexandra site is chosen.
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TELEVISION SECTION

How Berlin's 1 elevision Will

Compiled from Information Sent by Our Continental

SELECT number of about

A 120 people assembled in the
big conference hall of the

Berlin Broadcasting House on Fri-
day, March 22, 1935, to witness the
opening of the world’s first regular
high-definition television service. |
The German Ministry of Propa-
ganda, the Post Office, television
firms and such well-known tele-
vision pioneers like Herr von Mihaly
were present, together with repre-
sentatives of the German and foreign
press. A semi-circle of seven tele-
vision receiving sets had been pro-
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R.P. photo,
The round aerials of the ultra-short-
wave television transmitter are erected
on the top of the Radio Tower at Berlin-

Witzleben

vided to enable the meeting to
follow the programmes.

The Director General of German
broadcasting, Herr Eugen Hada-
movsky, addressed the audience and
pointed out that television would
never be a competitor of the cinema
theatres. The Fernseh-A.G.’s inven-
tion of suitable television projection
receivers enabled every modern
cinema to present the latest tele-
vision programmes on screens of the
cinemas as well as ordinary films.
He also said that the coming of

television would provide home
constructors and the journals
catering for them with a new lease
of life.

The representative of the Post
Office, Dr. Banneitz, the head of the
television laboratories, proclaimed
the welcome news that television
lookers would not be asked to pay a
special television fee provided they
had an ordinary listening licence.
The representative of the German
Broadcasting Company’s chief engi-
neer, Herr Hoffmann, stated that
what was happening in Berlin on
that day was, in practice, what
Great Britain intended doing this
autumn.

A programme lasting an hour and
a half followed. @ The Deputy
Director of German transmissions,
Herr Boese, opened this memorable
programme with the words: “1
hereby open the world’s first regular
high-definition television programme
service! 7 This was followed by a
repetition of part of Herr Hada-
movsky’s speech and his reading of a
telegram to Herr Hitler. Other films
followed.

It is understood that mass produc-
tion of suitable receiving sets is to
start so as to provide the Berlin
lookers with sets in greater numbers
by the time of the forthcoming

R. P. photo.

German radio exhibition in August.
Berlin television lookers at present
number a few hundreds.  This
statement was made by Herr Hada-
movsky in his speech.

Berlin’s television transmitter has
been erected at the Radio Tower,
Witzleben, a residential suburb of
Berlin where, besides the German
radio headquarters, the exhibition
grounds are also situated. The plant
consists of two ultra-short-wave
transmitters, one of which conveys
the wvisual, the other the sound
effects. The aerials belonging to this
plant have been set up at the top of
the Radio Tower. The transmitter
has a range of twenty-five miles, so
that the whole of Greater Berlin is
able to listen and look-in to televis-
ion,

Economy Measure

To provide television for the whole
of Germany a considerable number
of transmitters are needed. On
grounds of public economy, how-
ever, a relatively small number of

‘television transmitting stations, each

with a large range, will be erected.
Since the range is determined by the
height of the aerial, it has been
decided to erect these on the tops of
very tall masts on flat land and on
the highest hills in mountainous
districts.

The transmitter used for high-definition television at Berlin Broadcasting House was
developed by the Telefunken concern
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Develop

Correspondents

For Central Germany the Brocken
in the Harz mountains seems a
likely site for a television trans-
mitter. If experiments carried ou
there prove successful, 1 transmitter
with a range of 60 to 90 miles will be
erected. The German P jstal Admini-
stration has commissio 1ed the con-
struction of a televisio 1 transmitter
which, if justified by tests taken in
the meantime, would be set up on

R.P. photo.

The combined radio and tele-
vision receiver manufactured
by Loewe Radio

the Brocken in the summer
of this year.

Tests already carried out
on the Brocken have shown
that the long-distance cables
for carrying sound are not
suitable for carrying the
frequencies necessary for
television. Recent research
conducted by the German
Postal Administration in

- conjunction with the cable
industry has resulted, how-
ever, in the manufacture of
a special type of cable suit-
able for television. A cable
of this kind will shortly be
laid in Berlin.

The next step will be to
experiment with long-dis-
tance relaying of television
by means of cables. If that
proves successful, it should
then be possible, as with
the present sound appara-
tus, to relay visually the
scenes at any place, first to

Gulliland photo,

service.

the transmitter and then
over the ether to the radio
audience. .

