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/“WONDEREUL
PM FILAMENT

A large powerful,
lasting filament with
ample length to ensure
the finest operating
characteristics . . . a
strong, tough filament that
cannot be broken except by the
very roughest handling . . . a
filamentwhose lifeandpowerhave
been proved by National Physical
Laboratory Test to be long and
consistent . . . A British Filament
that gives you the fullest value for your
money and improves all radio receivers.
THE WONDERFUL MULLARD P.M. FILAMENT,

Obtainable only in Mullard P.M. Valves.

f Mullard \

THE -MASTER -VALVE

Advt. The Mullard Wireless Service Co., Ltd.,
Mullard House, Denmark St., London, W.C.2

% Ib\l OTE
i the great
Rk ‘f length and
robust con-
struction of the
wonderful P.M.
Filament shown in
the section .| view of
the P.M.5X above.
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HT AND LT AT
YOUR FINGER TIPS

' Let the mains provide the electrical
‘ energy for your receiver through Mar-

coniphone All-Power Units. Just the
turn of a simple switch and both
H.T. and.L.T. are instantly avail-
able. Running costs are many, many
times less-than those of an accumu-
lator and battery installation. Full
particulars from your dealer, or send
for descriptive leaflet.

ALL-POWER UNIT
MODEL D.C.1. for
Direct Current Maios.
For use with Marconi ‘1
amp. valves. Providesall
necessary voltages, and
provision is made forfive
values of grid bias. Out-
put at 120 volts, approx.
20 m.a.

Two models are available :
Bogz29 for 100-125 volts Bg3o for 200-250 volts.
Price - - £6-10-~0

ALL-POWER UNIT
MODEL A.C.1 for Alter-
nating Current Mains.

For use with receivers em-
ploying from 1 to 4 Marconi
K.L.1  valves. Provides
H.T., I.T. and grid bias.
H.T. Current is rectified by
Marconi U.5 valve. Output

at 100-110 volts, approx. 20 m.a.
Two models are available :
Bg27 for 100-125 volts. Bg28 for 200-250 volts.

Price, including U.5 valve and royalty - - £9-7-~-86

MARCONIPHONE
POWER UNITS

THE MARCONIPHONE COMPANY, LIMITED,

AND REDUCED
Head Office : 210-212, Tottenham Court Road, W.x
Registered Office:

Marconi House, Strand, W.C.z.

10333
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ITHOUT good valves even the
best of Receiving Sets will be
tongue-tied. Choose your valves
with care — choose Cossor Valves, the
only valves with the Kalenised filament.

Owing to the powerful emission of its
Kalenised filament the Cossor Valve
reproduces music-that is little short of
amazing. But good music is only one
feature of the Cossor Valve. Iis
Kalenised filament is immensely strong.
And being absurdly economical in
current, too—accumulator charging
costs are reduced to a minimum. For
pure music, economy of maintenance
and long service, choose Cossor Valves
—and accept no substitute.

In 12 Types
for all Sets

the valve with the
Kalenised filament

G.4.9172

A C. Cossor, Ltd., Highbury Grove, N.5

106



August, 1927

S

\\/P

. |
§ b
H
s
&
\ N N

A 0
A\ N\

Vol. VII. No. 8.

¥ :\\\

MobeErN WIRELESS

\
N
N
§
N

RN

Short-wave broadcasting—Mr. Marcuse's offer—The efficiency of the Beam—Daventry [unior.
By THE EDITOR. '

HE fact that Mr. Gerald Marcuse—the well-known
owner-operator of 2 N M, Caterham, Surrey—has
offered toconduct a series of experimental short-

wave broadcasts at his own expense, and with the express
objects in view of proving the practical possibility of
broadcasting to the Dominions, has aroused renewed
interest in the problem of Empire broadcasting and,
incidentally, in questions relating to the laws of copyright.

HE conspicuous successes achieved by P CJ J, the
Dutch station at Eindhoven, and K DK A,
2XAF, and 2X A D, the American short-wave

stations, are constantly in the minds of amateurs; and
the failure of the B.B.C. to respond to public opinion
and to make a definite move in the matter of supplying
this country with a short-wave broadcasting station, or
to initiate a series of short-wave experimental broadeasts,
has created the impression, both at home and abroad,
that we, in this country, are again allowing foreign
countries to lead us in the matter of Radio progress.
C especially in the South African and Indian papers—
is indicative of sad surprise that British wire-

less programmes can only be relayed to Dominion
listeners via the medium of a foreign short-wave station.

HE situation reflects but little credit on the enterprise
of the B.B.C.; but the sporting offer of Mr.
Marcuse is worthy of every encouragement.

THE B.B.C. states it cannot give Mr. Marcuse per-
mission to relay the programmes, owing to the
fact that the majority of the programme items

are secured for British broadcast rights only, and the
relaying of them abroad would inevitably lead to trouble

over questions of copyright.

H being carried out in practice, may help to en-
courage the B.B.C. to show a little more initiative

in the matter of short-wave broadcasting.

OMMENT In the foreign and Dominion newspapers—

OWEVER, Mr. Marcuse’s offer, even if prevented {rom

HE latest Beam station erected by the Marconi Co.
for communication with South Africa has made it
clear that while, as previously calculated, a wave-

length of some thirty metres is suitable for transmission
during the hours of darkness, a lower wave-length is
necessary if transmission is to be carried out almost as
satisfactorily during daylight hours.

ONSEQUENTLY, the Beam transmitting station in
Cornwall was altered with a view to utilising two
wave-lengths, i.e. sixteen metres during daylight
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and thirty-three metres during darkness. The ‘resulting
increase in transmitting efficiency has proved extremely
surprising, and in a long test the average total howrs of
good transmission and reception were twenty-two hours
(to South Africa) and twenty hours (to Great Britain) at
an average speed of one hundred words a minute, or
approximately one hundred and sixty thousand words a
day in each direction. Considering that the Post Office
contract only required eleven working hours out of
twenty-four, the Marconi Co. has strikingly demon-
strated the efficiency of the Beam—a system which
has been almost exclusively developedin thig country.

WE may hear a good deal about America being far
ahead of us in Radio, but when it comes to Beam
transmission and reception there can be no doubt

about the fact that this country is far ahead of any other,
and that the British Beam stations constitute the most
efficient and most up-to-date transmitting and receiving

units in the world.

@ of Daventry Junior, and, subject to the approval
of the Post Office, the much discussed scheme of

regional high-power stations will come into the sphere of

practical politics before the month is over. :

The new station’s power is about 15 kilowatts, and its
wave-length is still indicated as being between 300 and
400 metres. Daventry Junior will certainly be given
one of the exclusive wave-lengths, and this will probably
mean another mild re-shuffle of wave-lengths of other
B.B.C. stations.

The new station’s test transmissions have not been
widely heard. Very few listeners have heard them, owing
to the early hours chosen for the tests. 4

Daventry is not to be its permanent home, for the
transmitter is really one of the regional stations, which
will eventually replace the present main urban stations.

In July, by the way, Daventry Senior celebrated its
second birthday, and the new transmitter is the first
addition to the B.B.C.’s stations in the past two years,
if one excepts the Keston receiving station, which began
work a few weeks after 5 X X, in September, 1925.

D tions, and will be followed as soon as possible by
other stations of a similar character until the
Regional scheme has been finally and completely estab-
lished. And when it has—what then ¢ Progress seems
to be rather rapid this century, and perhaps the Regional
Scheme will be “ dated >’ even before it is completed !

NE chief Radio event for August is the opening

AVENTRY JUNIOR, we hope, will live up to expecta-
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N a recent issue of a wireless
] periodical a particularly interest-
img photograph was published
showing valve apparatus being em-
ployed as a “crime detector.” It
emphasised how the pilfering of small
metal parts from manufacturing firms
is being overcome by utilising in-
genious modifications of valve detect-
ing instruments in order to indicate
the presence of metal objects in the
pockets of workmen as they leave a
factory.

Now, in view of the valve be
coming to the average member of the
wireless fraternity a piece of every-
day apparatus, the fact is often
overlooked that there are many other
directions in which the valve plays no
mean part. Even conceding the point
that the valve has revolutionised
ordinary wireless transmission and
reception, with its application to
broadcasting as the most important,
so far as a large section of the public
is concerned, it is as well to appreciate
the fact that it is used with unqualified
success in the scientific world for divers
purposes. Ruminating on this led the
writer to jot down a_few of these
applications.

The De Forest *‘ Phonofilm”

There have been many notices in
the Press recently concerning the big
developments taking place in ** talking
pictures,” which is really a simul-
taneous reproduction of speech and
music with the projection of a
particular film on the usual screen.
The valve has been employed with
" reasonable success- in this direction,
and the “phonofilm,” as it is called, has
running down one side of the separate
photographs constituting the complete
film a sound record. Naturally, the
apparatus involved is of a somewhat
complicated nature, and full details

Some unusual applications of the
thermionic' valve.

From a Correspondent.

are not yet available. The main
problem, however, that of perfect
synchronisation, would appear to have
been solved in a very satisfactory '
manner, and use is generally made of
a light-sensitive cell—an adaptation
of the ordinary selentum cell—which
has a somewhat peculiar property. It

Dr. Lee de Forest, who has done much to
further valve design. His latest invention
is the ¢ Phonofilm.”’

resists the passage of electricity in
proportion to the intensity of light
to which it is subjected, so a special
device is incorporated in order to
transform the minute varying currents
from the microphone into light of
varying intensity.

This affects the prepared film, and a
permanent record is thereby obtained.
In passing, it is interesting to notice
that filter or absorption arrangements
have been perfected in order to elimin-
ate the extraneous noises produced
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by the mechanism of the projector
itself.

It will probably come as a revelation
to some people to learn that many
possess what is technically called, in
aural surgery, a silent .zone, or
deafness at particular frequencies.

When undergoing examination the
patient has a pair of telephones fitted
on his or her head, and when these
are employed in conjunction with a
valve controlling a low-frequency
oscillator, it becomes a relatively
simple matter to determine the audible
and inaudible frequencies. This is
carried a stage farther to ascertain
particulars of normal and imperfect
hearing by reducing gradually to
inaudibility the emitted sounds. Using
the details furnished by these readings,
and a graduated chart, actual com-
plaints lend themselves to a more
accurate diagnosis, with the result
that the prescribed treatment proves
more effective in bringing about an
ultimate cure.

Land-line Relays

The telephone trunk system of this
country reflects to the credit of the
P.O. engineers engaged in its develop-
ment, but the efficiency of the present-
day arrangement is indebted in a large
degree to the valve. Inlong telephone
trunk lines the inductance, resistance,
and capacity of the cable combine in
a particular manner to attenuate or
reduce the speech currents propagated
along the cable length. Thus, without
any refinements, the distance over
which successful telephone speech
could be effected would be compara-
tively small were it not for thé
introduction, at regular intervals, of
repeaters ; that is, special thermionic
relays which serve to amplify the
speech currents to their original
amplitude.

Knotty Mechanical Problems

To quote another example, there is
a piece of apparatus possessing great
precision and sensitivity which has
been invented for the purpose of
solving problems connected with
mechanical stresses, without the
objection of putting constraint on the
mechanical members undergoing tests.
In this case, the movement of a metal
plate, situated close to the oscillatory
circuit of an oscillating valve, causes
variations in the magnitude of the
induced eddy currents. This in turn
alters the effective resistance of the
coil itself, and the resultant changes
of current in the anode circuit of the
valve (after calibration) are a measure
of the metal plate’s movements.
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Designed and Described by G. P. KENDALL, B.Sc. Constructed in-the * Modern Wireless "

N thelast issueof MODERN WIRELESS
the first details were given of a
standard screening “box to con-

tain a complete H.F. stage with the
exception of the tuning condenser,
and it was mentioned that it was in-
tended to use the box in many of the

Research Department.

provided by the screening boxes, .

which latter feature makes it easy for
the builder to make practically a
perfect copy of the original set, even
to the run of the important wires. The
odds m favour of success are conse-
quently considerably increased.

wes

PANEL LAYOUT

more sensitive and selective sets to be
described in the future. The box has
been incorporated in a variety of
circuits and combinations of valves
with extremely satisfactory results,
and the first complete design using
this standard screen has been pre-
pared,and will be found on these pages.

Special Features

The instrument i3 a five-valve
receiver, comprising two H.F. stages,
detector, and two L.F. valves, two
of the standard boxes being used.
The circuit employed is a perfectly
straightforward one, and no claim to
originality is made here ; the merits
of the set lie in the special methods of
eliminating interaction and pick-up
effects—as will be seen later, some
special screening devices are em-
ployed in addition to the boxes—and
in the special system of construction

The H.F. part of the circuit com-
mences with an inductively coupled

aerial circuit, with the usual tightly--

coupled semi-tuned primary and fully

tuned secondary, these coils being un-
screened so far as an actual case is
concerned. However, it was found
possible to secure a sufficient degree of
shielding to minimise direct pick-up
effects by placing this coil in a space
between one of the shielding boxes
and the metal panel of the set. It is
thus overshadowed on two sides by
masses of metal at earth potential, and
these produce the desired effect.

