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. THE OUTLINE OF WIRELESS By Ralph Stranger

This book teaches you everything you need to know about wireless. The entire theory and practice of
reception is covered simply and clearly from A to Z. 832 pages with over 500 illustrations and diagrams.

10,6 From all booksellers, or by post 11|- from the publishers, GEORGE NEWNES, LTD., (Book Dept.), Tower House,
NET Southampton Street, Strand, Loadon, W.C.2.
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for that member of the family

ideal Christmas present

who actually likes the talks

4

Tastes differ . . . it would be a funny old world otherwise. Some
there are whe consider talks a waste of listening time and would
have the speaker blaring forth swing all day.

But every family has at least one member who likes and appreciates the talks.
For these there are Ericsson Supersensitive Headphones . . . perfect repro-
ducers . . . establishing a perfect link between speaker and listener—setting
them apart in a wo?ld of their own. Give that listener a pair of these perfect
’phones. . And whisper—you should sneak them yourself now and again
if you want to know what good fun distant listening on ’phones cah mean.

Light and comfortable in wear—three resistances, one price, 17s. 6d.

At all good radio-dealers: If you have any difficulty in procuring, write direct to—

ER.ICSSON TELEPHONES, LTD.,
22, Lincoln’s Inn Fields, London, W.C.2.

SUPERSENSITIVE
HEADPHONES

—

Just Published For Every Home. Only 1’6 net.

THE VERY FIRST
ATLAS OF THE WAR

Eight Pages of Up-to-date War Maps and Everything
You Want to Know About Armies, Navies and Air
Forces.

NEWNES COMPREHENSIVE WAR ATLAS is pro-
duced in handy size for easy home reference and each-
of the up-to-the-minute maps it contains is printed in
full colours. They include the Western Front, with
the Maginot and Siegfried systems clearly shown, and
all other countries involved in the conflict, together
with countries whose frontiers adjoin or are close to
those of the belligerents. |

NEWNES
COMPREHENSIVE
WAR ATLAS

Lomprising Slaar War Maps.
o hendg for 4gn_}u_>d_4_n_g“
The Maginot-aid - }_ggiﬂgd Tenes
i Distance by Mur-Chart,
a8 gthiee velugble .
fasturel.

i

. ; - | n This atlas has lots of advantages over the ordinar
GLORGE NEWNES LiMITE :

\ . w08 HOUSE, SOUTHAMETOR KTERET: wall-map, which often covers only one sector of the
b s RANDEREE bl War, requires a big space and the use of drawing-pins,
I 1o The Book Pubiisher, | which qUICkly disﬁgure waIIpaper.

: GEo"ls::erN:x':eE,SS'ot{hg‘v:wton Street, = Get NEWNES COMPREHENSlVE WAR ATLAS—it

! e 16 L°:':'::’“:'£:;mpumww wan | Will make the war so much more understandable to
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: ATEAS, for which T enclose Postal Onder for . 94 | you and your family.
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-Radio at Christmas
HE radio normaliy fulfils its function

as a provider of music and other
entertainment during the year, but at
Christmas-time it is generally called into
use to give fuller play to its possibilities.
Many amatcurs earry out a little home
broadeasting at this time of the year,
although for the remainder of the time
this aspeet of radio is overlooked. The
addition of a mierophone may, however,
lead to miany interesting developments,
either for room-to-room ecom-
munieation or for other * tele-
phonie’’ purposes. The old idea
of enabling one to hear a baby
in a distant room, without
having to switch off the wireless
to listen, is well known, but
there are many other intcrest-
ing applications which will
appeal to the individeal after

reading the articlo on home
broadeasting in  this issue.
Gramophone reproduction is

receiving more attention, but
there are still many listeners
who are content with the
playing of dises with a simple
pick-up added to the set. The
use of contrast expanders and
other speeial ocircuits are not
s0 popular as they should be, but
those who have tried them can
vouch for their effectiveness in
improving record reproduction.

Chess by Radio
WO teams, Sydney and
Melbourne  Universities,
recently played chess by comnunieating
the moves over a radio link. Iach team
played in two groups of four, at different
stations. The match cuded in a tie at
4—4, persons having the white pieces
being successful at all eight boards.
This match will prohably be the last for
some time, as amateur stations have now
boen taken off the air.

Sets for the Navy
T has now been announced that’following
the suggestion for supplying the troops
with radio apparatus for entertainment
purposes, it has heen decided to make
similar presentations to the men of the
Navy. The receivers will probably be of
the all-wave type so that full usc of the
short-wave transmissions may be made.

Rumanian §. W. Station
XPERIMENTAL broadeasts are being
inade by the new Rumanianshort-wave
station on the 31-and 49-metre bands and also
by thestationat Kisenew. The powerisgiven
as 20kW.and the wavelengthas 212.6 metres.

Physical Jerks
S already announced, next Monday will
see the inmauguration of an-experi-
mental series of physical exercises, to be
broadeast ” for ten minutes, starting at
7.35 a.m. each weeckday. On Monday,
Wednesday and Friday, a male instructor
will direet the exereises for men, while
Tuesday, Thwmsday and Saturday will be
given " over to women listeners with a
woman instructor at the mieroplione. At

the moment the exercises are designed for

® oenian e

Editorial and Advestisement Offices :

‘ Practical Wireless,” George Newnes, Ltd.,
Tower House, Southampton Street, Strand,
C.2. Phone : Temple Bar 4363.
Telegrams : Newnes, Rand, London.
Registered at the G.P.O. as a newspaper and
for t issi by C dian Ma i Post.

The Editor will be pleased to consider articles of a
q;ruchcal naturs  suituble for publication +in
PRACTICAL WIRELESS,  Such articles shouvld be
wrilten on one side of the paper only, and should
contain the name and address of the sender. Whilst
the Editor does not hold himself vesponsible for
manuseriply, every effort will be-made to return
them sf a stamped and addressed enrvelope i¢
enclose:l, Al sorrespondence intended for the
Editor showld be adilresped : The Editor, PRACTICAL
WIRELESR, Qeorge Newnes, Iid., Tower House,
Sout!:muplon Street, Strand, W Ce

Owing to the rapul progress in ‘the design of
wircless apparatus and to our efforts to keep onr
readers 1n touch with the latest developmen’s, we give
no tearranfy that apparatus described in our
columns i3 not the subjech of letters patent.

Copyright in all drawings, photographs and
articles published in PRACTICAD WIRKLESS s
specifically reserved throughout the countries signa-
tory to the Berne Convenlion and the U.S.A
i Reproductions or imitations of any of these are
therefore expressly forbidden. PRACTICAL WIRE-
LESS incorporales ** Amateur Wireless.”

TRy

listencrs under 40 years of age, though if
the experiment proves popular it is possible
that tbe over-forties wilt be ecatered for later
on. The exercises will be specially designed
for listeners with little space in their homes,

and no expensive equipment will be

necessary.

’Phone Books in Broadcast
ELEPHONE books, numbering into

the hundreds, each consisting of 500
pages, are used in seleeting the name of the
 telephone subseriber who gets
the Iucky ’phone eall during
Horace Heidt’s * Pot o’ Gold >’
programine eael Tuesday even-
ing over WLW and NBC.

In exanining ’phone books
from all over the country, it
was found that some¢ have 12
pages and some have 1,200.
So it was deeided, in order to
he completely fair, to bind all

the Dbooks into volumes of
500 pages cach.
Thus, when the secleetor

chooses Book 47, it may mean
that that volume will contain
’phone books of a half-dozen
small towns. When it seleets
Book 108, it may contain only
half the pages of the Cleveland
telephone directory, while the
other half of the direetory is
. included in another volume
| bearing another number.

- Frank J. Drouin, the wood-

Glenn H. Bowersox, radio oterator nf:‘he S.S. Ncrkh Star on the Byrd Expedition worker of Andover, Mass., who
is shown at his instruments aboard the ship as he makes the final check-up.

was presented with $£1,000 on
one programme, reports ‘that he
was advised by Western Union that the
money was waiting for him about five
minutes after Ben Grauer talked to him on
the ’phone during the programine.

Heidt’'s “Pot o Gold’’ is heard at
830 p.m., ES.T. Tuesdays, over the
NBC-Red Network.

Burbleton Comes Back
IF one wished to know what the England
outside London was thinking and doing
any time during the last two or threc
vears, one conld not have done better than
pay a radio visit to Burbleton, that mythical
North-countrv township whose local big-
wigs discussed their affairs with such
eugaging Trankness. In pre-war North
Region days, Burbleton had a very big
following and many people will be pleased
to, hear that it is coming back to the
programmes. It makes its first war-time
appearance on December 1st, and all the old
well-known characters will be heard debat-
ing, in true Burbleton style, the problem of
A.R.P.intheirtown. 1. Thompson, the Lan-
cashire author, is responsible for the script.
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The completed pocket portable ready for

the batleries.

HE midget receiver about to be
described was made in a cigar box
measuring only 5in. by 9in. by 1in.;

a box which holds twentv-five cigars 1s of
suitable size. Although small, the receiver
works well, bringing in the Home Service
transmissions at good strength on the
’'phones on a piece of wire 10ft. long
as aerial. The set does not work
on the long-wave band, as the coil
was not wound for this.