The development of
cables for television should
also prove serviceable for
television conversation.
For the present, however,
owing to the high costs

R.P, photo.

Tebefunken’s combined radio and television receiver showing
the cathode-ray tube removed from the opening above the

loud-speaker fret
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secn addressing the guests of honour.
bust and picture of Herr Hitler

The scene at the opening of the world’s first regular high-definition television
The Director of German broadcasting, Herr Eugen HadamovsRy, is

Note the television receivers and the

involved, television conversation will
only be possible in exceptional cases.

Television connection between the
largest towns is the utmost that can
be looked for in this respect. The
construction programme represented
by the plans mentioned above may
well need years to realise. Despite
the large cxpense involved, the
German Postal Administra-
tion intends to further with
the utmost vigour the plans
outlined here in the in-
terests both of science and
of the German nation.

At the present time regu-
lar television transmissions
are given twice a day—in
the morning and in the
afternoon. These serve the
essential purpose of giving
both television concerns and
official circles the oppor-
tunity of trying out tele-
vision receivers, testing
reception conditions and to
determine the most suitable
wavelengths.

The television apparatus
at present installed for the
transmission of films 1is
intended purelyasa “sample
plant”; a big development
is anticipated. (

The Postal Administra-
tion—the supreme control
for television in Germany—
has already installed special
apparatus for televising just

the heads and shoulders
of artists and ‘“notable
people.”
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HEN we left the subject
of scanning last month,
we had arrived at a point

where we could visualise something
in the nature of a telescope fitted
with a photo-electric cell behind
the eye-piece and set to ““scan”
a scene in a series of regular sweeps.

That is a conception which must
not be taken too literally. It is
helpful in grasping the general
principle, but it is scarcely suited
to the requirements of modern
television. For one thing the amount
of light picked up by the telescope
would hardly be large enough to
produce an adequate output from
the photo-electric cell, and for
another the mechanical difficulties
would be very considerable.

In concluding this brief survey
of the basic principles of scanning
I intend to explain how the process

Smmiﬂg
1s Practice

A Simple Explanation by
G. P. KENDALL, Bsc.

television.

TELEVISION SECTION

Scanning in one form or
another is common to all
systems of television and
a grasp of its general
principles is an essential
preliminary to understand-
ing the subject as a whole.
This month the Technical
Editor completes his simple
explanation of this funda-
mental process

Above (right) is the chassis of the Telefunken receiver
using a caihide-ray tube for reception of high-definition

The other is a photograph from Japan, showing
the arrangements used for transmitting a close-up view
by the flying spot system. Here the scanning spot reaches

the face of the artist through the large rectangular opening

is actually carried out in practice,
but before making a start, I think
it would perhaps be as well to
acquaint the reader with the simple
arithmetical facts involved.

We must first realise that the
process of scanning is one of extreme
rapidity. Even in the low-definition
transmission of the present B.B.C.
service, the equivalent of our tele-
scope device has to cover the whole
picture area in a series of thirty
sweeps and complete the operation
twelve and a half times in every
second ! Such  speeds quite
obviously rule out anything so
cumbersome as that telescope idea.

Matters become even more diffi-
cult in the case of high-definition
work. Here the scanning is done
in a much greater number of finer
lines (hence the greater amount of
detail which in itself constitutes
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“high definition ””) and the picture
frequency is also increased.
Instead of the picture area being
swept in only thirty lines, the
number may go up to 180, 240,
or more, while the frequency with
which the process is completed, is
usually twenty-five times per second.

Marked Improvement

The improvement in picture de-
finition resulting from an increase
in the number of scanning lines will
readily be understood when it is
remembered that as the number
of lines is increased, the width of
each line is reduced. 'This is the
limiting factor deciding the fineness
of the detail which can be trans-
mitted; only such details as are at
least as wide as the scanning line
can be reproduced accurately.

The object of raising the picture
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frequency above the twelve-and-a-
half-per-second rate, characteristic
of the low-definition system, is to
reduce the .phenomenon we call
flicker. At the lower rate this is
decidedly noticeable and makes the
picture distinctly tiring to watch;
some improvement here is essential
if television programmes of any
length are to be watched.

Although vpersistence of vision
comes Into operation to some extent
at the comparatively low frequency
I have mentioned, the illusion is
not perfect and a higher rate is
necessary to give the eye the sensa-
tion of a continuous picture.