H.F. Coupling

The two H.F. valves are coupled to
each other and to the valve detector
which follows by means of standard

" six-pin HL.F. transformers of the type

originally developed for use inside
cylindrical coil screens, the circuit
being of the well-known “ split-
primary ”’ type, each stage being
neutralised. Reaction is provided at
the detector stage, and of the L.F.
stages which follow one is coupled

This view, taken while the parts were beirig assembled upon the aluminium panel,
shows how the reaction condenser is mounted upon an insulating plate of ebonite.

109
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on the resistance-capacity principle
and the other by means of a trans-
former. Troubles due to the passing

of H.F. currents into the L.F. circuits
are minimised by the provision of a
quarter-megohm grid leak in series
with the lead to the grid of the first
L.F. valve, and a choke output filter
is incorporated since the set will
normally be used with a loud speaker

The L.F. circuits are grouped at one end of the set, and space is provided for the grid-

filament control of the * semi-fixed ”’
variety is provided for each valve.
Turning now to the practical layout
of the set, it must be emphasised that
the aluminium panel is an essential
feature of the design, and to use a
plain ebonite one is to invite trouble.
It would be feasible to use an ebonite
panel with a backing of copper foil,
but the aluminium one is not ex-

bias battery.

and a power or supet-power valve in
the last stage. Separate grid bias
connections are, of course, provided
for the two stages, but a common
H.T. terminal is used, since it can be
taken as a general rule that both
stages will work best with all the
H.T. you can give them within reason-
able limits.

Separate H.T. terminals are pro-
vided for the detector—H.T.4- 2—and
for the H.F. valves—both are fed

pensive and will be found to givethe
set a very handsome appearance. It
does, however, mean a little more work.

On the panel are mounted three
variable condensers, an on-and-off
switch, and a 500,000-ohm poten-
tiometer, which i1s used in the L.F.
circuits as a volume control in a
manner which will be understood
upon referring to the circuit dia-
gram. The left-hand condenser tunes
the aerial secondary circuit, and
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*
LIST OF COMPONENTS. :

*

$1 cabinet, 21 in. x 7 in. X 18 in. deep, ¢
with plam front (Caxton, Camco, $¢
Pickett, Raymond, etc.). §§

1 baseboard, 204 in. x 18in. x § in. g3
1 aluminium panel specially cut and $3
prepared, measuring slightly under $¢
21 in. x 7 in. (White, Jacobs & Co.). $&

$

4

0000000000000 0009
000000000000 00009

2224

>
*

0000000000000 000 0

'1 special ebonite bush for Centralab
; potentiometer (White, Jacobs & Co.).
1 double-gang condenser, log-mid- 33
¢ line, ‘0005 mifd. each section oo
§ (Cyldon).

$ 10005 Jog-mid-line condenser(Cyldon.)
01 ‘0002 log-mid-line, with ebonite
s face-plate for insulating condenser
:: from panel (Cyldon). b
“ 1 500,000-ohm Centralab potentiometer
" (Rothermel Radio Corporation).
“ $ 1 on-off switch, type M6 (Wearite).

3 valve holders (Benjamin, Lotus, ete.).

$ 3 filament rheostats for baseboard
X: (Lissen, Igranic, or similar type). ¢
g« 1 H.F. choke (Wearite, Lissen, R.I.- ¢
:: Varley, Ormond, McMichael, ete.).

$ 1 L.F. choke, 20 henries (Pye).
3‘4 2-mfd. fixed condensers, Mans- ¢3
3¢ bnd)ge type (Mullard, Lissen, T.C.C., o:

0
0000800000000 00000200000000000000

+1 250,000-ohm anode resistance with $ ..
” holder (Mullard, Dubilier, R.L.-$ ..
30 Varley, etc.). .:
"2 grid leak holders (Lissen, Dubilier, $¢

" ete.).

3

“ 2 2-meg. grid leaks : o
001 -25-meg. grid-leak Lls;s:n 44
00 2 -0002 fixed condensers Dubilier. $¢

&

00 1 ‘0003 fixed condensers

1 ‘01 fixed mica condenser (Dubilier), $
:: 1 special grid-leak adapter or combina- ¢¢
:: tor (Dubilier or Lissen).

$1 L.F. transformer (Ferranti AF3).
oo 11 terminals, as marked .on the wiring 4
:: diagram (Belling & Lee).
$s2 pieces of ebonite for terminal ¢
¢S boards, 3 in. X 1} in., and 8 in. X ¢
s . 1§ in. o4
Ei 1 flashlamp bulb and holder.

$¢ 1 6-pin coil base, unscreened (Lewcos,
i: Peto-Scott, ete.).

> -4
G00060000990000000000

from H. T. + 1-—while a separate since the moving plates are to be $3essssses $2£44 b
\ / . j ®+/
DOUBLE GANG -

CONDENSER - 00085
£EACH SECT/ION

l'—OI

FMAAAAAAANA Fom@

250,000 OnMs.

]

—=— NOTE.E,
e co-£cr/0~5 ARE MADE THROUGH
wWes SCREENS (SEE WIRING DYAGRAM )

THEORET/CAL CIRCUIT

~ The circuit is of a straightforward and well-tried type.

110
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LIST OF COMPONENTS
(continued).

> 2 standard screening boxes, with usual

s contents (Burne-Jones, Peto-Scott,

* Bowyer-Lowe, Lewcos, Effesca, ete.). §

2 +006 fixed condensers (Lissen or

ye  Dubilier). s

2 split-primary H.F. transformers, as

3 per article.

1 special aerial coil, as per article.

s 1 grid-bias battery, 22 volts.

Wire, screws, pieces of wood, ete.

$

2222222222222

1333664 Avx
P222 22222224

4
4
*
v
4
4

mEN AN

JERENY

The finish imparted to the

aluminium panel gives the set a very hand-
The vernier dials chosen -
are of an insulated type to eliminate risks of shorting the spindle of the reaction con-

some appearance.

panel it may be found that the
switch fails to work, the valves re-
maining alight whether it is in the
on or off position. If this occurs,
simply reverse the connections to the
switch.

The remainder of the assembly of
the set is a straightforward job of
attaching components in the posi-
tions marked on the diagrams, fixing
the panel to the baseboard by means
of three wooden angle pieces (these
can be seen in the photos), and mount-
ing the two terminal strips upon the
wooden uprights which support them

R X R R

denser to the panel.

connected to earth the condenser is
mounted directly upon the panel,
whereby the desired effect is obtained,
gince there is an earth connection
on the panel as well as on the screening
boxes. The middle condenser is of the
double-gang type, tuning the two H.F.
stages simultaneously, and is again
mounted direct upon the panel. The
right-hand condenser, however, 1is
thereaction control,and since bothsets
of plates are above earth potential it
must be insulated from the panel,
and this has been done by means of
an ebonite plate to which the con-
denser is first attached as though
to a panel, the plate being then fas-
tened to the aluminium panel sepa-
rately.

Precautions

The. 500,000-ohm potentiometer
must also be insulated from the panel,
and here ebonite bushes are used
which can be obtained from the sup-
pliers of the panel. The *“ on-and-oft ”
switch need not be insulated, since
there is no connection between the
metal frame and the various contacts.
If a different pattern is used in which
one contact is connected to the
gpindle which passes through the

above the baseboard. (Convenient
heights are three inches for the aerial

MobpERN W IRELESS

and earth strip, and four irches for
the other.)

In any big set the wiring is a very
important part of the work, and much
of the efficiency of the receiver de-
pends on the way it is done. Really
perfect soldered joints are vital, and
too much care cannot be taken here,
likewise in trying to make a really
good copy of the original, using the
photographs to clear up any doubtful
points. This receiver is an easier one
to copy than many of the big sets of
the past, as a result of the use of the
screening boxes with their standar-
dised hole positions through which the
wires emerge, and it is alse probably
less sensitive to slight changes, by
virtue of the more complete screening
of stage from stage, but the construc-
tor is still urged to do his part faith-
fully and take no risks. In particular,
he should note through which hole in
each box each particular lead passes
(it 1s marked on the wiring diagram)
and take care to do likewise.

Important

A point deserving special mention
concerns the wiring of the boxes and
the various earthing connections to
them. At the back of each standard
box is a special earthing terminal,
and these are to be wired up as shown.
Other connections are made to the
boxes at various points, however, for
the purpose of earthing other parts of
the circuit, and this isdone by putting

In this plan view one of the boxes is seen thhthe lid removed. The coil inside is a
binocular type used experimentally.
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a small brass secrew and nut through
one of the unoccupied holes and sol-
dering to this. Due care should be
taken in following these points from
the wiring diagram, since the omission
of a single earthing wire would lead to
failure.

The wiring up of the parts inside
the boxes is done by taking the inner
baseboards out and working with them
upon the table. All connections be-

tween parts can be completed in this
way, but those connections which
come out through holes in the boxes
require the following procedure. Esti-
mate how long each lead will require
to be, add on a few inches for errors,
_ then solder one end of the lead to the
appropriate point on the baseboard of
the box. Now fasten the base back
in position inside the box and work
each lead out through the correct

August, 1927

hole, take it to the appropriate point
outside the box and cut it correctly to
length, but do not solder yet. Shp a
piece of systoflex or other insulating
sleeving over the wire so that there
shall be no risk of its making contact
with the box, and then solder the
remaining end.

Alternatively, a covered wire such
s ‘“ Glazite > can be used, but this
is a little more difficult, since pains

o Yk
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must be taken to avoid damaging
the covering by scraping it againet
the edges of the holes in the boxes
through which it is passed. With
such wire it is easier to pass each
lead into the boxes from outside,
soldering the ends as they arrive
at the correct points inside.

Before leaving constructional mat-
ters and passing to operating details
it should perhaps be explained that
as received by the constructor the
standard boxes will not be found to
contain the ‘006-mfd. mica condensers
seen in the wiring diagram, since
these are a refinement used in this
particular set, but not necessarily to
be employed in other designs, and
hence their omission from the standard
specification. For the “M.W.” 5,
therefore, they must be added by
the constructor as indicated.

The coils used in the set are

standard ones, the two H.F. trans-

formers being of the ** split primary ”

type, now available in a great variety
of makes. If these are being bought
specially for this set it is as well to
mention when doing so that they are
intended for use in the new screening
boxes, and not the original form of coil
screen.
Tuning Range

The reason for this is that certain
of the manufacturers are now pro-
ducing coils with the windings
adjusted to tune over exactly the
right wave range when used in the
new boxes. The original coils, of
course, tuned .over a suitable range
when enclosed in the cylindrical
screens, but when used in the new
boxes (which do not approach nearly
so close to the windings) they tunme
over a slightly higher range, and it
is not easy to tune down to certain

MoudErRN WIRELESS

stations at the bottom of the scale.
The difference is not very great, and
will not cause any important stations
to be missed, but it is worth mention-
ing in case the make of coil you choose
happens to be one of those in which a
type specially adjusted for the new
boxes is available.

The aerial coil is one of those
originally produced for a set known
as the “ Spanspace Four ”’ (not to be
confused with the * Spanspace
Three '), and can be obtained ready
wound from Messrs. Collinson’s Pre-
cision Serew Co. The original coil
was wound with No. 22 D.C.C. wire,
but in this set it is desirable that
it should be wound with No. 24
D.C.C. to obtain a shorter and more
compact winding, which has been
found of some slight advantage.
Those who wish to wind the coil for
themselves can do so by obtaining a

113
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Collinson “* Featherweight ” former
with interchangeable primary and
winding it with 50 turns of No. 24
D.C.C., the start (the end nearest the
base) being connected to pin No. 1,
and the finish to pin No. 2. The
primary consists of 20 turns of the
same wire, with a tapping at 15
turns connected to pin No. 4. The

beginning goes to pin No. 5-and the .

end to No. 3. In .use the flexible
lead from terminal A, is connected
to either No. 3 or Nq, 4 terminal on
the socket of this coil, according to
whether it is desired to use the whole
primary or only part.

For the Daventry range another set
of coils is needed, these being two
split primaries of the long-wave size,
and another * Spanspace Four  coil.
The Jatter carries a secondary of 250
turns of No. 34 D.S.C,, and a primary
of 100 turns of No. 32 D.S.C. with a
tapping at 75 turns.

e
The aerial and earth terminals are mounted upon a small platform, with the fixed series

Full details of the operation of the
set will be given next month, but
meanwhile it may be as well to
indicate that the set will be found with
most valves to neutralise with- a
very small setting of the neutrodyne
condensers.

Space i3 lacking for an account of
the set’s capabilities here, but next
month I will give a report of the
rerharkable results achieved.

000"“0000 90000¢ 40500000 9600000

09 900
:300 9000300000 9000000 0'.0.0000 000’0000::
$3  POINT-TO-POINT CONNECTIONS.  $%
¢ One filament socket of each valve 33

os holder to one side of each respective rheo- o
2¢ stat. 5%
$2  + L.T. terminal to the remalnlng sides oo
:: of the rheostats.