The “ Pocket Portable” actually has
the nccessary 2-volt accumulator of the
jellied type fitted in the cigar box, and the
complete set will quite easily go into any
coat pocket and so, with a pair of head-

.-
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Portable

Constructional Details of a Midget One-valver, which
Will be Found Particularly Useful for A.R.P. Work

leave a reasonable length of wire for
connecting up; this is the grid winding.
Leaving a space of 4in. from the start
of the grid winding, and using the same
cauge of wire, and winding in the same
direction, wind on enough wire to fill a
space of #in., thus completing the reaetion
coil. A little shellac varnish painted over
the windings kceps them taut and firmly
in place. For details of the coil see Fig. 1.

Assembling the Parts

To make the receiver, first drill two
holes, onc above the other, the diameter
of a banana plug socket, in the left-hand

7o Heal cond: 70 Tunming Cond.

/Vo?de?C\ /// 028 aCC

L%*M* Va ‘J

The .0005 mfd. tuning and reaction
condensers are now fixed into plaee, on
the front of the box, and knobs attached.
Conneet thé grid of the valveholder to ‘on¢
side of the .0003 grid condenser, and the
other side of this condenser to the coil and
condenser. Join a piece of fine wire from
the moving vanes of the tuning condenser
to the moving vanes of the reaction con-
denser, and allow sufficient length to reach
to the right-hand side of the box, to he
joined later to earth, the fixed vanes
of the latter being now connected to the
reaction winding of the coil. The other
side of the reaction coil is joined to the
plate or anode terminal of the valveholder.
A fine wire, insulated with sleeving, now
joing the same anode terminal to one side
of the H.F. choke. Solder the other side
of the choke to the terminal marked A
(see Fig. 3) and to one side of the ,001
fixed condenser, the terminal C being
joined to the other side of this condenser,
and by a piece of thin rubber-eovered wire
to the socket (red) next to the ’phone jack.

Now solder the grid-leak to the grid of
the valveholder, joining fhe other side of
the leak to one of the filament terminals,
and by means of some thin rubber-covered
wire connect it to the terminal marked B

wily — .
% - AT R ¥ on the ’phone jack. The rema.ixfling Jack
P T Y b : terminal D has now a piece of rubber-
1 4-pin valveholder. Fig. 1.—Winding dda'[.s and connections covered wire soldered to it—about 4in.
2 Bakelite dielectric variable condensers, for the coil.
0005 mfd. » e
1 F”("i".iC.E?;Tdens"' .0003 mfd., tag type s_idc of the cigar box, about 1lin. Yy Rarflt - S A .
1 Fi::%d condenser, .0001 mfd., tag type from the back, and mount twc:i re(} F
S PEAS : sockets. To one connect one side o 7= !
L 1 Fixed condenser, .001 mfd, tag wpe £ the (001 series aerial condenser. :
! 1 Grid leak, 2 meg., with wire ends (Dubilier). Now, ha.ving wound the coil, place =% T \
{ ;,‘g-hF' g e ﬁB“lgl‘,"‘s’s' (granic) it lengthways in the bottom left- Shone L 1
3 1 Phone ol taranic). & n hand corner of the box, as close to G feact /g/a,gd :
3 Banana plugs and sockets, red (Clix). the back as possible, and solder the = e ~
lzga““c':’ P‘“lgs aﬂd-sgﬁ'(‘)egve:‘?ék (C')“‘)- input wire of the grid coil to the - o 5)
etector valve, type ossor). 3 X,
1 2-volt accumulator, jelly type, small, to fit other side Of. the '9001 aena'l con-
box (Exide). _ 1 denser. Continue with this grid coil )
1 Pa;g”“D“m"' 3lin. "Yb}}'“- o"; ounce wire and solder to the other banana ¥
. ire, r er-covere: ire, Ea o
ade . “tecminale, | screms . crocodile § socket. Fasten the coil in place, and k.
L clip, etc. secure with a very small screw through ;
J - the paxolin former to the bottom of i
Zarmng Cond.
, ~ooos A
|
HFC "]
n 2 v o Fig. 2 (Lefl)
e Circuit diagram.
t-aoaJMH s O
mase® 4 & 'Fig.'3.-—
! V<ila Wiring diagram of 1
= QO/MIL. this lintl ! ‘
| : O HTs 407 compac! (itlle fFee=——e- =
\12»!«; G @ dov portable. 2o
T+ Spade. .
- b ' — Hr- 4@
*.' lﬁﬁgf ‘0005 ML VL i
5, o 2000t Mfd ™ - 0003

phones, one has a_complete receiver which
is easily carried about.

Winding the Coil

The coil is made on a paxolin former
3}in. long by 1jin. diameter. About the
middle of this former, wind on a sufficient
number of turns of 28 d.c.e. wire (closely
wound) to fill up Hin., not forgetting to

the box. This can easily be accomplished
by inserting the screw at an angle. Screw
down at both ends, and it is as well to
note that, owing to the thinness of the
wood, all screws will protrude through
and in consequence will need filing flat.

Next, take the valveholder and screw
this as close as possible to the coil, allowing
for the width of the glass bulb.

long—at the end being fixed & a small
accumulator spade, which is for connedting
to the plus side of the accumulator. * There
now remains a black banana socket; this
is mounted towards the back of the right-
hand side of the box. To a 4in. length of
rubber-covered wire is fastened s black
accumulator spade, and it is soldered’to
(Continued on page 250)
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Home Recording

Further Notes on the Production of Gramophone Records and Play-back

N the absence of alternative broadeast
programmes, many listeners are now
turning to their gramophone section,

and there is obviously an increasing interest
both in the playing of records and in their
production. In the latter connection it
munt be remembered' that much can be done
to improve the reproduction by the use of
special circuits, such as the contrast ex-
yaoder, whilst in the recording of ‘music

CUTHING
HEAD

$TANDARD s g
RECORC CONNECTING
LINK

Fig. t.—How a standard record may be
used lo avoid a tracking unit.

there i3 a most interesting, field of experi-
raent. [t ig possible to make discs at home
‘which are absolutely indistinguishable
féom the commercial product—in fact,
some amateurs have claimed that they have
obtained better reproduction from home-
made discs. But if care is not exercised,
both in the selection of materials and in
,the processing, the results are absolutcly
worthless. It is useless to expect to get
& good record with the aid of a cheap
old-fashioned pick-up, a worn-out steel
needle, and an aluminium disc. Similarly,
it i just as nmch a waste of time to obtan
& most cxpensive tracking gear, high-
guslity cutting head and diamond cutter
and to counect 1t to an inferior three-valve
battery set with cheap intervalve trans-
formers. But by striking a eompromise
between these extremes, it is amazing what
can be done.

The Amplifier

First of all, the amplifier or radio unit
which feeds the cutting head should be
‘capable of reasonable quality and a com-
fortable output. = There is essentially a
background of noise from the record when
played back and therefore the sound track
‘should be sufficiently great to obscure that
background. Furthermore, to accommo-
date peaks in the volume the output stage
should be of adequate power-handling capa-
city. Generally speaking, not less than
2 watts shonld be considered in this con-
nection, and 5 to 10 wafts will be even
better. If a microphone is being used
for the recording process this should be
of a good type having a quiet background—
not the cheap and noisy carbon type.
What & probably more important is that
there shonld be no audible hum in the
amplifier—a point which is of the greatest
importance in A.C. operated amplifiers and
equipment. Some reliable = apparatus
should be employed to guide the cutting-

head across the disc, and whilst it is possible
to link up a standard pick-up traversing
a 12 inch commercial record, thereby
making this carry the cutter, as shown in
Fig. 1, it will probably be found with an
aluminium dis¢ that the cutter digging
into the dise will exercise such friction that
the needle in the standard disc will jump
and spoil the track. Where expense is to
be considered the Feigh mechanism' des-
cribed in our issue dated November 18th
will be found quite satisfactory. If much
recording is to be done and really high-
quality results are to be aimed at, then
an elaborate tracker such as the V.G. should
be obtained.  The motor and turntable
should be of reliable design capable of
exercising a really steady torque without
vibration or speed variation. The commer-
cial models of complete home-recording
gear generally incorporate a very heavy
st;el turntable to provide a flywheel
effect.

Cutting Head and Needle

A really good piek-up capable of handling
the input from the amplifier should be
used, or one of the special recording heads
specially obtained. Thisshould be mounted
to track correctly, and in conjunction
with it you can use a worn steel needle,
a sapphire or a diamond cutter. The
latter are expensive, but are definitely
worth the money. If the steel needle is
used it should be run through on an ordinary
gramophone record first and then inserted
in the cutting head so that the slightly
worn surface offers its cutting edge to the
disc. For this purpose a magnifying glass
will have to be used when inserting the
needle. The sapphire needle will cost from
7s. 6d. to 123. 6d. Aluminium discs must

be replayed by fibre or similar needles, as
steel ones will only cut up the recorded
track. On the other hand the special
discs may be replayed with steel needles
after processing, this latter usually con-
sisting merely of wiping over the disc
with some special fluid, one acting as a
hardening medium and the other as a
polisher. They may, of eourse, be played

IROM LORE CHOKE o t
OR SPEARIR TRANS. Sl 1AONM AE

E OA
Sf'(MEﬂ TRAMS

4 MFD
CUTTING
HEAD
curnnG
i’ HEAD I I

Figs. 2 and 3.—Feeding a cutting head
from a single or a push-pull output stage.

back instantly after recording and without
rocessing, but in that case a fibre or other
‘ gsoft >’ needle should be employed.