Adopted Rate

It is probable that a picture
repetition rate of twenty-five per
second will ultimately be adopted
for the high-definition service; this
means that the scanning device
must make its 180 or more complete
sweeps across the picture area
twenty-five times in every second
and here we approach a rate of
movement which is nearing the
limits feasible by mechanical means.

One hundred and eighty multiplied
by twenty-five gives a figure of
4,500, and that is the number of
scanning movements which must
be made in each second; clearly
a very difficult problem.

Mechanical methods are, there-
fore, tending to disappear and be
replaced by purely electrical systems
of scanning. The older methods

Baird photo
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are much simpler to
understand, however, so
I propose to start by
considering a typical one.

This is the arrange-
ment used by the B.B.C.
for thirty-line trans-
mission. The essential
feature of this method
is the use of a darkened
scene traversed by a
moving spot of light
in the series of lines
which is characteristic
of all scanning systems.

One of the ad-
vantages of this method
is that it dispenses with
telescopes or other de-
vices for focusing the
light from any particular
part of the scene upon
the photo-electric cell.
Since at any given instant
the only light coming
from the scene is that
which is reflected back
by the part which the
scanning spot is then
covering, it is sufficient
merely to set up the cell facing
the whole scene without any special
optical device to limit its field
of view.

It thus becomes possible to use
a number of cells and so obtain
a considerably larger current output
for transmission. The whole arrange-
ment is also much more flexible
and the cells can be grouped in

Much of television practice is closely akin to the technique of the making of talkies. This
photo was actually taken at the Crystal Palace, but it strongly suggests Hollywood
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Baird photo

Compare this with the Japanese picture opposite : it
shows a close-up being transmitted by the flying spot
method at the Baird studios.

of the photo-cell and microphone arrangements

Note the similarity

various positions to produce any
desired lighting effect to suit the
subject.

The mechanical devices involved
are comparatively simple. For
example, in one form the main
scanning device is a large revolving
drum carrying upon its rim a number
of small flat mirrors. Upon these a
narrow pencil of very intense light
from a powerful arc is focused
and the mirrors are so set that as
each passes through the light beam
it throws a spot of light upon the
scene, across which it sweeps in
a straight line.

Mechanical Scanning

As any individual spot leaves the
scene at the end of its sweep another
enters at the opposite extremity and
makes another traverse along a line
just beside that covered by the
previous one, and so the process
goes on until the whole picture area
has been scanned. At this point the
drum has made one complete re-
volution, and on starting the next
turn the cycle of events begins to
repeat itself.

A moment’s thought will show that
the drum must carry as many mirrors
as there are to be scanning lines in
the picture system, and it must
make as many revolutions as there
are to be complete pictures per

Continued on page 399
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N.P. photo

A typical modern type of anti-fading aerial—this is actually
the mast at Budapest. It is 314 ft. high and of American design.

Note the small extension at the top

F you are one of the fortunate
listeners who reside within twenty or
thirty miles of your local station, fad-

ing is a problem which does not seriously
concern you. When you listen to foreign
programmes you will no doubt be troubled
and perhaps irritated by the variations in
strength and quality of the signal, but you
always have your local station to fall back
on, How would you like it if your local
programme behaved in much the same
way ?

Yet many listeners are in this unfortun-
ate position, not only in this country but
abroad, particularly in America, where long
distances have to be covered and a range of a few
hundred miles is nothing very alarming. In such
circumstances you will agree fading becomes a real
problem and broadcast engineers for some years have
been endeavouring to find means of reducing it.

Here

an ordinary

Diversity Reception System

Of course, special spaced aerials can be used at the
receiving end. This system is used, particularly on
short waves in what is known as * diversity reception,”
and the success of the Five Hours Back programmes
which have been relayed on Saturday afternoons for
some time now shows how effective this form of recep-
tion can be. The ordinary listener, however, is not in

No Current
Here /

Fig. 1.—A diagram showing
the distribution of current in

mitting aerial

I ading
and the

Non- fading
Acrial

By J. H. REYNER, BSc., AM.LEE.

a position to go to such lengths ; the only remedy as
far as he is concerned is to transmit in the first place
the signal which will not fade.