—L.T.” terminal to one side of thﬂ ﬂash-
b3 lamp-bulb - fuse, and to the left-hand out-#’
$$ side contact of the. L.T. switch.
oo contacts of this switch joined together. - $S
$3 Right-hand outside contact of switch to g4
sea nut on the aluminium panel, to the re- 34

¢ maining filament sockets of the valves V33
. and Vs, and to the positive grid-bias plug 3
$3 via a flexible lead.
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*0 L 34
000890 046860660 $80L008006 09000800 050060
P00 0D 04504200 9003000 V040002 355000
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condenser beneath.
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0000 966400 660006 ¢
CCO0 000000 000000 ¢

o0

— H.T. terminal to the remaining sxde
of the flashlamp-bulb fuse, o

A terminal to one side of the -0002 fixed §
53 condenset mounted on the woodea support. 32
$$ Other side of this condenser to the As$S
¢¢ terminal and to a flexible lead that connects $¢
&% with terminals 3 or 4 on the aerial coil base, 3¢
S8 Earth terminal to a nut on the 1st$S
&3 copper box, to the terminals 1 and 5 on the b3
$% aerial coil base, and to the moving vanes of 3
32 the -0005 A.T.C. oo
$$  Fized vanes of same condenser to the $3
oo No. 2 terminal on the aerial coil base, to the £5
$$ moving vanes of the 1st neutrodyne con- ..
$¢ denser and to the grid of the 1st valve (V;). ¢
o5 Fixed vanes of 1st neutrodyne condenser oo
€¢ to the No. 3 contact on the first 6-pin bage. 4
e¢ Remaining filament socket of the valve V;, se
$$ to the nut behind the terminal on the copper $$
«% sereening box, to one side of the -006 fixed b3
$$ condenser, and to the contact No. 2 on the 33
¢ G-pin base,

$06200529
* 000’

23 Contact No. 5 on same base to the plnte
:: ot V.

Remmnmg taj of the -006._ fixed con- 5es
b2 denser to contact No. 4 on the 6-pin base, 2@
#$ to one side of the 1st 2-mfd. fixed condenséf, 3o
¢¢ to the No. 4 contact on the 2nd 8-pin coil g

e base, to one side of the 2nd ‘008 fixed con- ¢e

I denser and to H.T.+ 1. _No.. 1 contact £
3 on 1st 6-pin-coil base to the grid of valve oo
$ V 2, to the moving vanes of the 2nd neutro- $3
e dyne condenser, and to the fixed vanes of oo
&% the 2nd -0005 variable condenser of the .,
o¢ double gang.
2% Moving vanes of both sections ot the3g
b3S double-gang condenser joined together, to P2
o¢ the remaining filament socket of the valve $o
¢¢ Vs and to a nut on the 2nd screening $¢
o+ (copper) box, o4
¢¢  Fixzed vanes of the 2nd neutrodyne con- $$
2$ denser to the No. 3 comtact on the 2nd 34
23 6-pin corl base.
3 No. 5 contact on the same base to the n
$ nlate of Va.
34 No, 2 contact on same base to the re- N
$$'maining side of the 2nd ‘008 fixed o
2 condenser ; to the remaining filament &2
23 socket of Vo, and to the nut Lehind the oo
<9 terminal on the 2nd copper screening hox. &
$$  No. 1 contact on 2nd 6-pin coil base to se
$3 one side of the -0002 grid condenser, and $$
$3 to the fixed vanes of the 1st -0005 variable n
$3 condenser of the double gang.
334 " Remaining side of -0002 grid condenser »
$ to.one side of the 2-meg. grid leak and to $3
<8 the grid of V. £
. 4 Remmnlng side of the 2-meg. grid leak §
&3 to the filament contact of the valve holder 00
3 V2, which is joined to_one side of the rheo- & ..
P34 stat.
$$ Plate of ‘V3 to the top contact on the 3
5% ILF, choke, and to oneside of the -0003 33
$$ fixed condenser, 84
¢ Remaining side of -0003 fixed condenser $$
$sto the fixed vanes of the -0002 variable n
$$ condenser.
¢s Moving vanes of .the -0002 condenser to n
3 contact No. 6 on the 2nd 6-pin base.
0 Bottom contact of H.F. choke to one ride 34
$ of the 250,000-ohm anode resistance and PSS
“ to one side of the -01 fived condenser.
32 Remaining side of anode resistance to b4
:: one srde of the 2nd 2-mfd. fixed condenser £
and to H. 2.
34 Remaining side of the 01 fixed condenser "
33 to one side of the 2-meg. grid leak holder, $¢
s and to one side of the -25-meg. grid leak s
34 holder.
$3  Other side of the -25-meg. grid leak holder
oo to thegrid of V.
¢S  Remaining srde of the 2-meg grid leak
oo holder to the 1st — G.B
$2  Plate of V, to the * plate 5 termmal on
3¢ the Ferranti AF3. ** + H.T.” terminal on B34
o¢ 5ame transformer to the top contact on oo
&2 the L.F. choke, to one side of the 3rd 2-mid. $
oe fixed condenser and to H.T. + .
$$ _ Plate of Vs to the bottom contact on the b
$¢ L.F. choke and to one side oi the 4th 2-mfd. “
33 fixed condenser!
3 Other side of this condenser to the L.S.
$¢ terminal,
£ Other L.S. terminal to the remaining oo
$9 sides of the 2nd and 3rd 2-mid. fixed con- 5§
¢ densers and to a nut on the 2nd copper p22
$$ screening box.

‘

00
L2

00
0

R Grid of valve V; to the centre of the 0'
oo 500,000-ohm potentiometer. 5
553 Rrght-hand terminal of potentiometer to $3

oo Lhe *“ grid *’ terminal on the Ferranti AF3. ¢e
s  ‘“Grid bias” terminal on the Ferranti {3
00 AF3 to the leit-hand terminal on the poten- 334
o tiometer and to the 2nd — G.B. plug via n

00 flexible lead.

$5  Alead connects together the two terminals o
9¢ on the copper screeming boxes and the s
$$ remaining side of the 1st 2-mfd, fixed con- $
$$ denser. This completes the wiring. £ 34
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Some well-known radio authorities describe their broadcast receivers.

By F. M. Colebrook, B.Sc.,
A.C.G.1I,, D.I.C.

(The well-known radio engineer).

s you will see from the diagram,
the set is a very simple
detector valve with capacity

reaction, for the reception of the
nearest station, 2 L O. (Fig.-1.)

I make no great claims for it

beyond simplicity of construction and
operation.
"~ A is-a 500 m.mfd. variable. This
condenser acts as a sort of variable
coupling between aerial and tuned
circuit. Best setting depends con-
siderably, on resistance of aerial-
earth crrcuit. It is usually quite
small—about 200 m.mfd.

'v\gA

2383

The circuit favoured by Mr. F. M.Colebrook.

Constructional Details

B is a centre-tapped coil, e.g.
Gambrell or Dimiec.

C is 2500 m.mfd. variable, -square-
law, low-loss, vernier drive.

D is a retro-action condenser. Up to
about 50 m.mfd. variable, with a
small minimum (5 m.mfd).

E is an R.F. choke, eg. Varley or,

Dimic—or about 500 turns of No. 44
D.S.C. on an ebonite former. (Fig. 2).
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By A. G. D. West, B.Sc.
{Research Dept., B.B.C.)
v set is designed to receive two
stations only, in this case the
local station (2 L O) and WG Y
(when conditions are favourable).

It is a four-stage set, eonsisting of
an anode-bend rectifier without
reaction, followed by three resistance-
coupled L.F. stages. The first L.F.
valve has an impedance of 8,000
ohmns, the second an impedance of
5,000 ohms, and the output stage
consists of two valves in parallel,
each of these having an impedance
of 2,000 ohms. Ordinary resistance
coupling is used, and the output is
choke-coupled through a condenser
to the output’transformer, which is
designed for use with my coil-driven
loud speaker. This loud speaker is a
coil-driven cone of 7 in. diameter,
placed in a baffle 3 feet square.

On the front of the set are two.

knobs and two switches. One knob

is a tuning knob, the other is.a

strength control. Asregards switches,

onc of these changes from two L.F. to

three L.F. stages; the other switch

changes over from ‘“ Radio” to
15

* Gramophone.” This has the effect
of cutting out the detector valve and
connecting the first L.F. switch
direct on to an input transformer
connected to a gramophone device.
When there is no programme o,
or the programme doesn’t particularly
interest me, by turning over this
switch I can reproduce on the loud

speaker any gramophone records I
like.

American Stations Received

Alternatively, instead of connecting
the gramophone I can-join up with
the output of a two- valve short-wave
receiver, which brings in WGY;
2XA F, 2X AD with ease, when
conditions are favourable for recep-
tion ; ;80 that-I can-use the “ Radio-
Gramophone ” switch- to switch ov er

from London to New York.
The H.T. supply is taken off the

A ecent photograph of Mr. A, G. D.
West.
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A.C. maing by means of a trans-
former and rectifying valves. The
output obtainable is 300 volts, 120
milliamps, but I do not usually use
as much as this.
lator lights the filaments. However,
I have arranged a switch so that the
winding of the mains transformer,
normally feeding the rectifying fila-
ments, charges the L.T. accumulator
through a trickle charger when the
set 1s not in use. It is thus an casy
matter to throw this switch over from
one position, when the set is in full
operation, to the other position, where
the L.T. battery is being charged.

Loud-Speaker Comcgarisons

In addition to feeding the loud
speaker that I have mentioned
already, the output is also connected
to a wiring system leading to different
rooms. Thus I can have a loud
speaker in any room I like. I have also
made arrangements to switch over
from this loud speaker to a good horn
type. In this way I can get a good
idea of the ‘difference of reproduction
between that given by the best possible
type of loud speaker and the average
one used by the majority of listeners.
Comparison is extremely interesting.
In fact, it has provided a good deal of
information on the subject of judging

balance and acoustic cfiects in trans-

mission, and how these varnations
affect the ordinary listener.

By Captain Ian Fraser, M.P.

(Chairman of the Amaleur Transmitters’
Section of the R.8.G.B.)

MY own home-made set, which I
use for 2 L O, is a perfectly

straightforward erystal  and
transformer-coupled L.F. stage. My

A 6-volt accumu- .

method of obtaining H.T., although
becoming more generally used now,
was quite novel when first erected ; it
18, of course, obtained from the mains.
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moving-coil instrument) are con-
nected between the filament and the
mains, and to mains minus through
lamp resistances taking 2 amps.

]
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Capt. Jan Fraser tuning in the receiver which is described above,

This circuit gives excellent purity of reproduction, and works direct from the mains.

Before rcaching the plate of the
L.F. valve the H.T. is smoothed by
two large chokes adapted from
Ideal transformers. A 6-mfd. con-
denser shunts away any ripple left
after passing through these chokes,
and the result is quite free from
hum.

L.T. is also obtained direct from the
mains by inserting lamyp resistances
in series with the filament of the
L.S.5 valve, so that only -84 amps.
pass. In addition, the magnetising
coils of my loud speaker (it is a
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So there are no H.T. or L.T.
batteries at all! On an outside
acrial 2L O comes through quite
well at good loud-speaker strength.
The crystal rarely needs attention,
as it is of the semi-permanent type.

The actual receiver is situated in a
shed on a balcony that also houses
my transmitting gear. Leads run to
the drawing-room, where the loud
speaker is placed.

By H. L. Kirke
(Research Dcpt. B.B.C.);

1 MY four-valve set consists of 1 H.F.

(neutralised), detector, and 2
L.T. choke-coupled by large
choke coils. The aerial is tuned by a
variometer. H.T.is obtained from the

’ 3 ° 7
Z393 ficd

T
:
FTT A |

Vs

7
' ]
T 7T
Rl /7’/
3
é: //, /wb—‘.v&
1A

o #n.r2 3 %

mains, but not in the normal way, I
usc a rotary converter.
One side 1s connected to the mains

" and the other terminals produce H.T.
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at 300 volts, which is cut down in
the case of the H.F. valve by a
40,000-ohm resistance.

The detector cirenit is unique, and
is the subject matter of B.T.-H.
patent No. 147,819. The rectifier
acts as an ordinary diode. Whereas
with the: ordinary diode the anode-
current characteristic curve against
anode volts obeys a non-linear law,

MobperN WIRELESS

fc/a

in the special rectifier used on my
set the diode has been made to obey
a linear law. This gives absolutely
distortionless reproduction.

Referring to the anode-current-
anode-volts characteristic of any
triode, it will be seen that the slope
of the curve varies considerably with
grid voltage. Not only does this slope
—and therefore the impedance—vary,
but the curvature of the slope also
varies. If, therefore, a three-elec-
trode valve is used as a two-electrode
valve, varying the voltage on the
grid will vary the impedance of the
valve and the straightness or other-
wise of its characteristic.

“Undistorted Results”

In the rectifier used in this set the
value of grid priming voltage is
chosen so that the impedance is a
minimum and the characteristic is
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straight over the range of voltages
used.