Connecting the Cutting Head

The cutting head should be fed from a
filter circuit in thc output stage of the
amplifier to avoid direct current flowing
through it. Fig. 2 shows a circnit for a
single output valve, whilst in a push-pult
stage two fixed condensers as in Fig. 3
will offer sufficient protection whilst per-
mitting the passage of the signal currents.

"Safeways”

ANY houses are not provided with
readily accéssible power points, or
other places where the wireless set or

other low-consumption electrical apparatus
may be easily connected. Some listeners
overcome this difficulty by fitting two-way
adaptors to a standard lighting point,and
in this connection a really good connector
with some form of separate switching is no
doubt the best way of overcoming the
difficulty. In the Clix range of componcuts
will be found several adaptors of this type,
some with self-contained switches. and
others with a form of extension switch
which is cord or button operated. In its
simplest form this adaptor consists of a
straight-through connector with a branch,
the former being controlled by the switch.
Thus, if any electrical apparatns is con-
nected to the branch it may be controlled
from the normal wall switch, and a light
fitted to the trunk conneector, as it is called,
may then be switched off, if not required, by
means of the switch on the adaptor. This
is a square-section push device in the small

Adaptors

model, and it costs ls. 10d. A similar
model, but with both trunk and branch
controlled by separate push-switches, cost «
2s. 3d. To avoid the necessity of reaching
up to the lamp-holder to switch off, these
adaptors are available with a double cord,
provided with acorns, or a twisted flex with
pear switch at the end. The first mode!
has a cord 15in. long, and the price' is
28. 6d. A patent form of spring anchorage
is used to prevent the cords from whipping
and also holds them well clear of the adap-
tor so as to avoid fouling or damage to the
lamp. The other model is known as the
“ Either-lite,” and the switch action enables
either connector to be switched on, either
switched off. or both off. This model costs
5s. 3d.,and the cord is 7ft. long. These parti-
cular adaptors should not be confused with
the checap models on the market, as they are
all provided with screwed shade carriers at
the trunk end, and thus a shade may be
mounted round the lamp in the ordinary
way, the adaptor being above it and more
or less out of sight. :
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he -)mwmg-room Play'

The Microphone and Pick-up are Always in Great Demand at Christmas, and they
can be Utilised to the Full in a Home-produced Radio Play — By L. O. SPARKS

ITH the wide popularity of the
microphone ammongst construc-
tors, and the natural desire of

most owners to emulate the B.B.C. studio
results, the opportunity afforded at Christ-
mas to entertain one’s friends with a real

radio play is a chance too good to be missed.

Fortunately, providing one has a good
receiver or, better still, an L.F. amplifier
having a reasonable output to amplity
the microphone currents, the production

e,

m <£——QGRID
>
X

I I .25MQ POTS

-
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OR COMMON
NEG LINE

M2

Fig. 1.—An effective but simple mixer circuit
o enable two inputs to be controlled.

of a play is not, as might appear at first
sight, a costly matter. Unlike ordinary
amateur theatrical affairs, no special
costumes, scenery or lighting effects aro
required, while, as regards a suitable cast
for the actors, therc is, invariably, plenty
of volunteers most anxious to try their
talent in front of a microphone.

To ensurc the complete success of such a
venture, it will be appreciated that one
person must undertake the role of producer,
whose job it is to sce that everything goes
according to plan or script and arrange
the presentation -of the play in the most
striking and natural manner. This does
not mean, however, that cverything
connected with the production must be
governed by one man’s ideas; there is the
technical side of the matter, such as the
amplifier, the number and placing of the
microphones. Then there is the question of
effects, while the selection of suitable music
and its production can casily form another
person’s part. Thetiming of the individual
parts and the mixing of the various
microphones, if more than one is used,
together with prompting, can easily form
a very full-time occupation for, say, the
producer during the actual performance.

Requirements

The first thing to sccure is, of course, a
suitable play, and the time devoted to this
matter can go a very long way towards
making or marring the splendid effort.

One must remember, that a radio play
depends entirely on words, music and
effects. The various scemes have to be
portrayed by sound alone ; the atmosphere
has to be created in the listeners’ mind by a
skilful blending of spoken words, sound
effects and, possibly, music: therefore,
too mueh eonsideration cannot be given

to the material forming the foundation
and structure of the play.

It is not advisable to commence opera-
tions by attempting something far beyond
the capabilities of one’s equipment. In
other words, remember the apparatus
available when discussing the selection
of the play. As regards the play, it is
possible that the producer or someone
interested 1 the project can write one
himself. On the other hand, it is often
possible to utilise a section of a short
story and adapt it to existing requirecments.
Finally, several very fine plays have been
published in past Christmas issues of this
journal ; therefore, if your volumes are
not complete, there is still tine to order
from our Back Number Department.

Effects

These have to be introduced to jus! ike
right- extent. Too little will leave the
production wanting in atmosphere, but
too much will, like too much seasoning,
completely spoil the dish. The right
amount will depend on the producer’s
skill, plus, of course, the close co-operation
of the cffects man.

The sound of wind can usually be
produced by keeping the mouth fairly
close to the microphone and going through
the process of whistling through the teeth,
but don’t let it develop into a full whistle.
A little practice will soon enable all the

%
M G
X
Y |
M2
Y:
RU.

Fig. 2—Shows how to introduce a P.U.
when required by swilching.

varying intensities of sound from a gentle
breeze to a full-blown gale to be produced
at will.

The swish and crash of the sea need be
nothing more than two pieces of very fine
sandpaper rubbed together, two or threc

LF

Fig. 3.—The ‘connec-
tions for a P.U. across
a iriode valve of battery
and mains lype. The
right - hand  diagram
indicates connections for

a D.D.T

. valve.

handfuls of sand in a large tin or on a
stiff sheet of brown paper. It will soon
Le found that various movements will
create very natural effects.

The crackle or roar of flames can be
produced by crushing paper plus the wind
effect, quite close to the mike, while a
matehbox or a picce of wood slowly
crushed can sound very mluch like a most
sickening smash.

The clatter of horses’ hoofs needs a
couple- of empty coconut shells lightly
beaten on a plain or cloth-covered board
according to the ground they are suppose(i
to be covering. The noise of chains,
footsteps, shots and the clash of arms
must always be most carefully rehearsed,
otherwise there is the great danger of them
being reproduced in such proportions to
the rest of the sound as to make them
obviously unreal and even ludicrous.

Mikes and Amplifier

The technical man must be fully familiar
with the capabilities and pecularitics of his
cquipment. All precautions must be taken
to prevent any trace of feed-back which
might causc microphone howl. Yor this
reason alone, it is always best to have a
separate roon for the studio, thus leaving
the audience in g room on their own with a
suitable loudspeaker.

The L.F. side of the set or the amplifier
should have an output of, say, two to three
watts, although this will depend on the
size of the room housing the audience and
the number in attendance.

If more than one microphone is being
used, a simple mixer of the type shown in
Fig. 1 is absolutely essential, and change-
over switches can be wired to bring others
into circuit when and if desired.

For musical interludes, it is really best
to use suitable passages of pre-selected
records, using, of course, a good pick-up,
to reproduce them via the set or amplifier.
When required, the P.U. can be brought
into circuit in placec of one of the micro-
phones by quite simple switching as shown
in Fig. 2, but if a separate set can be used
for P.U. work only, then that greatly
impréves matters and gives the operator
wider scope.

The connections for the normal type of
P.U. arc given in Fig. 3, and it should be
realised that far less amplification will be
required for this component than the
microphone.
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THE “THREE-TWO™ RECETVER

An Economical Two-valve Receiver Utilising a Multi-electrode Valve to Provide the
Results Usually Only Obtained by a Three-valver

HEN considering problems of
economy in the building of a
receiver, there are very few

things which may be done, apart from
the acquisition of components of low
cost. Inferior parts, however, will
result in inferior results, and therefore
it is false economy to obtain such
parts. There is a scheme, however,
which has been introduced before in these
pages, namely, the use of multi-valves in
positions other than those for which they
are intended. By adopting this scheme,
economy may be effected, although owing
to the slightly increased cost of such a
valve the saving is not econsiderable.
When, howeyer, one considers the associated
components which are saved, plus the
saving in space and conscquent use of a
smaller chassis, and the L.T. eurrent, there
is at least some small advantage in such a
scheme. The receiver to be described is a
battery version of a mains set which was
built _for experimental use, but, un-
fortunately, the full advantages of the
mains set cannot be obtained, and the
mains set can only be built with American
valves. In the original model a triode-
pentode was uscd in the duwal funetion
of H.F'. amplifier and detector, whilst a
dual triode was used as first L.F. and
outputstage.. The ordinary battery Class B
will not, unfortunately, operate as the
two-stage valve, and therefore it is necessary
to use a single type of valve. This still

permits us, however, to build a two-valver-

which acts exactly in the same manner as
a normal three, providing H.F. detector
and outputstage in a compact form. It is
necessary here, however, to point out that
the specified dual-valve must be used, as
this has a completely separate pentode and
triode section, whereas the majority. if not
all remaining valves of this type, have the
grid of the triode section joined to the
peutode scction.