Such a state of affairs sounds ideal. Can we do it ?
Complete suppression of fading is not possible, but it
has been known for some time that certain forms of
aerial will give better service than others and within
the last few years these special types have come rather
into prominence. Upwards of a dozen stations in
America have been fitted with non-fading
radiators and more recently a number of
/ stations on the Continent have been
/ similarly equipped, two of the most
! interesting being at Breslau and Hilversum.
The new Irish Regional Station now being
/ built at Lisburn 1s to have an aerial of
! this type.

! : Why Signals Fade

Large
CurreM}—»‘

If we are to understand how a non-
fading aerial can work we must know the
reason for fading. Most readers will be
aware that this unpleasant phenomenon
is due to reflection from the upper atmos-
phere. Wireless waves are radiated from
the transmitter in all directions, not only to all points
of the compass but also at all angles. Some of the
waves travel along the ground, and this ground ray
dies away fairly rapidly. The ground ray constitutes,
in fact, the daylight range of the station, for the sky
wave is not really effective until after dark.

When darkness falls the upper atmosphere settles
down to a fairly steady state, leaving an electrified layer
some 40-50 miles up. The wireless waves which leave
the transmitter in an upward direction travel outwards
until they meet this electrified layer, which reflects
them back again down to earth. They reach the ground
at a point depending on the angle at which they left
the aerial. Those waves which leave at a high angle

type of trans-
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come down fairly soon, while those which leave at a
low angle come down hundreds of miles away. It is
these latter waves that are responsible for long-distance
reception obtainable at night. ;

Now there are two kinds of fading. The first kind
is due to interference between the reflected wave and
tie ground ray. One wave has travelled along the
surface of the earth and the other has gone up to the
tLeavens and back again, and it may come back from
its lengthy journey either in step or out of step with
the ground wave according to circumstances.

What happens in practice is that circumstances are
continually changing in the upper atmosphere and
therefore the two waves are sometimes helping one
another and sometimes opposing, so that the combined
strength rises and falls. If the sky wave is approximately
equal to the ground wave we shall get a variation
between twice the normal strength and a complete
wipe-out. ‘

Introducing a Second Kind of Fading

As we go farther away from the transmitter the
ground wave becomes weaker and weaker, leaving the
sky wave in control, and a second form of fading comes
in here due to interacticn between two or more sky
waves which have arrived at the distant points by
slightly different routes. This long-distance fading is
beyond the control of the transmitter altogether. No
alteration in the aerial will make any difference to this,
and we shall leave it out of any further
consideration.

The broadcast engineer, how-
ever, is concerned mainly with
what he calls his *“ service area ”
—an area immediately sur-
rounding the station and extend-
ing for a radius of two or three
hundred miles with modern
high-power transmitters. This
is a range within which the
ground ray is still effective, for
it is this which provides the
reliable service. .The sky wave
is altogether too variable to be
considered reliable.

Sky-wave Interference

Now as we have just seen,
towards the limit of the service
area, where the ground wave is
getting a little weak, interfer-
ence begins to be experienced
from the sky wave and fading
ensues. Is there any way of
checking this action ? We can-
not stop it, but we may be able
to increase the critical range at
which fading first becomes
troublesome.

This can be done by a com-
bination of two methods. We
can—

(@) Increase the intensity of
the horizontal radiation
from the transmitting
aerial so that the ground
wave is stronger.

| Wireless Magazine. June. 1935]

Gulliland photo

This is Hilversum’s mast-aerial. This mast was

erected by Philips and, I ke Budapest, the mast

itself is the aerial, This aerial is of the half-
wavelength type
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\Wave from bottom
starts 2 behind
and hence cancels
out the top wave.

Fig. 2.—lllustrating the cacelling action of upward radiation
with a half-wavelength aerial

() Reduce the upward radia-
tion so that the sky wave
is minimised.

There is, fortunately, a method
of achieving both these desirable
results at one and the same time,
and although the process can
only be carried a small way it
does result in a marked increase
in the service area of the station.
Moreover, this remedy, at first
sight, is a comparatively simple
one. We have merely to increase
the height of the aerial.