It is generally found that a high-
impedance valve has the most suitable
characteristic with a grid priming
voltage of about 4 12.

L
_— Remore Conreor Swi ToH @ﬁ
wsg - Rk

The receiving system used by Mr. H. L. Kirke. The loud speaker is of the
Rice-Kellogg type.

Figures 1 and 2 show the charac-
teristics of- the valve in question,
an L.S.5B., also the mean anode
cuwrrent plotted against the H.F.
applied voltage to the previous valve
grid.

The set is switched on by remote-
control switches. Although the special
rectifier used gives undistorted results,
it 1s very insensitive.

2390

By J. L. Baird

(The famous Television Experimenter).
(In an interview).

HEN we saw Mr. Baird he was
busy testing his “Noctovisor,”
and in the background there

was a gentle swishing of strange instru-
ments. But he managed to find time
to tell us a few facts about his set.

““ At present my set is a perfectly
normal three-valve set, consisting of a
detector and 2 L.F. But in.about a
year’s time I hope to get out a set
suitable not only for broadcast pur-
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poses, but in addition fitted for
reception of television. I do not
anticipate that the cost will be very
much in excess of a good wireless set.
In fact, it might be possible for keen
experimenters to adapt their present
receivers for the purpose. However,
I can give no details at the moment.
Until my experiments mature I find
that a detector and two resistance-
capacity L.F. valves give very good
results on the ordinary B.B.C. trans-
missions.”’

Before we left!Mr. Baird’s laboratory
we had been privileged to see a

=

-

Mr. J. L. Baird.
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television picture of a boy sitting in. a
completely dark room. We could not
help wondering what the future holds
for the broadcast listener—when he
will be able not only to hear across the
world but also to see !

Professor C. L. Fortescue

(Professor of Electrical Engineering, City
and Guilds Institule.)

HAVE no permanent set beautifully
housed in the last word in cabi-
nets. A piece off an old packing-

case 1s my baseboard, with a length
of similar material at right angles
to it.

When the latter board gets too

many holes in it I put a new piece on.
For even in the receiver used for the
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Circuit ““A,”’ used by Professor C. L. Fortescue for reception on telephones.

YYYYyy

aAMAALANAAZ

I

Mr. Baird prefers the straight, resistance-coupled three-valver.

broadcast wave-lengths my eireuit
is very frequently changed. A
receiver built like this can be altered
with the minimum of trouble when I
want to try different circuits.

The circuit I happen to be using
at the moment (A) is connected up
a8 in the accompanying diagram.
This is a perfectly straightforward
rircuit, and gives good results using
teadphones. I am not using it
with a loud speaker. With careful
adjustment it is possible to separate
Radio Paris from 5 X X near London.

The central heating  system
makes quite an efficient earth of
fairly low ‘resistance. My single-
wire aerial is by no means a good
ore, being not more than 20 ft. above
the ground.

A Selective Circuit
The aerial-tuning components and
the reaction coil are mounted so that
adjustments are easily made, and
any couplings may be tried. The
filament rheostat in the filament of

the first valve is- useful for fine
adjustments.

However, for really fine tuning,
that will separate Radio-Paris and
5 X X quite easily, I have been using
the following circuit (B).

The second valve of this is trans-
former coupled, the transformer in-
cluding the reaction coil. Grid leaks
are avoided. As the actual H.F.
cnergy arrives in the aerial ewrcuit 18
is here that reaction should be
applied.

In this connection it is interesting
to note that the side-bands are not
cut off until the decrement (v R ./ i(i
falls to a value much lower than
that usually given by ordinary circuits
without reaction.

!
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The circuit “B,”’ recommended by Professor Fortescue for exceptionally fine tuning.
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An article of interest to the practical amateur and constructor.

EFECTIVE- Wire joints and con-
nections in radio sets and

aerial and earth systems are
responsible for more worries and
minor troubles than one likes to

The first step in joining a down-lead to a
stranded aerial wire, adopting an alterna-
tive method to that illustrated in Fig. 1.

think about. Yet, despite this un-
doubted fact, we still see home-made
sets, especially those of the simple

zi7g |

How ro Comnecr a
EPARATE LJOWNLEAD
Wire ro Acoral WiRE

By R. GOODE.

crystal variety, in which the necessary
circuit connections are made by the
simple but grossly inefficient process
of screwing two bared ends of wire
together and leaving it at that.

The subjeet of wire joints and their
making is not perhaps as important
as it was a few years ago when radio
soldering operations were much less
extensively carried out than they
are at present. And, consequently,
the present-day amateur has to some
extent lost the knack—for a knack
it is and nothing else—of making
wire joints in a manner which com-
bines neatness with styength. Of
course, so far as actual electrical
efficiency goes, the present-day sol-
dered joint is infinitely better than
any of the older spliced, twisted, or
intertwined joints, no matter how
neatly and correctly they may have
been made. But the fact remains that
a soldered joint is not always a strong
one, and that, in many instances, it
is very desirable to splice up two
pieces of wire which have to be
connected together before soldering
them.

Aerial Connections
It is, therefore, with the aim of
giving the amateur a little extra
information on the subject of wire-
joint making that I have summed up
the information contained in this
article, and there is no doubt that at
least one or two of the various types
of joints described will meet the
needs of the amateur who is at present
embarking upon a radio constructional

scheme of one kind -or another.
Let us deal with the joints which are
generally made in the aerial and
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earth systems of a receiving installa-
tion, for it is in the construction of
these systems that a good method of
jointing two or more wires proves tle
most effective. With stranded aerial

Lo o iieE
LyrEes ACED
T

Sremwoco Wes Looe
Auwp s aror

How 7o Secure Arrme. s AT0R
WITHOUT DOLOERING,

lﬁa £

Z1r9

wires of the usual 7/22 variety the
effecting of a good strong joint is
comparatively simple, as will be
evident from a glance at the diagram,

The wire is shown here neatly twisted and
ready for the final stage of soldering.
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Fig. 1. Here we see depicted the
making of a downlead joint from the
aerial wire. The strands of wire are
first separated and cleaned, after
which they are smeared with a little
soldering flux, and, finally, interlaced
in the manner shown in the diagram.

A ‘““seamed '’ or ‘‘ lapped ’

The joint should then be tightened
with the aid of a pair of pliers, and
finally, the whole area of the joint
should be fairly heavily but at the
same time -neatly soldered. Such

“a joint in an aerial system will
certainly last for the lifetime of the

: /jOLDEP//EA’E\

Jae Tnsr Jaw e
Lfor IiiLe -Srranoep Aecime WIRE.
76.9.
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aerial, and it will be electrically
efficient.

Connecting Single-Strand
Conductors

Fig. 2 indicates the method of
making a stranded-wire joint for the
purpose of attaching the aerial in-
sulator. It will be seen that the
usual method of interlacing is adopted.
Joints for this purpose do not require

Z

ﬂ/w/mi For
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Correr Wiee

{ Zue Fovisweo Jont).

Z |61

soldering, for they are not in the H

direct path of the current to the set
and, therefore, do not impede its flow.

If single wire is used for any
portion of the aerial-earth system of
the receiving installation, any neces-
sary joint in it may be effected in the
manner shown at Fig. 3. Here the
two wires are loosely twisted together
for a few turns, and the last inch or

joint, made as éef Fig. r10.

so of free wire is tightly twisted around
the second wire, these latter turns
being tightened by the aid of pliers.
Such a joint should be neatly soldered
at the places shown in the diagram.
It is not necessary to solder over the
whole area of this type of joint. This
joint is technically known as the
“ twist joint.”

Another useful form of joint for
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so that they overlap a few inches.
Next, ‘take a foot or two of 20’s
bare ‘copper wire, and, using the
middle of this, begin to bind up the
two rods in the manner shown at A
in the diagram, Fig. 4. After having
made about six turns of binding wire,
slip a few pieces of thin copper wire
under the turns in order to enable

Warsrews

Laernleao

/ roJIer

Vil A/

254

\ AN 7777774

3 "
7 Swr w

// t
| Sreanoeo Wiee (/ Comprerion
lireoiacwns Y
Tk siees 1) Fis &

Zi8.

82

special purposes is the “ Britannia
jont.” As will be seen from the
diagram, Fig. 4, which illustrates the
construction of the joint, the
Britannia joint is only applicable
for the connecting together of two
stout conductors or metal rods.
In order to effect a joint of
this nature, lay the rods together

Showing how the two ends of the pieces of metal are bent to form a ““ lapped *’ or

them to attain a greater grip on the
two rods. This method is brought
out at B in the diagram, Fig. 4, which
presents a section of the Britannia
joint, showing the small lengths of
wire which have been slipped under
the turns of binding wire.

Finally, continue the binding of the
two rods until all the binding wire
has been used up. Finish the joint by
soldering the binding wire at both
ends, after tightening up the whole
structure with pliers. If the joint is

to have high electrical efficiency it
must also be soldered in a few places
along its length.

3
=

‘‘seamed ”’ joint.
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Another method of making a T-
joint in stranded wire is shown in the
diagram, Fig. 5. The joint is no
more cffective than the neater one
illustrated at Fig. 1, but, never-
theless, this type of T-joint is of use
when it is either difficult or impossible
to separate the strands of wire in
order to adopt the method of inter-
lacing the wire strands when making
the joint.

Fig. 6 illustrates the making of
what is known as the “ married ’ joint.
Joints of this nature are especially
suitable for connecting up two- or
three-stranded wires. The diagram

S e

e T

(Above)

gether.

single-stranded aerial wires and down-
leads together.

Two ends of wire thsted to
(Below) A method of twistiny

is practically self-explanatory. It will
be seen that each strand of wire is
tightly wound around the others. A
pair of pliers is finally used for tighten-
ing the joint. Here again, of course,
if electrical efficiency of the highest
order is demanded, one or two areas
of the joint must be well soldered.

Earth Connections
A good method of making an effec-

tive temporary connection of an earth.
lead to a water pipe or metal rod

buried in the earth is the one illus-
trated at Iig. 7. Here again the
construction of the joint is self-

explanatory, and therefore it does not

_require further elaboration. It should

be borne in mind, however, that the
majority of earth connections rapidly
carrode, and, therefore, if they are re-
quired for permanent use the soldering
iron must invariably be brought into
efficient operation.

Turning now to” wire joints which
are sometimes made in radio sets
themselves, the diagram, Fig. 8,
illustrates one of the most effective
joints which can be made without the

ASwae Somwr
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These turn-overs are then inserted
into cach other. The joint is then
laid down upon a flat surface, and the
area is subjected to a thorough ham-
mering in order to compress the joined
surfaces of the strip conductors to-
gether. Finally, the joint is finished
off by means of the application of
solder around the edges of the joined
strips.

2185
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use of solder. Of course, whenever
possible all joints and wire connec-
tions in a set should be well soldered.
After all, the practice of soldering is
not difficult, and for electrical effi-
ciency a simply soldered joint must
necessarily be far better than the most
elaborately twisted together joint.

Strong “T” Joints

One point which some amateur
constructors might do well to note is
the making of a soldered T-joint
which is illustrated in Fig. 9. At A
in the diagram we have the method
by which a T-joint in round- or square-
sectioned wire should not be made.
Such a joint may, of course, be elec-
trically efficient, but nevertheless it
does not possess much: strength. T-
joints of this nature are much better
made in the way indicated at B in the
diagram, Fig. 9. Here it will be seen
that the two wires are soldered to-
gether for a distance of about half an

‘inch. This construction imparts great

strength to the soldered joint, a re-
sistance to stress and strain which is,
in fact, limited only by the tensile
strength of the solder used in making
the joint.

Joining Strip Conductors

Finally, a most useful joint for strip
conductors is that which is known as
the *seamed ” or “lapped” joint.
This joint is illustrated at Fig. 10.
The ends of the metal strips which are
to be connected up are turned over
for a distance of about half an inch.
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Useful in Condenser Making

This method applies only to thin
metal strips or sheets, of a thick-
ness up to about a tenth of an inch.
Thicker sheets than these usually
have to be riveted and soldered in the
ordinary manner. The above method,
however, carefully applied, is most
useful for joining strips or sheets of
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lead or tinfoil in the process of making
fixed condensers and similar articles.
It is also of use in the installation of
copper-strip aerials. A lapped joint,
carefully made, is extremely strong,
and if a little solder is neatly applied
to the joined surfaces a connection
of the highest electrical efficiency will
result.

Pliers should gently, but firmly, be used for twisting wires together.
121 '
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From a Correspondent.

ROBABLY the one disadvantage diagram, Fig. 2. The base (about
possessed by commercially 4 in. square) should be solidly con-
made frame aerials lies in structed, wood of at least an inch in

their expense, and it is on this - thickness being used in order to avoid

account that many amateurs forgo
the usc of this piece of radio appar-
atus and devote their attentions
exclusively to the more universal
elevated aerial.