The Circuit

Standard parts are otherwise used

throughout the re-
ceiver, and a small
chassis only 8in. by
6in. is ample to
accommodate them.
A Varley standard
two-gang coil unit is
employed which pro-
vides an H.F. trans-
former input, with &

similar inter-valve
section, plus reac-
tion. two-gang
condenser with
standard slow-motion
drive is emploved,
and the remaining

few parts are wired
between various
points beneath the
chassis. To permit of
maximum sensitivity
under all eonditions,
a separate fly-lead is
provided for the
sercen voltage of the
H.F. pentode, whilst
for volume control
purposes the L.F.
input is eontrolled
by a potentiometer.
The triode section of
the first valve is per-
fectly normal, and
all  other cireunit
details may be seen |

from the theoretical

diagram below. It

will be noted that the tricde anode is fed
from the maximum H.T. line by using a
decoupling resistance. The values of
decoupler and coupling resistance have
becn chosen to provide smooth reaction
with stability and avoid the use of a further
battery lead. To keep down the number
of panel controls the onfoff switch is
mounted on the rear of the coil unit and is
operated by the normal wave-change
switch which is provided on this particular

|

p HY+i
Theoretical circuit of
al T
the “Threetwo HI+2
recefver.
HI—
GB.4+
C9 IMFD r
' AV e L
SCREENED \ooS8meD .
LEAD [=E

By W. J. DELANEY

Rear view of the receiver.

unit. Note that a special slotted dolly
switch must be used for this purpose, the
correct Bulgin type number is S.139.
The recciver is perfectly stable, and handles
just like.a standard three-valver.

Constructional Data

The chassis requires only two holes for
the valveholders, plus two small strips on
the rear runner for aerial and speaker.
Clearance holes or slots may be cut for the
latter, whilst for the valveholders the holes
must be 15 in. for the 9-pin and 1in. for the
5-pin. Small holes for the connectirg
leads from the coils are needed, and these
may be 4#in. in diameter. Two component-
mounting brackets are screwed on the
underside of the chassis to accommodate
the reaction condenser and volume control,
and these brackets should be set just
beyond the edge of the chassis so that
the lock-nuts of the one-hole fixing bush
will clear the panel which is used with the
set. It will be noted, by the way, that tke
condenser has been mounted oft centre on
the chassis to enable the size of this to be
kept to a minimum, and, therefore, when
placing the chassis in a cabinet, or using
‘a panel, this may beeither centred to permit
batteries or speaker to be placed at theside,
or a larger panel may be used and the
panel centred on this.

‘Adjusting the Receiver

The receiver must be ganged before
maximum results are obtained, and for this
purpose the condenser should be adjusted
to the North Regional or Scottish Regional
setting on the calibrated dial so that the
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THE “THREE-TWO?” RECEIVER
(Continued from previous page)
Honie Service transmission may be heard.
At first the signals may not be received
exactly .at these settings and thc tuning

<ontrol should, therefore, be adjusted on

either side of the point (according to the
part of the country in which you live), until
zome signal is heard. Reaction should be
advanced slightly during this process.
As soon as the station is located the trimmer
on the section of the condenser nearest
to the panel should be adjusted whilst
the tuning control is manipulated to keep
the signal audible. In this way the tuning
retting may be brought to read correctly
the wavelength of the received station.
Next, the trimmer on the remaining section
rhould be adjusted and as volume increases
the reaction eontrol should be set back untit
reaction is absent. Yf then the volume is too
ureat, the L.¥. volume control should be
edjusted. Keep signals as weak as possible,
whilst making these preliminary adjust-
iments, and when once set they will require
no further touching. There is a wide
range of cabinets from which to choose
+upplied by firms adyertising in our pages,
and a receiver of this type will make a
very neat and compact assembly for general
use. It wasnot thought desirable toinclude
. hort-waves, although there is no reason
why, if short wavesare particularly required,
a three-band ¢oil assembly could not be
used, but the receiver has not been tried
out with this particular arrangement.

{LIST OF COMPONENTS FOR THE:
i «“THREE-TWO* RECEIVER
: One “ Bar Type ” 2-gang condenser (Polar).
One micro-horizontal drive (Polar). J
One 2-gang coil unit, type BP.114 (Varley). :
One .0003 mfd. Compax reaction condenser
(Polar).
: One screened standard H.F. choke, type H.F.9
(Bulgin).
: One 4-point slotted dolly switch, type S.139
(Bulgin).
One 3,000 ohm 1-watt resistor (Dubiliee).
One 10,000 ohm 1-watt resistor (Dubilier).
: One 40,000 ohm l-watt resistor (Dubilier).
One 2 megohm l-watt resistor (Dubilier).
Two .0001 mfd. fixed condensers, type 635
(Dubilier).
One .C4 mfd. fixed condenser, type 4602/S
{Dubilier).
! Three .1 mfd. fixed condenser, type 4603/S
i (Dubilier).
: One 1 megohm volume control, type VC 65
(Bulgin). 4
i One 9-pin chassis type valveholder, type X.112:{
I (Clix). . i
: One 5-pin chassis type valveholder, type X.112 ¢
1X ). :
: One two-socket strip, A.E. (Clix). H
¢ One two-socket strip, L.S. (Clix).
: One top cap connector, type R426 (Clix).
: Two component-mounting brackets (Peto-Scott).
: One Metaplex chassis, 8in. by 6in. with 3in.

¢ runners (Peto-Scott),

: One TP.22 triode-pentode valve (Mazda).

: One Pen. 220 output pentode valve (Mazda).

+ Comnecting wire, insulated sleeving, screws, etc.

-

THE WIRELESS
CONSTRUCTOR’S

IENCYCLOPADIA

By F. J. CAMM €th ,
(Editor of “ Practical|| Edition =
 Wireless™) net
¢ Wireless Construction, Terms,
| and Definitions explained and
{ illustrated in concise, clear
y language.
ﬁ From all Booksellers, or by post 5/6 from

i George Newnes, Lid., Tower Housz, South-
ampton Street, Strand, London, W.C.2.
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Christmas, 1939
SATALISTS will point the tragic
finger at the last two digits
of  this year of grace—39, three
thitteens !  The first three figures
added together make thirteen, and
the last two and the first added
together make thirteen. I am not a
numerologist, and I do not think that
numbers have the slightest effect
on what we prefer to term luck,
which is always of two sorts, good
and bad. But there it is. In 1939
we are engaged in a war of major
proportions. It is certain that we
shall emerge victorious and, let us
hope, soon. The year has witnessed
the confiscation of amateur trans-
mitting sets, but it has also'seen the
immense power for good as well as
for propaganda which can be made
of the broadcast word in time of war.
Wireless had not been introduced
in the last war. 1 am, of course,
speaking of wireless telephony, for
field telephone sets were in use during
the 1914-1918 war. It seems a pro-
found tragedy that the motto of the
B.B.C., “Nation Shall Speak Peace
Unto Nation,” has borne such poor
fruit. It is no fault of theirs. Foreign
countries have used the power of the
ether to fan the flames of hate, and
in war similar methods must be
adopted finally by all.- You must
agree with me, however, that the
‘British propaganda is clean, careful,
and calculated. It is free from bias
and hate. The limitation cf pro-
gramime variety is one of thc inevit-
abjlities of war. It does help to cheer
‘us with a form of cheer absent in the
last. ' This issue goes out to countries,
save the belligerents, all over the world,
and fo many my message of cordial
goodwill will reach them round about
the 25th of December. Because of
this, i readers in this country will
receive it some weeks ahead. I hope
that they will not doubt its sincerity,
because it must be uttered at a time
divorced . from the atmosphere of
goodilvill .which steals over the world
during the joybell period. : I know
that .many will feel a sense of in-
congtuity "this Christmas, but it is
not for us to debate these things. We
are all experiencing hardships and
difficulties, —and  journals and
journalists are not an exception to
the rule.- I do, however, want to
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express to all readers wherever they
may be sincere greetings for the
merriest Christmas possible under the
circumstances. Between now and
the 25th a shower of Christmas cards
will arrive from loyal readers the
world over. In advance, I thank
them in the spirit of reciprocity which
makes Christmas what it is.

Lincoln Did Not Say It
AJOR-GENERAL SIR ERNEST
SWINTON was speaking
over the wireless the other night
on war matters. I was not in
the least interested in his talk, but
I pricked up my ears when I heard
him quotc that famous phrase : * You
can fool some of the people all of
the time, and all of the people some
of the time ; but you cannot fool all
of the people all of the time.”