Aerial Design

Let us glance for a few
moments - at the normal pro-
cedure in designing an aerial.
An aerial is an oscillating circuit
containing inductance and capa-
city just like the tuning circuit
of a receiver, and current rushes
up and down the vertical wire
from top to bottom of the aerial
many hundreds of thousands of
times per second. The difference
is that owing to the long length
of the aerial wire the current is
not the same at all parts. Usually
the maximum current is obtained
at the bottom of the aerial and
the current gradually decreases
as it goes up until at the top
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there is no current at all. Fig. 1 represents diagramatic-
ally the sort of way in which the current varies.

yNow because of this uneven distribution of current
we have to consider the total radiation as being made
up of numerous little aerials situated successively down
the aerial. Moreover, when we consider the radiation
in an upward direction it will be clear that the wave
produced by the current at the bottom of the aerial
has farther to go than a corresponding wave produced
at the top. Consequently, although in a horizontal
direction the radiation adds up, it does not do so as
effectively in the upward direction.

Cancelling Out Upward Radiation

Suppose we made the aerial half a wavelength long.
Consider the radiation in a vertically upward direction.
At any one instant there is a little bit of radiation from
the top of the aerial and at the same instant a similar
radiation starts from the bottom of the aerial. In time
this radiation from the bottom of the aerial will arrive
at the top, but as it has already had to travel half a
wavelength it will be in opposition to the wave leaving
the top. Consequently the two will cancel each other
out and there will be no radiation in the upward direc-
tion. This is shown in Fig. 2.

Hence, if we make the aerial half a wavelength long
we shall greatly reduce the upward angle radiation and
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Fig. 3.—A curve showing the increase in horizontal radiation
as the height of the aerial is increased

consequently the sky wave will get a very poor start.
We also find on analysis that the horizontal radiation
has increased—this is to be expected since we have a
larger effective aerial height. In fact, we can if we like
go beyond half a wavelength with still further improve-
ment. Here the dead vertical radiation begins to
increase again, but the radiation at intermediate angles
is reduced to zero, and this has still more effect on
reducing fading because it is the wave leaving the aerial
at an angle of about 60 degrees which is responsible
for the fading at the edge of the service area. Actually
the optimum conditions appear at about 0.6 of the
wavelength.

This is the basis of the non-fading aerial, and Fig. 3
shows the improvement which can be obtained. The
factor, Relative Horizontal Radiation, is actually the
horizontal field strength divided by the square root of
the power, which is really the criterion that concerns

the broadcast engineer, because he is anxious to produce
the greatest horizontal radiation for a given power. It
will be seen that with an aerial just over 0.6 of a wave-
length long there is nearly 50 per cent. increase in
horizontal radiation.

The best conditions are really obtained by arranging
the maximum ratio between the ground wave and the
sky wave. This is unfortunately not obtained when
the ground wave is a maximum, and it pays nct to
increase the aerial height quite so much but to stop
short at little over half a wavelength long. 'Then,
although the ground wave is not quite so strong as it
might be, yet the sky wave is proportionally still less
and the best ratio is obtained around this point. The
subject is a little involved, but those who are especially
keen to know more should consult the literature quoted
at the end of this article.

“Tall ”’ Theories in Practice

If this improved radiation can be obtained, why do
we not all adopt it? The answer is one simply of
economics. A half wavelength aerial is a fairly extensive
structure on ordinary broadcast wavelengths. Even on
400 metres it would have to be 650 ft. high. The highest
masts in this country, at Rugby, are only 800 ft. high,
and anyone who has seen those tall silent sentinels, often
with their heads in the clouds, will appreciate what
height means. The ordinary broadcast aerials are not
more than a few hundred feet, those at Brookmans
Park being 200 ft. high.

The various masts which have been tried out in
America and Germany are of these large heights. The
WABC station at Wayne, New Jersey, is 670 ft. high
and is of the guyed cantilever type. It consists of a
square section mast of gradually increasing cross-section
until little under half way, at which point it is supported
by stays. The section then gradually decreases until it
reaches the top.

Increasing the Height

Sometimes a small tubular mast is placed right on
the top to increase the height. At Breslau a large circular
ring 30 ft. in diameter provides a little top capacity
which is said to be equivalent to an extra 45 ft. of
height. Hilversum also has an anti-fading aerial of this
type. ,

The expense is very large and unless the station
normally covers a service area of several hundred miles
radius, this form cannot really be considered justifiable.

The recent introduction of the Droitwich station with
its increased power has brought within its range many
listeners who were previously just outside the service
radius. It is somewhat natural that a crop of complaints
of fading has been received, and there have been
tentative suggestions of a non-fading aerial for Droitwich.