It is a pity, because almost any valve
receiver which has been efficiently
constructed on up-to-date lines is
capable of giving very interesting
results when used on a frame aerial.
Moreover, for outdoor work, for
getting rid of local interference, and
for all types of directional reception a
frame aerial is always extremely
useful. Such an aerial need not be built
on expensive and elaborate lines.
A frame aerial of the simplest con-
struction will provide satisfactory
results, and the aerial about to be
described is an instrument of this type.
Its total cost should not exceed two
shillings at the most, and, of course,
if the amateur already has by him some
of the neeessary materials for its con-
-struction, the cost of the aerial will
natlua]]v be very low indeed.

Building the Framework

The frame aerial itself is illustrated
in the photograph, Fig. 1, whilst the
details necessary for its construction
can be obtained by reference to the

top-heaviness in the finished instru-
ment. The arms of the aerial are
made from two strips of wood, ahout
2 ft. 4 in. long, 1 in. thick, and 1 in.
broad. These are cut away in the
centre to a depth of § in. in order to
provide a suitable ]omt After the
arms of the aerial have been fixed in
position, the central joint is further
strengthened by passing a screw
through it.

The: Winding
The upright arm can be secured to
the base by means of screws, or any
convenient method of jointing.
The winding of the aerial comprises
12 turns of No. 24 D.C.C. wire spaced

‘//1:1\“]
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Fig. 1. The complete frame aerial.
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L4 in. apart. Ebonite r ds,
are pushed through holes drilled in
the arms of the frame, carry the
winding. A detail of the construction
of these latter will be seen at Fig. 3.
Naturally, the frame aerial winding
may be made more efficient by ‘using
the stranded frame aerial wire which

is specially sold for the purpose. Such.

wire usually consists of 14 strands
of bare 28’s wire covered with silk.
However, for ordinary purposes, No.
24 D.C.C. wire will serve very well
for the winding of the frame.

The Frame in Use

The connections to the aerial may
be made in a variety of ways, accord-
ing to the requirements of the in-
dividual constructor. Fig. 4 shows

122
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one way of mounting the connecting
terminals of the frame aerial. Here
a strip of cbonite is secured to the
bottom of the wooden upright, and
terminals are mounted on this. The
ebonite strip should be fairly thick,
and the shanks of the terminals
should be cut off short so that they
do not protrude into the wood.

Fig. 3. _Showing one of the ebonite rods
carrying the winding.

An aerial of the above type will give
loud-speaker results of a very satisfac-
tory nature, when used in conjunction
with an ordinary three-valve set, up to
distances of five miles from a B.B.C.
station.

In many cases, the frame aerial will
be found to work without the use of a
special  tuning ° condenser, but,
generally speaking, it is better to
have a condenser of approximately
‘0003 mfd. connected in parallel
with the frame aerial terminals in
order to utilise the properties of
the aerial to their utmost extent.

Fig. 4. How the connections can be taken
from the frame.
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A powerful loud-speaker receiver in-
corporating several novel features.

Designed and described

By J. ENGLISH.

ONG-DISTANCE reteption is at its
best during the long, dark,
winter evenings, and most lis-

teners realise that it requires a
powerful and up-to-date receiver to
compensate for the comparatively
poor reception conditions prevailing
during the summer months. An
ordinary regenerative detector with
two stages of low-frequency amplifica-
tion may perform wonders during the
winter season, but when daylight
conditions prevail nearly all the even-
ing it requires at least one stage of
high-frequency amplification to reach
out to any distance.

Sensitivity and Purity

Now, where expense is no object it
is not a very difficult matter to build
a suitable summer receiver, but as we
can’t all win the Calcutta Sweep it is
necessary to look for sets which give
us the most for our money. A four-
valve receiver, properly put together,

should produce a goodly number of -

stations on the loud speaker even in
daylight, without necessitating any
unreasonable outlay for its construe-
tion.

Z4/19
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INPUT
ETECTOR

The receiver illustrated on this
page ~constitutes one of several
combinations of four valves, and is
designed to get the most out of each
stage without sacrificing quality.

Several novel features have been

introduced, which make for easy con-
struction and operation.

Since the programmes of distant
stations are required at loud-speaker
strength we cannot do with less than
two L.F. valves, so that the other two
valves straightway drop into the
positions of detector and H.F. ampli-
fier, the latter being essential, as we
have seen above.

Very Few Controls

This binds us down to two tuning
condensers, one to tune the aenal-
input circuit, and another to tune the
H.F. coupling. The detector follows
next, and here, for reasons which 1
will explain later, I have made use of
my version of the Filadyne circuit
which was originally invented by
Mr. G. V. Dowding, Technical Editor
of MopERN WIRELESS.

In connection with this detector a
potentiometer is used which serves
the dual purpose of a reaction and a
volume control, thus combining in one
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the functions of two knobs. This gives
us two main controls, the tuning con-
densers, the potentiometer being a
subsidiary, while a simple on-off
switch puts the set in and out of
operation.
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$¢ 1 neutralising condenser (Igranie). :,
¢¢ 5 valve holders (Benjamin). R
$$ 2 two-way Loriostats, 8 ohm. Y
2¢$ 1 potentiometer (Igranic), o
$¢ 1 on-off switch (Benjamin). 3
$2 1 transformer, ratio ©:1 (Marconi- ¢
$¢  phone). ¥
221 L.F. choke %%
ss 1 05 fixed condenser, Type K775 §§

¢¢  (Dubilier).
321 :005 fixed condenser,
$2  (Dubilier). 5
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“4 terminals (Eelex). b33
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The two L.F. valves are set out so
that one or two stages of amplification
can be used. This control of amplifica-
tion is obtained without using switches
or jacks in any form, the method being
both novel and simple.

The receiver is thus very straight-
forward in its general design, and on

JL
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test with a good aerial has proved
sufficiently powerful to bring in some
half dozen stations at good loud-
speaker strength during daylight.
Selectivity is such that 2 L O, distant
about six miles, occupies only a few
degrees of the tuning scale. After
dark, of course, the range of the
receiver is greatly increased, showing
that during the more favourable
winter months a large number of
foreign stations should be receivable
at full loud-speaker strength.

The wave-length range of the re-
ceiver is limited to about 200 to 500
metres, owing to the requirements of
the Filadyne detector, but this is in
no way a disadvantage, as there is
ample scope for long-distance recep-
tion on this lower band.

How Selectivity is Obtained

Having dealt in brief with the main
features of this receiver I think it is
worth while considering the design of
the set stage by stage, as this will
bring out any special features and
explain such peculiarities as may
appear to exist at first glance.

In my opinion, it is quite useless
commencing to build a receiver until
you have at least tried to grasp the
reasons for nsing a certain circuit com-
bination. If you understand cven only
a little of what is going on in each
stage of the receiver then you are
more likely to produce a highly suc-
cessful set, and to be able to tackle
any unforeseen difficulty that may
arise later. This applies whether the

August, 1927

receiver is a modest erystal set or &
pretentious superhet.

Fig. 1 shows the theoretical circuit
arrangement of the four valves. The
first thing to consider is the tuned
circuits, which are chiefly responsible
for range and selectivity. You will
notice that the aerial circuit consists
of an untuned coil L fixed coupled to
the tuned grid circuit L, C;. This form
of so-called aperiodic aerial coupling
helps to increase selectivity, while
making it possible to adjust the input
circuit to the size of the aerial by
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means of the tappings on L. As the
number of turns in circuit with aerial
and earth is decreased, so selectivity
increases while signal strength de-
creases. It is only necessary, however,
to sacrifice volume for selectivity
where the receiver is operated ncar to
a powerful station.

H.F. Stabilisation

The low-loss secondary L, of the
input H.F. transformer is tuned by C,,
forming the input grid circuit of the
H.F. valve, which is coupled in turn
to the detector by a sccond H.F.
transformer P, I,.

The system of H.F. stabilisation
employed here is similar to that used
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with such success by Mr. P. W.
‘Harris in the “ Black Prince” re-
ceiver recently described in MoDERN
WiIRELESS, After experimenting with
several systems of stabilisation I chose
the present one as being most suitable
for use with a Filadyne detector.

Eliminating ** Parasitics ”

The basic H.F. neutralising circuit,
due to one of the radio companies
of America, comprises a centre-tapped
tuned-grid coil, as in Fig. 2, one end
going to the grid and the other to the
anode via a small neutralising con-
denser. The centre-tap is connected
to the filament through a high resist-
ance, the sole purpose of which is to
damp out parasitic H.F. oscillations.
The anode circuit contains an untuned
coil forming the primary of the H.F.
coupling transformer. This method
of stabilisation provides a properly
balanced H.F. amplifying system
very eflective and stable in opera-
tion. One disadvantage, however,
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lies in the fact that neither side of the
tuning condenser is at earth potential,
so that hand-capacity effects can be
very troublesome. In the present
receiver this difficulty has been over-
come by using the Ormond slow-
motion dials. The metal engraved
dial on the front is actually a shield,
insulated from the condenser, but
capable of being earthed without in-
creasing the capacity of the tuning
condenser itself. This device works
so well that hand-capacity efects are
-entirely absent.

The Detector Circuit

We now pass on to the detector
‘valve, the coupling transformer P L,
being entirely responsible for the
degree of H.F. amplification while
adding to the overall selectivity of
the H.F. circuits. In the actual
receiver this transformer is screened
from the input side of the H.F. valve
by means of a simple metal screen.
This is effective in reducing stray
magnetic couplings, thus making
stabilisation less difficult. This form
of partial screening introduces less
H.F¥. damping than some forms of
“can ” screening.

MoperN WIRELESS
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The arrangement of the detector-

valve circuit 1s based on the receiver -

described in *“ Popular Wireless >’ No.
256. The reasons for choosing this
type of detector will be apparent from
the following considerations. Firstly,
we have the peculiar advantages of
reaction and volume control in one,
reaction control being particularly
-smooth and stable. Secondly, the
conventional detector valves have
their own disadvantages.  The
“leaky grid ” method is responsible
for flat tuning, the flow of grid
current ‘which is essential to this
method of detection imposing a load
on the secondary of the H.F. trans-
former, which load is fatal to a high
degree of selectivity. The anode-
bend rectifier, on the other hand, im-
poses no load on the transformer
secondary, but it is by no means
so sensitive to weak signals as the
“leaky " grid ” detector. The Fila-
dyne detector, however, suffers from
none of these disadvantages, while
it is capable of an audio-frequency
output of excellent quality.

On the face of 1t the connections

l%’ = -~
A ‘“ close-up ' clearly showing the arrangement of components at the L.F. eqd of

of this detector with its reaction and
input coils may seem rather a maze,
but actually it is all quite straight-
forward. First of all, we have two
Jow-loss coils L, L; as in Fig. 1, both
of equal inductance. Through these
coils the filament current passes to the
valve. Both coils are tuned by the
one condenser C,, thus effecting the
desired H.F. isolation of the valve
filament. The coils L, L, are actually
wound on the same former, the larger
one seen towards the centre of the
baseboard. Both these windings con-
stitute, in effect, the secondary of the
second H.F. transformer, the primary
of the latter, together with the re-
action coil L, being wound on smaller
formers fixed inside the larger one.
The latter may look like a gasometer-
compared with the usual run of coils,
but the relatively large inductance
required for the thick-wire coils L,
L; necessitates a big former.

The Reaction Control

The control of reaction with this
detector arrangement is carried out
entirely with the potentiometer, the

the receiver.
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anode potential of the Filadyne valve
deciding the degree of reaction and
the strength of signals.

Reaction, of course, is only provided
for the reception of weak signals, as
it increases greatly the Joverall H.F.
amplification. On a near-by trans-
mission, of course, no reaction at all
is required.

The “anode” impedance of this
detector being lower than the normal
value for the same valve, it is possible
to use a high-ratio L.F. transformer

The method of selecting the number
of L.F. valves is both simple and un-
usual. It has proved more satisfac-
tory than switching, which' I have
never considered entirely reliable. In
place of a switch an extra valve
holder is wused, the actual wiring
being very simple.

Two Valve Holders Used

The method is best illustrated by
reference to Fig. 3, showing three
valve holders. Here the filament and

As is shown here, there are only two main tuning controls on the panel.

giving a large voltage step-up with-
out sacrificing quality. If the impe-
dance were normal in value a choke
or even resistance coupling would be
greatly preferable in the interests of
pure music. In the present case a
transformer is probably the best
coupling that we can use, the com-
ponent employed having a ratio of
5 to 1,

Instead of Switching

The third valve will normally be a
small power valve of moderate im-
pedance, and for the second L.F.
coupling I have chosen a choke-
capacity umt. In this stage the
first consideration is not so much
amplification as signals free from
distortion.

The fourth and last wvalve will
generally be called upon to handle
quite a comsiderable input voltage,
especially when receiving the local
station. In any case, a large power
valve is specified here—the * bigger ”’
the valve the better, within reasonable
Iimits of anode-current consumption
and initial cost.