The meticulous B.B.C should have
vetted that part of Swinton’s speech
with a little more care, for Abraham
Lincoln did not originate that phrase.
It is true that he used it in a speech
at Clifton, Illinois, on September
8th, 1858. Spofford denied that
Lincoln mmvented it. There are some
who think that P. T. Barnham did so.
I deny that too, for Pliny and La
Rochefoucauld made similar remarks
years before. . The earliest to use it
as far as I have been able to trace
in the form in which Lincoln quoted
it 1s Josh Billings. Just as well to
have these matters right.

Newspaper Scoops
HE word ““ News,” they say, is
compounded of the initial
letters of the four points of the com-
pass—North, East, West and South.
In these days of small newspapers

"and restrictions, the lot of the re-

porter is particularly unhappy, for
although in peace time the scoop still
lives, in war-time there i1s no such

thing—for the Ministry of Informa-
tion sees to that.

It has become increasingly difficult
in recent years for the quickest mind
to keep ahead of the speed of com-
munications. Radio has eliminated
the last few moments of delay.

But the real scoop is still a thrill,
and in the splendid Christmas Number
of the “ Strand Magazine ”’ you will
find the story of the most notable news-
paper scoops of recent years, specially
written by that world-famous jour-
nalist, Douglas Reed, who wrote
* Insanity Fair” and - Disgrace
Abounding.”

In spite of war-time conditions this
fine issue of “ The Strand ” lives up
to its great tradition. In common
with all other magazines it must be
ordered from newsagent or hookstall.

Letters to Foreign Countries
TOPICAL reminder concerning
the new regulations governing
the dispatch. of letters to {oreign
countries.  Under present condi-
tions no printed publications, postage
or revenue stamps, plans or photos,
maps or similar diagrams, may be sent
to thc following countries : Baltic
States, Belgium, China, Denmark,
Greece, Holland, Hungary, Italy,
Japan, Luxembourg, Norway, Poland,
Portugal, Roumania, Spain, Sweden,
Switzerland, Siam, Turkey, U.S.S.R.,
Vatican City or Yugoslavia. These
regulations do not apply to letters,
but the sender’s address must be
written on_the back of the envelope,
and the words *° Written in English »
printed. Communications: will be
opened.

.J. H. Thomas Resigns

Y personal regrets that genial

J. H. Thomas has resigned his
position as Managing Director of
A. C. Cossor, Ltd. Mr. Thomas was
Chairman of the Radio Manufacturers
Association, but I learn that he has
tendered his resignation and this will
be considered at the R.M.A. Council
Meeting on December 15th. Col. G.
D. O:zanne, the Vice-Chairman, has
also tendered his resignation. The
new Managing Director- of A. C.
Cossor, Ltd., 15 Sir Louis Sterling,
who was formerly Managing Director
of E.M.I. ‘He resigned on May 20th.
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LOOSE CONNECTIONS

The Importoﬁce of Avoiding a Noisy
Mainly Dependent Upon the Efficiency

" HE writer, a Service Engineer belong-
ing to a company whose name is a
household word, has recently been

amusing himself by reading a number of

books on scrvice work published both here
and in America, also sundry articles appear-

ing in these countrics, and gives below a

number of faults which, although not

uncommon, have been rarely, if ever,
mentioned.

Stupid Mains Plugs

A common eause of spluttering in commer-
cially-built receivers is such a stupid one
that the engineer never hothers to mention
it, and the amateur usually thinks of it last.
This is the aetual conneetion between the
mains cord and the mains plug. The
average mains plug is peculiarly unsuitable
for t his purpose, having the usual ridiculous
hole in which the end of the flex is inserted,
which in turn is intended to be gripped by
a screw of absurd dimensions, which may,
with luck, grip as many as half of the metal
strands. This connection very often
becomes loose due to one or more strands
working out from under the screw, leaving
the rest of the bunch a sloppy fit. In the
absence of an intelligently designed plug,
the best remedy is to bind the strands
together so that the screw can be made to
grip them without them spreading unduly.
Where the cover permits of it, it is a good
idea to bare about fin., takc the strands
through the hole, round the outside, and
back through the hole again. Obviously the
screw should not be tightened to the point
where the flex is cut, but it should be tight
enough to prevent any possibility of arcing,
which sets up most disagreeable inter-
ference.

Plugs and Sockets

There is an increasing tendency for
manufacturers to terminate the aerial and
earth connections of the set with sockets,
and to generously provide two particularly
nasty little plugs intended for the earth and

Flex must be carefully handled when used
beneath terminals, as loose strands can give
rise to noisy backgrounds.

aerial leads. At least one manufacturer
rccommends 7/22 copper wire for the earth
*“ which should continue unbroken to the
actual receiver,” but thoughtfully provides
a plug in which only three strands will pass

through the hole provided for that purpose.
These plugs are in themselves satisfactory,
but many of them have a common failing.
The wire is intended to be held in place by
the metal plug portion which is screwed
up against it. Often when screwed right
home it will not properly grip a piece of wire
of reasonable gauge, and while the wire is
clean, all is well, but when the wire oxidizes,
nasty scraping noises are heard in the
speaker if the lead sways. Trouble of this
nature is peculiarly awkward to find, as if
the lead is taken and shaken from side to
side at an angle that is at all acute, it inay
bring the wire into perfectly good contact.
It should not be necessary to add that such
manufacturers go to great trouble to lower
H_.F. resistance of their tuned circuit. and
it is intolerable that resistance should be
set up in the aerial plug, which necessarily
happens unless the plug grips the wire
tight enough to prevent oxidization.

The Elusive Gas Pipe

Many listeners are obliged to use a water
pipe ‘‘earth ”” which, at best. must have a
fairly high resistance. Along this resistance
there is a potential drop, consequently if
any metal comes in contact with the pipe
throughout its length, which is in turn con-
nected to earth, it will cause some sort of
noise to be set up in the londspeaker. Many
years ago a case was investigated where o
set made the most alarming noisecs when a

sl L
Modern valve sockets may be pinched slightly if

valve-leg noise is suspecled.

motor-bus went by. This was due to a
water-pipe ‘‘ earthh” touching a gas pipe
momentarily when the motor-bus caused it
to vibrate. Such a trouble as this is not
difficult to find, provided the water pipe is
visible throughout its length, but, un-
fortunately, this is rarely the case. To
a lesser extent the same trouble can apply
where the water pipe touches some other
earthed object at a point above (possibly
several stories above) where the earth lead
from the set is connected.

Ancient Wall Sockets

Wall sockets that have been left undis-
turbhed for a term of vears often nake very
bad connection with the supply wires, due
to damp, verdigris, and any of the other
troubles which can attack a wall plug not
protected by a box at the back. Sueh a state
of affairs often gives rise to a ‘minute arc
between the wire and terminal, which in turn
can produce a most appalling racket in a
sensitive wireless set of the superhet class.
The remedy is obvious, and it is sufficient,
therefore, to draw attention to it. It will
be appreciated that an ordinary A.C. volt-
meter is not likely to reveal the trouble, the
obvious pointer being whether the set works
satisfactorily when plugged into some
other socket. The same trouble would, of
course, appear with a broken wire, but this
usually solves itself, as the broken ends of

Background is
of Connections

electric light cable very soon move apart so
that a complete break ocecurs.

A Screw Loose!

The reprchensible habit of neglecting to
earth ”” a mains set is getting more and
more connnon. Admittedly in nine cascs
out of ten receptionis notimproved, but it is
unquestionably desirable from the safety

6

Multi-contact blocks will simplify connections
and avoid noisy backgrounds.

aspect. An uncarthed chassis brings quite
a few lesser troubles in its wake; an
example will serve to indicate themy. Some
chassis are fixed in their cabinets by four
nuts and bolts. In due course the base of the
cabinet warps, and a nut and bolt which
were previously under tension become loose
and rattle on the chassis. If the chassis is
earthed, this does not matterin the slightest.
If it is not carthed, it will still not matter in
99 cases out of 100, but in the odd case it
will faithfully record its movements on
the loudspeaker by a peculiar scraping
noise, which can be imitated by scraping the
aerial lead gently with a piece of metal.
The trouble, of course, occurs in those
receivers which are inclined to be on the
verge of instability when the earth is
removed, and it is more likely to occur
with sets onc or two years old, rather than
with those of this season. which, taking them
all round, arc extraordinarily stable.

Declining Selectivity

The selectivity of some receivers is liable
to decline gently, until a point is reached
where its owner wakes up to the fact that,
whereas it used to be possible to get this
station free from that station, it has become
impossible. Go to the local dealer and he
will tell you that it is valves, which is a
wise diagnosis, as it is almost, but not quite
certain, to be correct. Assuming that the
sct is not out of gang, all components
are O.K., and there are no toose connections,
the ‘“ not quite > element will be resistance
in the actual switch contact. Recently, a
troublesonie switch was carefully nicasured
for its resistance. and revealed the aston-
ishing figure of .892 ohms, rather more than
25 per cent. of the H.F. resistance of a good
grid coil at 400 metres. The trouble was
that the wiper blades which formed one
half of the switeh contact had become tired
had lost the springiness they enjoyed in
their youth, and touched the rotor portion
of the switch so gently that a picce of tissue
paper could be slipped between them with-
out being crumpled.
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Technical and Practical Aspects of Remote
Listening Points

T bas always seemed very probable
that the great vogue at one time
enjoyed by the portable and trans-

portable set was in large measure duc to the
fact that these sets offered the advantage of
*‘ radio anywhere in the house.”