A little consideration will show that this is quite out
of the question, for if we need 650-0dd feet for a 400-
metre transmission, we should require a mast nearly
2,000 ft. high for 1,500 metres !

Even the undoubted existence of fading on Droitwich
can hardly be deemed to justify such an enormous
structure, even granted the ability of modern engineering
to achieve such a stupendous pile.
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By BROADCATCHER

Puzzled Pigeons

ITH burning interest 1
read in my morning paper
an account of experiments

made at a broadcasting station in
the south of France with carrier
pigeons. Their baskets were brought,
1t appears, to the foot of a trans-
mitting aerial mast and ere the first
batch was released the plant got
under way, though with but a small
proportion of its possible kilo-
wats. The birds were not in the least
affected. Up they rose to a goodish
height, flew round a time
or two, and then set off
at full speed for home
sweet home.

The power in the aerial
was gradually increased
until it was noticed that,
 like Albert’s lion, the
birds didn’t like it at all.

Finally when the last
batch was set free, with
the transmitter going all
out, the birds were com-
pletely  baffled. The
homers did not know
where home was; the car-
rier pigeons were utterly
fogged by the carriet wave.
They rose; they fluttered
gallantly aloft.

Their perplexity was
manifest, and to a pigeon
they gave up the task as
hopeless, returning to their,
travelling baskets.

Just Waves

There be those who
say that the carrier pigeon

This photograph came from a Continental agency
with the following caption: ¢ An original Radio-
receiver which has been built into the wall.
loudspeaker has the form of a head of a dead”

depends on certain unknown waves
emanating from its home for its
ability to shape a straight course to
the loft where it was born.

It may be so; I don’t profess
to  know. It is, though, very
certain that, however comprehensive
may be the training given to carrier
pigeons, geography is not one of
the subjects of the curriculum.
Nor can any pigeon, no matter
to what height its first circling
flight takes it, see from aloft the
home, possibly a couple of hundred
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or more miles away, to which it is
to return.

Carrier  pigeons have some
mysterious means of direction-find-
ing. So have the youngest swifts,
who set out for Africa long after
their parents have departed. It
may be that this is completely
upset by certain ether radiations
at short range.

Aerial Visitors

This somehow brings to mind
the queer old days when the short-
wave set was in its infancy. It
was said—and with some justice—
that when you were tuning one
of these cranky things you had
but to raise your eyebrows whilst
in the act of receiving KDKA
in order to change over to WXAF.
If you next crossed your knees
it was more than likely that WXAF
would give place to PCJ.

These quaint old short-wave sets
were the most amazing things ever.
If your aerial lead-in wasn’t quite
taut but swayed a little before the
winds of heaven it was quite on the
cards that you might find yourself
changing with bewildering rapidity
from this short-wave station to
that and back again as it swayed
now towards and now away from
the walls of your abode.

One friend of mine, who may or
may not be a radio-liar, swears
that in those days he was sorely
troubled by the strange pheno-
menon, though he had tightened
his lead-in so that it could not
sway and had fitted all his controls.
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with yard-long extension handles
to avoid body capacity, he yet
found that a station, tuned in
after enormous trouble, would sud-
denly disappear, perhaps, to let
another quite unexpected trans-
mission reign in its stead.

He eventually traced the trouble,

‘“ Wireless pigeons still with us "

so he assures me, to the propensity
of his neighbours’ fantails—all, he
declares, positively  charged—for
alighting on his aerial wire in
order to indulge in orgies of billing
and cooing.

Pigeons Still With Us

You may think that that avian
tale requires the proverbial pinch
of salt. I merely relate it as it was
told to me. I know that he took
to sprinkling the pigeons’ tails,
using a catapult for the purpose,
with  something a good deal
more solid than pinches of salt.

Wireless pigeons are
still with us; but to-day
they are human pigeons—
two-legged birds as the
old lady put it. They
don’t sit on aerials, but
frequent cheap-jack shops
‘where they offer them-
selves for the plucking by
vendors of something-
for-nothing wireless sets
and components.

Queer Trait

It's a queer trait in
human nature that there
are many folk who still
believe, despite a heap
of nasty shocks, that there
are pkilanthropists abroad
in the business world,
yearning to give away
half-a-crewn’s worth of
wireless goods in return
for every sixpence spent.

The pigeon finds it
very hard to recognise
the hawk; but the hawk
1s ever hovering over-

head, waiting for those who cannot
believe that the best is usually
the cheapest in the long run, whilst
the cheapest is apt to prove itself
actually by far the dearest.