In general, three valves will be
sufficient to give full loud-speaker
volume from the local station, pro-
vided you are not too far away. For
this reason I have provided a means
of cutting out the first L.F. valve,
the fourth being retained, as a good
power -valve is essential for faithful
reproduction. However, the third
valve can be used as the last stage
where only a moderate output is de-
sired.

grid sockets of 3 and 5 are connected
in parallel and the anode socket of 5
joined to that of 4. With four valves
in operation, the third is placed in 3
and the fourth in 4. To change to
three valves, the last is placed in

‘holder 5 and the third valve removed,

being safely held in a blank holder
close at hand. This holder can be
seen in the photograph just behind
the L.F. transformer. Instead of a
holder four holes could be drilled in
the baseboard. On making the
change of valves it will be seen from
Fig. 3 that the secondary of the trans-
former is connected direct to the last
valve, the output of which is still
through the loud speaker as before.

Filament Current Controls

This method may seem cumbrous
and troublesome, but actually it
takes only a little more time than
moving a switch, while one has the
satisfaction of knowing that the valve

A view of the completed receiver w.

hich will help you in arranging the
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to be cut out is really out of circuit.
and that no trouble can occur through
switches going wrong. More impor-
tant still, there is no nasty intricate
wiring to bother with, as there would
be if a switch were fitted to carry out
the same opcrations. The necessary
additional wiring is simplicity itself,
as you will see from the photograph
of the L.F. end of the receiver.

In connection with the supply of
filament current, two two-way Lorio-
stats are used, one for the first pair
and one for the second pair of valves.
This form of variable resistor provides
an easy adjustment of filament cur-
rent to suit a batch of valves of any
filament rating without cumbering
the panel with unnecessary knobs.
Separate filament control may seem
archaie, but I can assure you that it
is both economical and sound prac-
tice.

This completes the review of the
theoretical aspects of the receiver, and
we can now come down to the more
practical side of construction. There
18 nothing extraordinary about any
part of this, the whole receiver being
a matter of assembling components,
except in the case of the H.F. trans-
formers. As these are somewhat un-
usual, but not difficult to make up,
I will dispose of them at  this
juncture by deseribing their con-
struction.

Making the H.F. Transformers

The aerial grid transformer is
wound on a 3-in. former of Paxolint,
Pirtoid, etc., and not cardboard un-
less this is thin and well waxed. At
one end three holes are bored to
accommodate the sockets to which
the tappings of L are connected. A
small piece of wood should- also be
fashioned so that it can be sorewed
to the baseboard, and then the former
screwed to it as in the photograph.
The secondary, which is wound on
first, consists of a single layer of 61

e R
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baseboard components.
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centre, the turns being put on in
three equal sections with a small
space between cach section. Next,
eight spacers of wood or ebonite, each

1} in. by % in. square, are spaced -

equidistantly round the former over

the middle section of L, and held in

place by rubber bands whlle L is
wound.

The primary L consists of 16 turns
of 36 D.C.C. tapped at 8 and 12 turns,
each turn being about f in. from
the next, but there is no need to be
exact about the spacing. The begin-
ning and final ends are best secured
by threading through small holes

previously drilled in one or two of the-

spacers. The transformer is illustrated
in diagram form in Fig. 4a.

Further Coil Details

The second H.F. transformer is of
a more complicated nature, but is
not difficult to make up. First we
have a4 in. by 4 in. former of similar
material to the first. On this are
wound the two coils L, L, each con-
sisting of 60 turns of 24 D.C.C. wound
in opposite directions with a small
space between the coils. Each free
end of wire is secured by threading
through “small holes -drilled in the
former, the idea being to eliminate
metal screws and bolts, which cause
some slight H.F. losses.

The formers for winding P and L,
are § in. in length and ‘cut from a
plece “of rlbbed ebonite former having
an dverage diameter of 3 in. The
winding P consists of 20 turns of 40
8.8.C., the turns not quite touching,
the ends being secured by threading
through small holes drilled in one of
the ribs. The reaction coil is wound
with 35 turns of the same wire, the
turns being closely wound and the ends
secured as before. The assembly of
the three formers will be described
later.

As regards the framework of the
recetver, Fig. 5 shows the panel dimen-

sions and layout, while Fig. 6 indicates
the relative positions of the base-
board components. Since the parts
of all components in contact with the
panel are more or less at earth poten-
tial, an cbouite panel is not necessary.
I have used in the original a piece of

oak-faced three-ply which i very
strong and rigid. It also looks very

. board. -
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strip of ebonite underneath the base-
The H.T. negative is con-
nected to L.T. plus externally, so
the only terminals used are two for
aerial and earth, and two for the
loud-speaker leads. Each pair of
terminals is mounted on a strip of
ebonite 2 in. by 1 in. raised above the
baseboard by #-in. lengths of ebonite
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handsome when stained and polished.
A metal panel cannot be used unless
the panel components are bushed, as
it would short-circuit part of the fila-
ment wiring and upset the neutra-
lised H.F. stage. .

‘Wooden Panel Used
The best material to use for the
baseboard is a piece of six-ply, which,
besides being very strong, does not

warp, ordinary wood being very

unsatisfactory in this respect. The
baseboard is screwed to two 1 in.
by 9 in. wooden battens, one at each
end. This raises the baseboard above
the floor of the cabinet, so that most
of the filament and H.T. wiring can
be carried out underneath the base-
board. This makes for neater wiring
above, with less cramping of leads.
A battery terminal panel is not
used in this receiver, the necessary
number of flexible leads being soldered
direct to contact points carried on a

Here the Filadyne four-valve set is shown with valves in position, ready for use.
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tubing through which the holding
screws at each end pass into the

‘baseboard.

A list is appended of the types of
components chosen for the original
receiver, but equally suitable ones can
be used if desired. If a different type
of variable condenser is chosen it
1s essential, if it is fitted with a metal
shield, that the latter can be earthed
thhout making contact with any
part of the condenser itself. Two
S.L.F. condensers would perhaps be
more preferable, as giving a more
exact coincidence in the dial readings.

The Metal Screen

It is advisable to mount at first

-all the components cxcept the H.F.

transformers and the metal screen
between them. This screen, by the
way, can be cut from thin copper,
aluminium, or zinc sheet to the
dimensions of 12 in. by 7 in. It is
then bent to the form shown in the
photograph, a i-in. overlap being
bent over at the bottom so that it
can be screwed to the baseboard.
Notice that onc small hole has to be
drilled through this screen in order to
pass the lead (insulated) from the
anode terminal of the first valve
holder to the primary winding P.
The exact position of this hole can be
marked and then drilled before the
screen 1s finally fixed in position.

The actual wiring of the receiver
can very well be done in three stages,
first the under-baseboard part, then
the L.F. side, and after mounting the
H.F. transformers the remainder of
the wiring. If Figs. 7 and 8 are

(Continued on page 198)
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Our contributor proves that the crystal
detector can be by no means a perfect

rectifier.

By W. JAMES.

T would appear that one of the least
understood parts of .a wireless
receiver is the detector. This

is the more remarkable because all
receivers have to use a detector of one
form or other, and one would think
that being so widely known the pro-
perties and peculiarities of ordinary
detectors would he more or less well
understood.

Most people have some sort of an
idea as to what a detector is used for ;
at all events, they know it is abso-
lutely essential to have one, and that
it has to be properly ad]usted before
good results can be ‘obtained. But it
is not so widely known that detectors
often distort the signal ; we do not say

Z323

that all detectors distort, but it is safe
to say that many of them do. Tt all
depends on the type of detector and

how it is arranged, and, what isequally

important, on the strength of the
signal applied to the detector.

The ‘‘Carrier” Wave
‘We shall understand the reasons for
this a little better, perhaps, if we

cycles,

consider for a moment what the
detector has to do. We know that at
the broadcast station H.F. currents
are generated by the transmitter, and
when no signal in the form of speech
or music is being sent these oscillations
of a single frequency are being
radiated.

A receiver tuned to the station will
therefore receive oscillations of this
frequency, but nothing will be heard
because the frequency is right outside
the range of audibility, and as we
shall see presently, a continuous
current only is produced in the output
circuit of the detector.

H.F. and L.F.

Thus the frequency of the currents
flowing in a receiving aerial corre-
sponding to a transmitting wave-
length of 400 metres is 750,000 cycles.
But when the announcer speaks at
the broadcast station, currents of
other frequencies -are produced, thete
representing ‘the speech frequency
currents sef up by the announcer
talking in front of the microphone.

The sound waves produced when

speaking ordinarily range in fre-
quency from about 200 to 2,000 cycles
per sécond, and these may be con-
sidered to be superimposed on the
central or carrier frequency of 750,0C0
Thus, instead of the smgle
H.F. current of 750,000 cycles being
radiated by the transmitter, we have
grouped around it currents of other
frequencies which extend from 20
to 2,000 cycles above the central
frequency, and from 200 to 2,000
cycles below.
120
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When music is transmitted 2 much
wider band of frequencies is set up,
because musical frequencies range
from about 20 to 5,000 cycles.

We can therefore imagine the
current received to have the form

&
L

P
wbe
2

A popular type
of artificial galena
crystal detector
which is sensitive to

weak signals.

L, X4
i “F

depicted in Fig. 1, where it is assumed
that the central frequency is of
750,000 cycles and that a pure note
having a frequency of 1,000 cycles is
being transmitted. Unfortunately, it
is not possible to draw this to scale,
but 1t should be understood that the
fine lines represent the H.F., and that
in one complete cycle of the L.F. there

A typical crystal broadcast receiver.
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are 750 oscillations. It should also be
noted that the amplitude of the L.F.
variation depends upon the amount
of modulation which is permitted at
the transmitter. If the oscillations are
deeply modulated they vary very
nearly from zero to the maximum
value. i

When speech ‘or music is being
transmitted, our set therefore receives
a whole range of frequencies which are
applied to the detector, and it is the
{unction of the detector to separate
the L.F. component from the signal
received. It does this by cutting out,
as it were, the H.F. currents and
leaving the L.F. ones, which are
passed to the head telephones and
cause them to emit the various sounds
contained in the signal. When L.F.
amplification is used the speech-fre-
quency currents are, of course, passed
through the amplifier and ‘magnified
before being applied to a loud speaker.

A Detector’s Function

In the output circuit of the detector
we normally require the speech-
frequency currents: only, although
when reaction is used the H.F. cur-
rents are employed. Speaking gener-
ally, however, we may say that the
H.F. currents serve merely to convey
the currents of speech and musical
frequencies from the transmitter to
the detector. Having arrived at the
detector we have no further use for

o
o

- 4
o

[
~

r~
&

>

&

CIVFIED
Cuwrsnr

¥
3

"

3
b

RECTIFIED CuRREnNT

/ Apeuieo Mooucarso
I 4

[ F Vours,

K & & &
—

o,
=
o

@
<

s

© HFCurrenrs or
@ Zfo,(qo%raf. PeR JECOND

| 1
1 | I
o 4 /o > £ Fi¥foouearion oF
N 5 000C reces
817 PER SECOND
—_— By —
Fa2.

N96

these H.F. currents (except when re-
action is used), and, in fact, great care
is always taken that they do not pass
into the L.F. circuit, as they would
interfere with ¢he correct functioning

of the receiver. To put the matter in
a nutshell, we may say that at the
transmitter the speech - frequency
currents are mixed up with H.F.
currents in order that they may. be
radiated and be picked up by the
receiver, and it is the function of the
detector to abstract the L.F. currents.

A Crystal Characteristic
Curve

The simplest form of detector
comprises two crystals in contact or a
crystal having a wire contact. If the
current flowing through such a crystal
detector for various applied voltages
1s measured it will be found that the
current does not increase proportion-
ately with the applied voltage until
the voltage has reached more than a
certain value.

A type of “ cat’s-whisker '’ detector that
: has been very popular.

A curve drawn to show the value
of rectified current for various volt-
ages usually takes the shape of that
in Fig. 2. It should be noted that we
are applying H.F. voltages of known
value to the detector, and that we are
measuring the direct current passed
by the crystal detector.

For the particular detector to which
this curve applies it will be noted that
the current flowing increases rather
rapidly with the voltage up to a point
marked A, Fig. 2, beyond which the
current increases in proportion to the
voltage. In other words, the bottom
of this characteristic is curved, while
the upper part is straight.

Output Not Proportional
In the example considered the

straight part of the curve commences

at an input voltage of about 0'5 volt.

It will therefore be clear that if

we apply a small H.F. voltage to this

detector—that is, a voltage of less

than 05 volt—the rectified current

will not vary in strict proportion to
130
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the voltage. For instance, if the
applied H.F. is 0-1 volt (Curve A,
Fig. 2), the rectified current is 0-06 ;
if it is 0-2 volt (B), the current is
0-15; that is, doubling the input
voltage has nearly trebled the rectified

\
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current. For 0-3 volt input we get a
current of 0-28, and for 04 volt a
current of -45. In the latter instance,
we see that, although the voltage
has been increased by only four times,
the rectified current has increased
eight times.

It will therefore be clear that small
voltages produce relatively small
currents as compared with larger
voltages, and therefore the strength
of a sound heard in a pair of telephones
connected to the detector will not
vary in strict proportion to the
applied voltage. This form of dis-
tortion 18 known as amplitude dis-
tortion, and a further practical effect
1s that weak applied signals are
heard very faintly, whereas a little
stronger applied signal is heard much
more loudly in proportion.