That they have to some degree gone out
of favour does not, we believe, indicate
that this feature is no longer appreciated ;
rather is it the natural result of the intro-
duetion of fixed-loeation sets possessed of
desirable attributes absent from the carlier
forms of portable.

In short, it appears that radio users have
sacrificed the special convenience of being
able to take the programme into any part
of the house in favour of the good points
of the modern * stationary ’’ set. That the
former convenience ean be regained with
the aid of extension loudspeakers does not
se2m to be very widely realised by listeners.

Here we intend to deal with the tech-
nical and practical aspects of that quest%)n
so that readers may discover how easily
the matter may be arranged.

The first consideration must naturally
‘be given to the qmestion of how many
rooms arc to be scrved, and whether more
than one point is likely to be in nse at
once. In the majority of cases it will most
probably be decided that it will suffice to
provide for the use of at the most two
additional listening points, and that only
one of these will be working at a time.

In such circumstances it is only necessary
to acquire one extra londspeaker, so that
the business is both simple and inexpensive ;
the single loudspeaker can be moved to
the room in which it is desired to listen—
and the wiring itself is casily installed. -

Where two or more additional instru-
ments are expected to be in use at any onc
time somec consideration must be given to
the question of power output; in general
this arrangement demands a set with a
fairly large output of the order of 3 watts
as a minimum wunless the rooms concerned
are quite small. For a single extra point in
use at once, en the other hand, almost any
receiver giving good. volume on its own
loudspeaker will suffice.

Volume Adjustment

A word of warning is appropriate here
regarding the question of volume adjust-
ment when a number of speakers is in use
in rooms of different size. It will be found
that if the level iz set to suit the bigger rooms
it will be quite unpleasantly high in any
really small one; rooms less than about
10ft. square are extremely difficult to group
in with others more than about fifty per
cent. larger.

In all such cases it is necesary to find ont
by trial how much the volume can be
lowered before it becomes inadequate for
the biggest room concerned tco that a
reasonable compromise can be achieved.

In this connection we would offer .the
general advice that it is best not to be too
ambitious in these matters. Rather than

create- difficulties of this sort for oneself it
is better to decide to leave any very small
room out of the scheme and concentrate
upon those of roughly equal size. Natnrally,
the question does not arisc in those eases
where it is expected that only 6né extension
point will be in use at a time; here it is
merely necessary to learn hy experience
what volume level should be heard in the
room containing the receiver to ensure
satisfaetory listening at the distant point.

The cost of the installation will obviously
depend to a large extent upon the style and
quality of the loudspeakers chosen. The
eost of the wiring will normally be quite
small, even if one does the thing in style
with plug-and-jack eonnectors  for the
distant points.

Apropos the cost of the loudspeakers
it may be remarked that a considerable
part of the purchase price goes on the
cabinet work, so that if a simple and un-
pretentious style of case is chosen the cost
can be kept down without sacrifice of
quality of reproduction.

Running the extension wiring is a
comparatively simple task, Many readers
will no doubt carry out the work them-
selves and our suggestion is that twin

Here is achassis Rola
model. An energised
speaker may be used
al extension
point, with separate
field energising.

an

bell-wire of the cotton-covered and paraffin
waxed type should be used.

Wiring the House

Insulated staples such as may be obtained
from almost any electrician can be used
for securing the leads in position ; it is a
good plan to drive each staple nearly but
not quite home, then apply a steady pull
to the free end of the wire and give the
staple a final sharp tap with the hammer.
In this way the leads are kept taut and
neat.

Probably the best route for the leads
will be found along_the lower edge of the
skirting board, as close to the floor as
possible. If reagonablc care is taken the
result will not be at all unsightly, indced,
it will be almost invisible if one takes a
small brush and touches up both lead
and staples with paint tematch the colour
of the skirting board.

Wiring System

The system of wiring shonld be such as to
place all the loudspeakers in parallel,
.the series system of connection is only

Extension speakers are available in cabinets
to harmonise with various furnishing schemes.

This is a W.B. Stentorian model.

suitable in eertain apecial cases. Actually,
neither method is 1deal in theory unless
special arrangements arc made as to the
output eirenits of the receiver, but the
practical falling-off in quality resulting
from the inevitable slight degree of mis-
matehing searcely justifies the complication
and expense of an extra correeting trans-
former to feed the extension systems as a
whole ; individual matching of the separate
speakers is sufficient.

A convenient method of connecting the
loudspeakers to the varions terminal
points is 'very desirable unless one is
prepared to fit each instrument as a
permanency and allow it to work at all
times. Thisis not wanted in most cases, so it
becomes essential to provide some means
of sileneing the unwanted instruments,

If this takes the forn of some sort of
plug and socket connection scheme, any
particular loudspeaker can he put out
of action by the simple expedient of
withdrawing the appropriate plug. At
the samc time. it is then made an easy
matter to transfer the instrument from room
to room as required and one can reduce
the total number of reproduccrs needed.

Quite simnle and inexpensive conneetors
will serve the purpose, the miniature type
of two-pin plug available from electrical
stores being as good as anything so far as
actual efficiency is concerned. Those who
are prepared to spend a few extra pence to
obtain good appearance and perbaps
greater reliability would do well to obtain
details of the Bulgin system of wall jacks.

Assuming that some such arrangement
of plug and socket connection is used,
the extension line system can be kept
permanently connected up to the output
terminals of the receiver; plugging in -a
loudspeaker at any one of the distant
points then brings the programme into the
room concerned.

The alternative method is to connect
the extra reproducers permanently to their
respective extension points and use some
form of switching system at the receiver
to bring the required extension intc circuit
when needed.

The output arrangements of the receiver
must he given some little cousideration,
especially - if it is a mains set. Here it
is necessary to make certain that there
is no chance of high-voltage currents being
allowed to get into the extension lines
and wander around the house. Some
form of output filter or transformer is the
only positive protection, and it should
always be provided.

(Continued on page 249)
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™ Trophy

Review of the Peto-Scott Communications

Receiver

N this receiver we have a good illus-
tration of the incorporation of all
those featuycs which are essential when

reliable short-wave long-distance reception
is desired. Apart from those factors which
arc common to the communications type of
receiver (B.F.0., A.V.C,, etc.), the makers
have even gone to the extent of * mixing *’
the valves. The desirability of reducing
valve noise and background noise needs no
emphasis, and in this connection it has
been found, as we have explained bcfore
in these pages, that the majority of such
noise is introduced in the first, or signal
H.F. stage. Special valves have, however,
been introduced to reducc this noise factor,
and .a typical instance is the Mullard
EF8. Inthe Trophy 8, therefore, the makers
have included this particular valve, leaving
the remaining stages fitted with American
G type valves and the results are fully
justified. = The frequeney-changer is a
6TH8G, with a 6K7G LF. amplificr, a
6Q7G 2nd detector, A.V.C.. and L.F.
amplifier and a 6F6 output pentode. The
usual B.F.0. stage and separate R.F.
oscillator are provided, and the mains
seetion includes a full-wave reetifier. The
entire receiver is built into a black-crackle
finished eabinet, but the speaker has been
omitted and is obtainable in a similar
style of cabinet with ehromium decoration.

PRACTICAL WIRELESS

Controls
There are ten “ con-
trols” on the cabinet

front, four of these being
switches and jacks sub-
sidiary to the main func-
tions of the receiver.
*Phones, for instancc, may
be used by plugging into
the jack, thereby cutting
out the speaker and including them in
the output circuit, fed through a standard
filter. The switches are a * send-receive ”
on/off switch, B.F.O. on/off and AV.C.
on/off, whilst the remaining controls cover
tuning, band-switching, H.F. gain, L.F.
gain, tone, and B.F.O. pitch control. There
are five bands, covering from 7 to 550 metres
and the band switch, and the tuning dial
are calibrated in kilocycles and megacycles
(43 me/s to 545 ke/s) continuous.

The receiver has been tested by us on
various aerials and gave a very good account
of itself under varying conditions. The
efficiency of the R.F. stage is very marked
in contrast with other receivers of similar
design employing a standard valve. All of
the controls function in a smooth and
effective manner, the judicious use of the
HTF. and L.F. gain controls acting
effectively in controlling background noise
and interference where the latter is ex-

;“‘Dec;ember 2nd, 1939

“The completed Trophy 8

recetver,

perienced. AV.C. works well and is fully
effective under all normal fading conditions,
although as is usual with this particular
type of circuit, high-speed fading naturally
results in a variation in the signal strength.
Each waveband has a separate portion of
the dial for calibration purposes, so that
no difficulty is experienced in-logging any
desirved station. The price of thisreceiver is
£13 17s. 3d., whilst the speaker is 46s. 3d.
extra. Hire-purchase termns are, of course,
available at the usual Peto-Scott convenient
rates.