<t <> <5
The Eiffel Tower Reforms

For well over a year now the
Liffel Tower transmitter has been
the bad boy of Europe, making
itself a thorough nuisance on the
long waves. Like most bad boys
it has kept on promising to be good
but has gone on being just as bad as
ever.

I don’t know how often the French
Ministry of Posts and Telegraphs
has announced that the station
would cease immediately to broadcast
on the long waves. When the first
statement of the kind was made,
just before the Lucerne Plan came
into force, everybody cheered.

But Motala and Warsaw continued
to suffer from FL’S interference
just as before. 'The second an-
nouncement made us smile; by
the time the fifth or sixth was
made we had acquired the Gallic
habit of shrugging our shoulders
and waving hands of helpless-

ness.

But now, at long last, Eiffel Tower
has transferred itself to 206 metres,
ousting Fécamp, which has gone
up to.269.5.

But Eiffel Tower is

The H.M.V. factories are busy preparing a 15-valve auto-
radiogram which will be fitted into the King’s House—the gift

to His Majesty from the Royal Warrant Holders
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not to remain just an insignificant
medium-wave station; it is to be
the home of the high-definition
television  transmitter that will
shortly be installed to serve the Paris
area.

As the Tower is 985 feet high,
it should have a splendid range on
the ultra-shorts.

An Old Friend

I am glad that the Eiffel Tower
is not to go out of wireless business
but continue as a television station.
It was, as readers probably know,
the very first station in Europe to

“ Tele-smelling

send out regular entertainment pro-
grammes. It worked in the funny
old days soon after the War on wave-
lengths ranging between 2,600 and
2,800 metres. That being so, every
wireless set had to have coils that
would tune up to 3,000 metres.

<t < <

Tele-smelling

One of the best leg-
pulls for many a year was
that perpetuated recently
by the Deutschlandsen-
der, or Zeesen as I prefer
to call it. The official
German programme
paper published anaziticle,
apparently written in all
seriousness, which an-
nounced to an astonished
world details of a mar-
vellous new process of
recording and of trans-
mission.

In a word, owing to
the discovery and use of
odoriferous wavelengths,
it had become possible
to record perfumes,
odours, smells and stinks
on gramophone records.
Photographs of ** smell
records ”  accompanied
the article and it was
stated that between cer-




tain lours on a certain day the
broadcast programmes would be ac-
companied by transmissions of ap-
propriate odours. Listeners-in were
imvited to become smellers-in.

“ Place your nose close to the
loudspeaker,” directed the auther
of the article, ““and try to detect
the scents, Brief reports from
each circle of listeners will be much
appreciated.”

The Germans being an orderly
people, trained to raise the right
hand smartly and then to get on
with it instanter, thousands obeyed
the instructions and duly put their
Nordic noses as far within the loud-
speaker’s spout as was possible.
Many sent in reports of the recep-
tion of delicious savours, such as
the perfume of frying sausages,
that of wild violets and that of
frothing Lager beer.

The power of suggestion is terrific;
but there was one suggestion that
in many cases passed unnoticed
and this was that the date selected
was the glorious “ first of April.”

‘* Eiffel Tower down to 206 metres.””

A Swedish Giant

Probably you have heard Motala,
the Swedish long-wave station, try-
ing out its new plant outside broad-
casting hours during the last few
weeks. By the time these notes
appear in print it is not unlikely
that the new 150-kilowatt transmitter
will have taken over the full pro-
gramme service and that the old
30-kilowatt station will have closed
down.

Now that the Eiffel Tower has
kindly ceased to play the dog-in-the-
manger, Motala’s big transmitter
will have a proper chance of showing
what it can do.

From what I have heard of the
experimental transmissions it is going
to be one of the most useful of the
long-wave stations for it comes
in with a splendid strength and the
quality is remarkably good.

All long-distance men, and to-
day there is hardly anybody who
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Ten years ago the International Broadcasting Union was formed to control the wave-

lengths of all European broadcasters.

Here is the secretary, Arthur Burrows—Uncle

Arthur to a great number of British listeners—in his office at Geneva

does not indulge at times in the
reception of far-away stations, will
be delighted to have another fine
transmission on the long waves.

The great point about such trans-
missions is that they are not nearly
so much affected by 