Question of Modulation

Now, we explained above that the
signals received from the broadcast
station could be considered as H.F.
currents with L.F. currents super-
imposed. If the H.F. currents were
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fully modulated the received signal
would comprise H.F. currents varying
in strength at a L.F. from zero to
the maximum wvalue. In practice
nothing like full modulation is used ;
an average value appears to be about
(Continued on page 204.)
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; AH DaH pi—dah di di di—didi
| di di &

As 1 stood, the

other day, by the Post
Office’s short-wave transmitter at
Tetney, near Grimsby, I heard from a
nearby loud speaker the Morse
mutterings which told that the signals
were going out from the great beam
aerial which towered outside.

Speeds of Transmission

“Dah di di i—— Fifty words a
minute, I estimated. It was 1.30 in
the afternoon, a poor time of the day
for long-distance communication
round to the other end of the earth.
At such times the speed of trans-
mission isreduced. This transmitter,
which works with the beam receiver
near Melbourne in Australia, has done
340 words a minute, but the average

speed, since it commenced the service
on April 8th, has been about 100 words fj

a minute. A greater average is possi-
ble, but at present the England-

Australia service is only receiving and |

transmitting 60,000 words a week (not
bad for a beginning), and there is no
point in working at a very high speed
when the messages can be got through
&t a more moderate one.
““Insignificant Looking”
Transmitter

“Di di di di It was fasci-

rating to stand there by the trans-

mitter—quite an insignificant-looking |

affair compared with some, the
B.B.C’s Daventry transmitter, for
instance—to watch the steady glow

of the huge valves and to listen to that {

equally steady Morse. The note of
the signal itself was rock-steady, tell-
ing of a well-sustained frequency. It
Js no easy matter to keep constantly

to such a wave-length as this station i

uses—25:906 metres—and  special
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An arttcle whz'ch tells
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the story of another Link in the

Empire Wireless Chain.
From A Special Correspondent.

arrangements are included in the
transmitting circuit to ensure a con-
stant frequency.

The station building at Tetney
houses another beam transmitter.
This is to work with India, and is at
present being tested. The opening of
the Indian service is delayed owing to
the transmitting station in India not
yet being completed. When completed
it will work with the beam receiving
station at Skegness which also receives
the transmission from Melbourne.
Skegness and Grimsby will therefore
work in unison, Skegness receiving
from Australia and India, and Grimsby
transmitting to them.

The Australian Aerial

There are two beam aerials at Tet-
ney, one for Australia and one, at
present standing idle, for India.
The visitor will notice that the
Australian aerial has three masts, but
the Indian one has five. There is a
very interesting reason for this.

Covarroro Oscrucaror & 177
Macrurrer ( Burres Jorcut

e

o 1
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7/35 Towine Coreunrs oF rwE TRANSKHITER.

Consider first the Australian aerial.

Fig. 3 shows its layout in plan
view. The three masts are 237 ft.
high, and each has a cross beam at the
top, 90 ft. across. They are 650 ft.
apart. Wires run from the cross beam
of one mast to the cross beam of the
next, right along the line of the masts,
parallel with the ground. These are
merely supporting wires. From them
hang a large number of vertical wires,
going right down to the ground. In

bty N ¥
- -

.

#

The transmitting "oom of the Grimsby Beam wireless station.
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the beam system of transmission, of
course, vertical aerial wires are used
and another curtain of vertical wires is
placed behind the aerial as a reflector.
This works just like a mirror behind a
light. It throws the waves forward in
a concentrated beam.

The line of dots shown down the
centre of the system in the diagram
represents the curtain of vertical wires
which is the reflector for the Australian
service. On each side of it and a
quarter of a wave-length away from
it is another curtain. These are both
aertals. There are two aerials.

Two Possible Routes

When aerial number one is in use the
waves are reflected back by the
reflector and are projected in a beam
in the direction shown by the arrow—
approximately south-east. But when
aerial number two is energised the
waves will be reflected by the same
reflector and will go off, as shown by
the other arrow, north-westerly. In
each case, when it has travelled hali-
way round the world, the beam will
fall upon the receiving station, for the
Tetney aerials are arranged so that
they are exactly at right angles to the
great circle from there to Melbourne.

It is, therefore, possible to send the
signals in either of two directions.
They can go out from aerial number
one, cross Europe and Asia, proceed-
ing, roughly speaking, eastwards. Or
aerial “number two can be energised
instead, and they will go westwards,
across the Atlantic, America, and the
Pacific.. The eastward route is known
as the short route, as it is 10,500 miles,
compared with the 14,000 miles of the
westward route.

Wireless waves travel best in dark-
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the short route is used. As soon as
the sun swings round enough to have
brought daylight to most of that
hemisphere signals begin to fade. But

A view of the rectifier plant at Grimsby.

darkness will then have fallen on most

ness. When the best part of Europe of the other hemisphere—the Ameri-
and Asia are in darkness, therefore, can side. A switch is thrown over at
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Tetney, transferring the transmitter
from aerial number one to aerial num-
ber two, and the long route is in use.
At the same time, of course, the
receiving station at Melbourne has
to make a similar change over.

The change over is usually made at
about noon and at two o’clock in the
morning. For about two hours out
of the 24, however, the transmitter
and receiver are usually out of touch.
The long route is used approximately
from midnight to midday, and the
short route from midday to midnight.

The Aerials Used

‘It is obvious that this could not be
done if Melbourne were not approxi-
mately at the opposite side of the
globe. It is a very convenient way of
combating the bad effects of daylight.
In the case of the Indian service it
cannot be done, as there would be no
advantage in sending the beam west-
wards. Fig. 2 shows the Indian
aerial at Tetney.

Again there are actually two
aerials, but this time both face east-
wards. Aerial number one works on
a wave-length of 16-216 metres. This
wave-length will be used when it is
daylight over most of the route to
India. At night the other aerial will
be used. It is tuned to 34163 metres.
In this case the light bogey is tackled
by using a shorter wave-length.

In the case of both services the
vertical aerial wires are connected
together in parallel, as shown in the
diagrams. In each bay (the space
between two masts) there are 16 aerial
wires and 32 reflectors, the latter
being earthed at the bottom. The
connections between the aerials are
made by cables carried inside pipes
supported about two feet above the
ground. These go to the station
building, which houses the trans-
mitters for both services and the
requisite electrical plant.

(Continued on page 203)
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T~ order to obtain distortionless re-
! ception of long-distance trans-

missions at good loud-speaker
strength it is necessary to employ a
receiving set of not less than five
valve stages. Of course, one can some-
times do with a smaller number than
five valves, with reaction, particularly
if the reaction is carried almost up to
the oscillation-point. In this case,

The three-stage and two-

Figs. 1 and 2.
stage Loewe valve.

however, pure reproduction can no
longer be expected.

Every radio fan will know the great
number of components and connec-
tions required, and the precautions to
be observed, when assembling a multi-
valve set in order to obtain perfect
{functioning.

Two Types

There are many who have failed
with the neutredyne. All who have
not yet succeeded in long-distance
reception, or have not heen satisfied
with it, are offered a chance by the
multi -stage valves with bwlt-in
coupling elements (Fig. 2).

There are two types of multi-stage
valves, viz., the three-stage valves
(type 3 N.F.) and the long-distance

valve (type 2 H.F.). Either type repre-
sents complete multi-stage amplifying
systems. They contain as coupling
links between the valve stages not
low-frequency transformers, but high-
ohmic resistances and coupling con-
densers. The principle of the in-
terior of the valve is thus the same
as with the well-known resistance-
capacity amplifiers. The inner sys-
tem of the three-stage valve is shown
in Fig. 1, the connecting diagram of
it is illustrated by the right-hand
enclosed portion of Fig. 7.

Internal Construction

It will be noted from Fig. 1 that
the two horizontal cylinders and the
one vertical between them are the
three electrode systems of the separate
valve stages. The coupling compo-
nents are arranged around the middle
axis of the valve. The three-stage
valve is used for rectifying the high-
frequency oscillations and amplifying
same at low frequency. In order to
get a rough idea about the amplifying
power it might be mentioned that in
broadcasting cities and their outskirts
the three-stage valve gives ample
energy forlocal loud-speaker reception.

The considerations referring to the
amplification of sound frequencies by
means of valves coupled with resist-
ance capacity apply theoretically to
the problem of the high-frequency
amplification. When practising the
method, however, technical difficul-
ties will arise. If one uses single
valves when constructing high-fre-
quency amplifiers the amplification
falls off at a lower wave limit of about
800-1,000 metres.

The reason for this is that apart
from the capacities of the valve elec-
trodes those of the connecting leads
between the coupling elements must
also be considered.

In the long-distance valve it has
been possible to place the coupling
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Full details of the recently perfected German

multiple valve.

By Dr. W. REISS.

links quite close to the electrodes of
two valve stages, and therefore to
keep the connecting leads so short,
and the stray capacities so small, as
to obtain a high-frequency amplifica-
tion in two stages, efiective down to
a wave-length of about 200 metres.
The principal connection of the long-
distance valve is illustrated in the
smaller enclosed part of Fig. 7 on the
left. The technical construction of
the interior is shown in Fig. 2. The
two horizontal .electrode systems of
the two valve stages will be easily
noted in the upper part of Fig. 2

Fig. 3. The new valve inits complete form.
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When combining the long-distance
valve with the three-stage valve
according to Fig. 7, one will obtain
an efficient long-distance receiving
set. The effect of the connection is
that the incoming weak signals will
be so amplified by. the long-distance
valve as to rectify and bring the
speech frequencies up to loud-speaker
intensity by the coupled three-stage
valve. For obtaining sufficient selec-
tivity, guaranteeing the reception of
the different transmitters without in-
terference from the local, the circuit
contains two tuning cireuits Cy, L,, and
C,, L,, which are coupled to the two
coils Ly, and L, ;. the energy input of
same may be controlled by the degree
of coupling.

Increasing Selectivity

For increasinz the selectivity the
aerial can bave a series-parallel tuning
arrangement. For receiving the short

— — ——————————  ——————————— —————— ————————— 1

Fig. 4.

wireless waves below about 400 metres
it has proved suitable to transfer part
of the output energy of the long-dis-
tance valve to its input grid circuit
through a small condenser Ck. Hereby
the damping of the oscillatory circuit
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will be reduced, and consequently the
selectivity and volume increased.

~ For receiving longer waves of the
big broadcasting stations, such as
Koenigswusterhausen or Daventry, the

The back-of-panel connections of a five-stage receiver.

aerial coil L, may be connected in
parallel with the aerial condenser.
The blocking condenser between — H
and An 3-in Fig. 7 (see also Gin Fig.
6) answers the purpose of by:pass-
ing -the slight amount of -high-

frequency energy which may still be
in the output of the valve, and of
suppressing unwanted reaction which
would manifest itself by whistling
and howling in the set.

The, capacity of the condenser is
about -005 mid. The earth-connec-
tion at—~H of Fig. 7 (see also
C in Fig. 6) refers to the metallic
coating of the front plate which, kow-
ever, is not earthed.

Easy to Construct

The advantages of the multi-stage
valves become evident when drawing
a circuit diagram (see Fig. 5)
showing the same arrangement as
Fig. 7, with the difference that a
separate valve 1s used for each
amplifying stage. The connection,
Fig. 7, will be best transferred to the
simplified illustration. of Fig. 6,
where instead of the principal con-
neetion of the multi-stage valves only
their holders with the natural arrange-
ment of the six connecting pins are
shown.

When comparing the two Figs. 5
and 6 one will note at once the
considerable simplification which is

(ALL SWITCHES' HAVE BEEN OMITTED) -
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offered to the constructor by the
multi-stage valves. The constructor
is offered complete multi-stage ampli-

- fiers and spared the trouble of fixing
five valve holders, the numerous
coupling links (high-ohmic resistances
and condensers) and the respective
connecting leads.

Special Screening Required

In all assembled sensitive sets the
valves 3N.F. and 2H.F. have to be
specially covered ; this is simply done
by wrapping the glass bulb with some
tinfoil, copper, or other metal foil,
wrapping several turns of bare copper
wire round it, and joining the protec-
tive cover to one pole of the L.T. bat-
tery. The static protection may be
also carried on by a metal cylinder
or a cylinder coated inside with tin-
foil. It should be noticed that con-
siderable trouble may arise without
the blocking condenser at the output

=

Fig. 8.

of the three-stage valve—for instance,
howling of the whole set, caused by
undesired reaction.

Of course, no blocking conden,ser
should be placed between the output
plate and filament of the long-distance
valve, since the high-frequency cur-
rent would be short-circuited by it.
On the contrary, when using the
high-frequency valve great care has
to be taken that all stray capacities
in the leads and coils are avoided.
Therefore, only coils of very low capa-
city should be used in the output cir-
cutt of the long-distance valve—for
imstance, single-layer cylinder coils or
basket coils. (Pancake coils and par-

ticularly the customary ““ honeycomb ”

coils give bad results.)