The Trophy Six

In the review of this rece¢iver in our issue
dated November 25th the price was given
as 9} guineas. Owing to increased costs
of materials since the war, the price of this
receiver has been increased. The present
price is, therefore, £10 19s. 6d.

N.T.S.

Hﬁ illustration bclow shows an inter-
esting chassis form of three-valve set
which may be obtained for £3 9s. 6d.,

including valves. This tunes from 14 to
2,000 metres, in four bands, and is available
also in a mains form at £3 19s. 6d. In this
case, however, the range is slightly narrower,
eovering from 18 to 2,000 metres. For the
medium and long-wave bands the coils are
of the screened type, whilst the short-wave
coil is situated beneath the ehassis and is
unscrcened. The reeeiver is complete with

Three-quarter front
view of the N.T.S.
3-valver.

- a fuse bulb fitted, and the battery

valver

self-contained switching and incorporates a
full vision (elock-faee) tuning dial with
separate scales for each range. There are
three main controls: tuning, reaction and
combined on/off and volume control, with a
central 4-position wave-band selector. The
receiver is assembled on a metal chassis,
finished in neat grey cellulose and a gang
condenser is used for tuning. The medium-
and long-wave coils are separated, as may be
seen from the illustration and thcre is no
trace of interaction or instability due to
coupling between stray wiring, ete. There is

supply is in the form of a multi-
cable, rendering the receiver
ideal for installation in a
small eabinet of the type

containing a speaker in the upper
section. In thiscase, also,the batteries
may be housed behind the speaker.
The receiver has been tested on various

types of acrial and gives a very good account
of itself, being both selective and very sei-
sitive. On quite a small indoor aerial a very
wide selection of stations was received, and
the quality given by the output stage, even
with 100 volts, was fully up to the normal
standard of a -battery receiver of this
type. The battery cords are colour-coded
and the valves provided are of the Hivac
type. The suppliers

are New Times
Sales Co.. Ltd.,
56 (Pr.W.11),
Ludgate Hill,
London, E.C 4.

The mains version
of the N.T.S,

3-valver.
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A Simple Capacity Bridge

T‘HE accompanying diagrams show a
capacity bridge which can casily be

made up from spare parts. It consists of

a 10,000-ohm potentiometer placed across

an L.F, source, one terminal of a pair of

earphonesis connected to the sliding contact.

5

mor«cs"‘ ) G
® @ @ ® ®

AL

A simple but efficient capacity bridge.

The other terminal of the headphones is
conneeted to the junetion of the known and
unknown eondensers which are eonnected
n series, also across the L.F. source. The
L.F. current is obtained from a buzzer, a
connection being made to each side of the
trembler contaets.

To use the bridge, connect the unknown
condenser to the appropriate terminals,
switech on the buzzer, and adjust the
potentiometer until a position is found
where the strength of the note is at a
minimnm. The scale ean be calibrated from
standard condensers, or the capacity of

the unknown eomponent ean be ealculated -

from the ibllowingRgn('irpula :A
4 _ R a mg: 13 ; £
Capacity of Cﬂ—Reading apv

—K. C. Kine (Bromley).

XCA

Reducing Mains Hum
T is interesting to note that 50 eyele mains
hum can generally be reduced fairly
considerably by inserting a fixed condenser
somewhese in the loudspeaker -eircuit.
When using an output transformer the
condenser can be econnected between one
secondary terminal and the loudspeaker;
a capacity of .5 mfd. or so will generalty
prove just about right. If the speaker
is fed through a choke-capacity filter it is
only necessary to reduce the capacity of the
filter condenser to a value similar to that
referred to aboye. The idea in both instances
is to provide a comparatively  difficult
path to the very low frequencies without

 Practical Hints

THAT DODGE OF YOURS'!

Every Reader of “ PRACTICAL WIRE-
LESS’’ must have originated somelittle dodge
which would interest other readers.
not pass it on to us ? We pay £1-10-0 for the
best hint submitted, and for every other item
published on this page we will pay half-a.
guinea. Turn thatidea of yours to account by
sending it in to us addressed to the Editor,
“PRACTICALWIRELESS,’’ George Newnes,
Ltd., Tower House, Southampton Street,

Straﬁd, W.C.2. Put your name and address

i on every item. Please note that every notion

sent in must be original. Mark envelopes

‘“Practical Hints.” NOT enclose
Queries with your hints.
e

o

SPECIAL NOTICE

All hints must be accompanied by the
coupon cut from page 252.

-

& b

restricting the passage of any others. This
can be done quite easily by the methods
suggested, and if care is taken in choosing
the optimum condenser capacity, the
quality of reproduction will scarcely suffer
at all—P. F. (Mill Hill).

Marking Leads Passing Through
Chassis Grommets

T is often difficult to trace leads which
connect underside to top-side chassis

wiring when two or more are passed via

rubber grommets inserted in the inter-

vening chassis. By adopting a simple

method of colour-coding and a suitable

UNDERSIDE
OF CHASSIS

y
CELLULOID DESIGNATION 7
LABEL FIXED UNDER GROMM
AND GLUED' TO CHASSH

AT

A method of marking batfery leads.

marking plate, constant tracing of leads
whilst working upon the underside of the
chassis ean be avoided. Consequently
valuable time is saved and the possibility
of errors is reduced. Each of the four leads
is wrapped round with surgical plaster,
tinted with distinetive colouvs by ink or
dye. A split celluloid label is inserted
between the grommet flanges and the
chassis (to which it is also glued) to
indieate the termination of the various
leads, and their appropriate eplour codes.

The simplicity of the arrangement and its
apparent usefulness can be gathered from
the accompanying sketch.—Wn. A. Har-
RISON (Aintree).

A Flexible Driving Shaft

THE accompanying sketch illustrates
a simple flexible driving shaft that

can be made from an old cycle brake cable

(the type that is made of a closely-wound

spiral of steel wire), a few spare parts of a

A flexible driving shaft made

from odds and ends.

well-known constructional toy, and some
odds and ends.

A steel rod is soldered to one end of a
length of brake cable as shown. At the
other end some insulating tape is wound
round to the diameter of the spindle of the
condenser or potentiometer.

From some thin brass two collars and a
tube are made as shown. The sketch
illustrates the method of fixing the brake
cable to the condenser or potentiometer
spindle. The steel rod passes through the
pane] through a bush wheel which keeps the
rod in a horizontal position. In use
the eontrol was found to be free from
noticeable backlash, and is perfectly stable.
—L. CaLLopr (Hendon),

WIRELESS TRANSMISSION
FOR AMATEURS
Edited by F. J. CAMM

Explaining how to Learn the
Morse Code : Applying for a
Licence : Building and Operat-
ing a Transmitter. Illustrated
by Many Practical Diagrams.

price 2/6 or 2/9 by post

From George Newnes, Ltd. (Book
Dept.), Tower House, Southampton
Street, Strand, W.C.2,

PRSP
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Deciding on the Output Stage

ITH the advent of tetrodes, and
the wide variation of sensitivity
required in the output stage,

selection from the many available output
—systems has become increasingly compli-
cated. The battery user may select a
triode, a tetrode, a pentode, or either of
the quiescent output systems, namely,
quiescent push-pull or class “ B’ output.
The mains user, on the other hand, may
choose a triode, tetrode, pentode, bottom
bend push-pull, usually referred to as
class “C,” or normally biased push-pull
valves, usually referred to as class ““ A,”
or one of the fancy output arrangements
(low-loading, etc.). Certain secondary com-
plications arise, inasmuch as class “A”’
or class “ C”’ push-pull could make use of
triodes, tetrodes or pentodes. It is
therefore highly desirable to clear up the
output question and to indicate which type
of output is appropriate for any set of
conditions. It is desirable, but not
essential, that the output stage should have
high sensitivity. It is exceedingly im-
portant that no frequency distortion be
introduced, i.e., the output valve must
amplify irrespective of frequeney. It is
equally necessary that the output arrange-
ment chosen shall accommodate the desired
volume level without distress, and unless
it is convenient to arrange the output
stage to accommodate the highest instan-
taneous peak voltage, it is essential that
occasional overloading will not be unduly
noticcable to the listener. This latter is
unquestionablflr a compromise, but for the
battery user there is no reasonable alterna-
tive. For convenience, each type of
output is dealt with separately, commencing
with those which are applicable to either
mains or battery working.

Triode Output

Triode output has the unquestionable
advantage of simplicity. It will work
with anode load grossly unsuited to its
needs with little noticeable distortion,
and when overloaded on transients to the
extent of 50 per cent., the vesulting dis-
tortion is noticeable only to the chosen few.
Its principal disadvantage is its poor
efficiency, the output delivered being only
about 10-20 per cent. of the power con-
sumption ; a serious disadvantage when
viewed by the battery user. Anode con-
sumption of, say, 10 milliamps will give
seldom more than a 150 milliwatt output.
Another disadvantage is lack of sensitivity,
but this ean, of course, be overcome by
providing adequate gain in the preceding
stages.