Free From Capacity

Whether the set is {ree
from capacity will be easily judged
from the fact that the apparatus
allows a comparatively large plate-
coupling coil (L;) to be used without
oscillating. In the range of wavelengths
up to 750 metres one should be able
to insert a coil of up to 75 turns in the

Variable coupled coils in ordinary coil holders are used in the Loewe sets.
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(Koenigswusterhausen and Daventry)
one must be able to use up to 200
turns, if the receiver is sufficiently
free from capacity.

For increasing the sensitiveness an
adjustable capacity reaction is used
between the two grid circuits, especi-
ally with short waves. The reaction
condenser must be small, maximumn
about -000003 mfd. The so-called
neutrodyne condensers may be used,
but on longer waves the condenser is
W at zero.

Though it is advisable to employ

plate circuit without the set oscillating weak reaction below 500 metres this

automatically. On long waves

(Continued on page 205)
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Fig. ‘9. The valves in the multi-stage set are screened, as are the tuning condensers.
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By H. BRAMFORD.

HERE i3 no douht that some
efficient method of keeping a
log for stations received, and

also to assist in searching for ‘other
stations, is indispensable. The usual
type of log, however, only gives a
rough idea or indication, and is of
little use where extremely fine readings
are to be obtained.

The device which is to be described
in this article is entirely new in prin-
ciple and will enable the operator to
log readings to a fraction of a degree,
in addition to which it has several
other ingenious uses. I intend first
to describe how to make it. First,
we will require the following inexpen-
sive materials :

10 pieces. of Bristol board, measuring
9% in. by 5} in. '
1 piece of antol board mounted On ..
cardboard.
1 piece of. similar dnmenmons, with™
‘pull out ” tag.

Horizontal lines are then ruled at
i-in. intervals in red, leaving top
and bottom margins of 1} in. Each
division is then divided horizontally
into ten equal parts with fine black
lines. The left-hand margin should
be tabulated—** Key 10-3000 metres,”
as the case may be. The other ten
cards are all ruled in a similar manner
and have similar margins.

These ten cards consist of squares
ruled to half-inches in black with sub-
divisions in tenths each way in red,
each card being marked in left-
hand margin, tabulating its use,
such as “Chart 0-45° dial, 200-300
metres.”

The numerical equivalent of these
cards at each division is dependent
on the use of the card, but the key
card is numbered 0-180 longitudi-
nally to represent the complete
condenser dial readings, and 10-3000
up each alternate vertical column to
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" writc out any number of stations

2 Experimenters

Lo@@@m Hh=

An Interesting New Calibration Device.

opposite the points indicated on the
vertical columns which correspond to
each station’s existing wave-length.
These markings, being more or less
permanent, may be done in ink, but
the names may be written in pencil
if desired, in view of the possibility
of shifting them to different wave-
lengths.

Now for the use of the chart.” Ten
are used in order to provide a whole
range of readings of an extremely
fine nature. Supposing we wish to
log all stations received between 0
and 45 degrees of our tuning conden-
ser. Number the vertical divisions
of the first chart 0-45 at correct
intervals. Working on, say, 200-300
metres, we log two stations at their
dial readings. Thus, if one station
at 250 metres comes in at 25 degrees,
the point of indication would come
where the 25 vertical line on the
chart and the 250-metre horizontal
line on the key chart meet. This
point is easily found by sliding out.
the top key chart until the right-
hand margin is on the 25 line.

Definite Readings

The same process is observed for
the second station, and a line drawn
between the two points gives a definite
reading to the fraction of a degree on
the key chart. We may, therefore,
have a series of four .charts reading
0-45, 45-90, 90-135, 135-180 degrees
of the dial for a series of readings of

1 Plece of sﬁout cardboard ‘10 in. m'

by 6 in.

2 strips of -stout -cardboard 9 i by
3 in.
2

2 strips of stout cardboard, 6 in. by
4 in,

2 strips of wood, 10 in. by $ in.

2 pieces of wood, 5} in. by £ in

5 :
The Key Card

Having procured this material,
some red and black drawing ink and
some drawing materials will be re-
quired. First, build up the frame
from the piece of stout card, 10 in.
by 6 in., and the wood and cardboard
strips. 'This may best be done by
glueing and clamping, but small pin 2
nails may be used it desired. The
frame may be improved in appear-
ance by blacking all over with Indian
ink and finishing with shellac varnish.

Now draft out the key card, which
is the one with a pull-out tag mounted
upon cardboard. To do this, rule
vertical lines in red at }-in. intervals,
leaving a }-in. border on the left-
hand sid

e UKD

w

Two of the cards ruled up and ready for use.

:. -'[:_.1'|]1] j‘._“. =

The ‘‘logograph '’ enables accurate

calibration to be carried out.

represent its comprehensive range of
readings in metres.

The device is simple to use once
the principle is mastered, and will
provide a permanent and compre-
hensive log of continual use and
interest. Firstly, on the key card
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different ranges of wave-length limits.
Finer or coarser readings may be
obtained by an allocation of less or
more degrees of the dial to each
chart, which incidentally would cover
a lesser or greater wave-length range

throughout.
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MW.” Research Department.

A simple and easily made instrument, which the amateur inierested in DX reception will

URELY few experimenters can have
S fully realised the extraordinary
inconvenience under which so
many work in being unable to measure
wave-lengths, or even to ‘refer
back ”’ with any certainty to a wave-
length which has once been deter-
mined by picking up a known station,
or home-made wavemeters would be
seen In the possession of every “ DX
hunter " in the country.

2ACI0 0094000000 08904660800 300002060000
POOCP G600 CP0CID €0J0009900 00420060 ¢VO>

: COMPONENTS AND ACCESSORIES. 33

1 ebonite panel, 6 in. X 7 in. X }in. §

1 upright-front cabinet to fit, with basc- $¢
board 113 in. deep. (Camco) 23
square-law variable  condenser, 33
0005 mfd. (Cyldon). 2

dial,

** Velvet Vernier ”’

1

1 latest $3

variable ratio type (Rothermel). $3

2 Yaxley on-off switches (Rothermel). 3

1 high-note buzzer (Gambrell). 34

1 6-pin coil base, unsereened (Peto- $s

Scott).

1 '001 mfd. fixed condenser (Dubxher)

1 rigid valve holder.

1 baseboard-mounting rheostat, Sohms

(Peerless).

Bundle of iron core wires, supply of
No. 24 D.C.C. and No. 32 S.S.C. wue,o.
serews, Glazite, ete. 94

1 H.F. type 2-volt valve. b44

1 2-volt accumulator, type L.E. (Old- 23

0000006000000 0000348000666888200

P222222222222 22222222221

000560066
&

ham).
1 18-volt high-capacity grid-bias bat- b34
tery, type G.B.3 (Ever-Ready). :.
1 “Featherweight > former (Collinson). 3 ::

[ 3880660060666600000065006006 8006064
Q0P 20990V 40500042 0030909050200 900000

Indispensable

When once the convenience has
been experienced of being able to
meagure, even if only to a metre or
so, the wave of any station picked
up, and of being able to adjust any
receiving set to any desired wave
without first being obliged laboriously

find extremely useful.

to calibrate it, a complete new vista
of possibilities is opened up, and it
becomes a source of wonderment to
understand how ever one could pre-
viously have been content to use the
old blindfold methods of groping and
knob-twisting.

P
s

Flexible leads are provided <+
for the batteries, and
once these are attached to
the appropriate points any
slack is secured under o
elastic bands passed round /.
the H.T. battery.
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Searching for desired

stations becomes the work of seconds
instead of a game of patience, while
the identification of transmissions
need no longer involve tedious waiting
in the hope of an announcement of
name or call-sign, which may in the
end be missed because given hastily
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and carelessly, often in a foreign
language.

Probably very many experimenters.

never attempt the construction of
even the simplest wavemeter because
there is a prevailing impression that
such an instrument is bound to be
complicated and difficult to make and
calibrate, the latter operation being
often thought to be beyond the
powers of an amateur. This impression
i, no doubt, true enough where
laboratory instruments of precision
are concerned, but there is no need
whatever for such apparatus for
ordinary rough-and-ready experi-
mental work. For such purposes a
wavemeter of quite simple constiuc-

The small in-
duction coil is
clearly seen here,
with a suitable
method of moun-
ting. Note the
care taken to
secure reliable
contact to the
valve holder by
soldering direct
to the legs.

v

B

tion is perfectly adequate, and there
is no difficulty in calibrating it with
sufficient accuracy to make it an
enormous help in all one’s work. In
ordinary reception there is noneed
whatever to secure so exact a cali-
bration that each metre can be spht
into tenths; it will usually be quite
sufficient to be able to measure a
station’s wave to within even two or
three metres, since the nature of the
transmission will then practically
always enable it to be identified:
Similatly, there is no need to make
the design very complicated in order
to secure a very high degree of con-
stancy, and very simple precautions
will be sufficient.

The Wavemeter
with all accessories
removed.

and is totally enclosed.
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The buzzer can be seen to
the right of the 6-pin coil base
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A good deal of thought has been
given to the question of a wavemeter
for general amateur construction and:
use, and it is felt that such an instru-
ment, to achieve its purpose, must
be reasonably simple to make and
calibrate, and yet must be capable

TMEOQRETICAL CIRCU/T.

BUZZER 30

A small induction coil is-used for the
purpose of impressing the buzzer modula-
tion upon the valve.

of. a fair degree of accuracy and
constancy, so that it may satisfy
the more advanced experimenter.
Furthermore, it was considered that
the instrument must make it easy
to take readings within very fine
limits, without the necessity of placing
it at exactly the right distance from
the set in order to secure sharp
readings. From this point of view
the oscillating valve or * hetero-
dyne ” wavemeter is very attractive,
since it gives extremely well-defined
readings which can be taken in a
moment, and, which are denoted by
such clear indications that it is easy
to work in fractions of a degree on the
dial.

Searching

.The heterodyne instrument alone,
however, is not ideal for picking up
distant stations of known wave-length,
for this reason : the procedure in such
cases is to set the wavemeter to the
wave of the desired station and place
it close to the receiving set, there-
upon proceeding to search on the set
until the fairly strong radiation of the
wavemeter is picked up. This is tuned
in to its loudest, and then when the
meter is switched off the desired
station should be heard. Now, the
radiation from a heterodyne wave-
meter is not very easily “found”
unless searching is done with the set
oscillating, whereupon it will sound
like a very loud carrier-wave when
picked up, or unless it is making a
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whistle by heteroﬁ.y:ning the carrier-
wave of the desired station, and in
the latter case it is easily missed.

The Buzzer Type'

For this reason many people prefer
a buzzer wavemeter for this purpose,
since it radiates a loud buzz which
18 not too sharply tuned and so is
readily picked up. Buzzer instru-
nients as a class, however, suffer from
the defect of rather flat and in-
definite readings, i.e. the buzz can
be heard over several degrees of the
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tuning dials, and so it is rather
difficult to decide when it is correctly
tuned in. It is possible to produce
a sharp-reading buzzer wavemeter,
of course, but it is not easy.

It was considered that the require-
nients of such an instrument as it
was desired to produce were that it
ehould be capable of giving a radia-

tion of the pure continuous-wave type
of the heterodyne meter for measuring
accurately the wave-length of a
station which has already been picked
up, and also a ‘‘ buzzing ” radiation
for the purpose of tuning the set to
the wave-length of a station which
1t 1s desired to pick up. This  buzzed ”
wave was also required to be a good
deal more sharply tuned than that
of the average buzzer wavemeter.

The Circuit Chosen

The circuit finally adopted is quite
a simple one, as may be seen by re-
ferring to one of the diagrams here-
with. It consists essentially of an
oscillating valve circuit with magnetic
reaction, and a grid coil tuned by a
variable ' condenser, this, of course,
being the circuit which is calibrated.
This part of the instrument is suffi-
cient to produce the continuous-wave
radiation required for heterodyne
work, and 1t also forms the basis of
the arrangement which provides the
buzzing radiation which is also de-
sired. This is obtained by the simple
but very eflective device of imposing
a buzzer-generated modulation upon
the continuous waves generated by
the valve, in much the same way as
the speech and music modulation is
impressed upon a telephony carrier-
wave, a still nearer analogy being
found in what is known as “ tonic
train ”’ -transmission.

Actually, what is done is to run a
suitable high-note buzzer off the fila-
ment battery and to pass the inter-
rupted current so obtained through
the primary of a small induction coil
or transformer. The secondary of
this transformer is placed between
the lower end of the tuned grid circuit
and filament, so that the voltages
generated in it by the passage of the
interrupted primary current are im-
pressed upon the grid of the valve,
and produce the desired modulation
effects. The resulting radiation is
very pleasant in sound and is quite
sharply. tuned, so that accurate set-
tings are casily obtained.

Constructional Work

Turning now to constructional de-
tails, it will be observed from the
photographs that a narrow and deep
cahinet has been used, housing all the
batteries, and carrying a small ver-
tical front panel of ebonite upon
which are mounted two on-and-off
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