Pentodes

When the pentode was introdueed some
years ago it was greatly misunderstood,
a disadvantage under which it labours
even in these enlightened days. There are
still many people who calmly remove a
triode and substitute a pentode and hope,
with unmerited optimism, for good results.
Tt is stated above that the triode is tolerant
of an incorreet anode load ; it is equally
true to say that the pentode is very in-
tolerant. So intolerant, in fact, that it
practically precludes the use of a moving-
iron speaker, while almost every moving-coil
speaker needs to be shunted by a resistance
and condenser in series in order to check
the tendency for its impedance to rise at
the higher frequencies. The great advantage
of the pentode is its high efficiency, being
of the order of 40 per cent., or more than

A Discussion of the Various
Types of Qutput System for
Battery or Mains Receivers

double that of the triode valve. In ‘the
case of the higher impedance battery
pentodes, colloquially known as * economy
pentodes,”’ it has the additional advantage
of remarkable sensitivity, In battery
receivers where high sensitivity and
reasonable output is required, it is an
excellent choice where one or other of the
quiescent systems cannot be used. Mains
pentodes, however, are not necessarily

Fig. 1.—An old-
type speaker of
this pattern will
not give such good
results as a modern
moving-coil model.

more sensitive than mains triodes; in
fact, in one well-known valve maker’s
range it is possible to find a pentode and a
triode with approximately similar output,
the triode having less sensitivity than the
pentode. The pentode will usually be
chosen in a mains set where a large output
is required, and the use of an adequate
triode is restricted either by the H.T.
current available or cost.

The Output Tetrode

The-tetrode follows logically from the
pentode, and differs from it only in that
it has no suppressor grid. The absence
of this electrode necessarily results in the
anode being further away from all other
electrodes, and possessing, therefore, less
capacity to ‘ carth.” ‘The difference
between a pentode and tetrode of equivalent
characteristics is simply that reproduction
when the latter valve is used will be

ANODE FEED
RESISTANCE

rre » .
y i
LARGE CAPACITY nxga/

CONDENSER

Fig. 2.—The output of a slage, or the audio voltage
developed ac?Ss"s the !aad resistance may be
easured as shown here,

slightly better in the top register. In a
receiver where there is considerable top
feed into the output circuit, the substitu-
tion of a tetrode for a pentode will give a
marked increased in the brilliancy of re-
production. It is purely a matter of personal
taste, therefore, which valve is used.
Where a tone control is provided there is
no question but that the tetrode should
be used as, furthermore, this type of valve
tends to minimise base resonance. Having
dealt with what may be termed * solo”
output valves, the question of the various
forms of push-pull output comes under
review. Since the application in battery
and mains working differs, it will be
necessary to deal with each class separately.

Battery—Class “ B " Output

From the point of view of efficieney,
i.e., speech output, against energy con-
sumption, the class “B” valve is still
unchallenged. With suitable prccautions,
and a carefully chosen loudspeaker, quality
is really good, but it has the serious dis-
advantage of poor sensitivity. as the average
class “B” valve with driver requires
several times the input necessary to load
a quiescent push-pull pentode. Under
average conditions, however, really good
quality is more casily obtained with elass
I ]131 ” output than with a quiescent push-
pull.

Pentode Quiescent Push-pull

As already intimated above, the quiescent
push-pull output stage possesses com-
paratively high sensitivity. So sensitive is
the small quiescent push-pull pentode that a
most excellent local station receiver may
be made by using a HL.F. pentode followed
by a double-diode detector, and finally a
quiescent pentode, although for Continental
reception the .double-diode would, of
course, be substituted by a double-diode
triode. It has, however, a slightly smaller
speech output for a given H.T. consump-
tion, and is also intolerant of incorrect
anode load, but quite excellent reproduc-
tion is obtainable provided a good loud-
speaker is uscd, having the necessary
impedance, and both halver of the speaket
primary are shunted by suitable condensers.
The correct impcdance and suggested
shunting eapdcity are recommended by the
maker of each individual type of valve.

Summing-u

After reading the above notes, the reader
will almost certainly come tothe immediate
conelusion that there is a great deal of
truth in the old saying “ one eannot have
one’s cake and eat it !’ Economy, sensi-
tivity and quality do not go hand-in-
hand. For example, push-pull triodes give
the best quality, and are the rjost wasteful,
whercas the more egonoirical output
arrangements do not give such good quality.
The ‘modern commereially built receiver
often makes use of pentode or tetrode
output, but the shortcomings #f these
valves are sgmewhat negatived by the use
of specially designed loudspeakers, and
the control of the response curve by the
careful design of preceding stages. The
writer admits having been a little harsh
in his eritieism of the wvarious output
systems, but considers that by exaggerating
the disadvantages of the various systems
the reader will more readily be able to com-
pare them and appreciate the advantages.

P. R.
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Television as a War Weapon
AS might be expeeted, it is the Americans
who are forecasting that television
is to be the most powerful weapon
which this present war will bring quickly
to a stage of perfection. Their imaginative
minds have been given full play, with the
result that, although a long way behind this
country in actual service technique, inven-
tors are filing patents for devices that are
claimed to be of immense value both in

attack and defence. It is always dangerous -

T SR N e

Fig. 1.—A continuous motion film projector in

use in America some years ago which is now

finding favour among engincers for providing good

quality  high-definition television film pictures.
-

to prophesy, and no doubt many of the
prognostications savour rather of that apt
expression ‘‘ that the wish is father to the
thought,” but taking a broad technical
view of the whole situation, it seems very
likely that just as radio made its most
spectacular progress in the last war, so
television may be called upon to fulfil
a similar function. A recent paragraph in
these columns drew attention to the possi-
bility of televising direct from aircraft to
eround stations, and now it is claimed in
Ameriea that designs have been registered
for equipment, both receiving and trans-
mitting, that is small and light enough to
satisfy the limited space available in
airplanes.  Ordinary short-wave radio

has proved of inestimable value for main-
taining communication between general
army headquarters and units in the front
line, and it. is now suggested that maps,
operational plans and orders could be sent
via low-powered directional television trans-
mitters from unit to unit, using a process
of scrambled signalling in order to ensure
sccrecy. It is said that this would bhe
preferable to any drawings, ete., being
committed to paper as these might fall
into enemy hands, whereag a radio vision
signal which can be interpreted only by
those who know the code would provide
no damaging record, as it is only transitory.

Other Devices

NOTHER television patent for which
high hopes are claimed proposes to
send a televised picture of an airport to a
pilot who is lost in a fog, or who happens
to be flying over a strange country. This
roposal has been made many times before,
gut in this case the scheme is to make a
small light, moving to scale across the tele-
vised picture, show the pilot the exact
height and position of his machine in rela-
tion to the aiifield. Even with a picture
definition of 180 lines, it was proved some
years ago by special transmissions from the
Crystal Palace that a detailed nap comes
over with very remarkable clarity, espeei-
ally when a reasonably sized cathode-ray
tube is used in the receiver and direct

viewing is employed.

Ray-sensitive Spectacles

CHICAGO inventor has produced

special spectacles which he claims are
designed to he sensitive to the infra-red
rays. By their use a pilot is said to be able
to get clear vision through clouds and
fog to the ground below, while night
observation from the ground, when these
glasses are worn, will enablec airplane
engines to be seen above, since it is also
claimed that when heated they radiate
infra-red rays. Yet another example of the
ingenuity of television engineers is furnished
by the story that experiments are now
being conducted with television torpedoes.
These machines are said to be relatively
cheap and simple to manufacture, and
carry in addition to their quota of bombs, a
television transmitter. This sends back
pictures to the base station, and the eourse
of the torpedo is adjusted according to
the information obtained in this way,
using radio remote control. The timing
for the release of the bombs is undertaken
as a result of the same information. The
idea may not prove so fantastic as at first
thought, for although these machincs
would be very ‘vulnerable to anti-aircraft
fire, or the work of figchter squadrons, they
could be sent in mass flight formation to
their objectives, and man power would be
saved. Pilots take a long time to train to a
high pitch of skill, and pilotless cquipment
is, therefore, a possibility to be reckoned
with, especially as it is stated that the

Zeiss Optical Works are co-operating in
this work. In any case, American experts
are studying the- possibilities, and more
may'be heard at a later date.

Film Scanning

HE Ainerican engineers are continuing

their researches towards finding the

best forin of film scanning unit. Attentionis
not confined to the actual form to be taken
by the television camera, that is whether of
the storage tube or image dissector type, or a
combination of both with or ~without
secondary emission multipliers, but atten-'
tion is also being given to the best type of
film projector which can be employed.
Opinion is necessarily divided, but many
experts now feel inclined to place their
faith in the continuous projector, as opposed
to the ordinary type which operates on the
Maltese Cross principle. By coming to this
decision they are reverting to the machine
in use several years ago, and also following
in the steps of the B.B.C., who effected
certain important changes in their film
equipment at the beginning of this year.
With this type of projector the film is never
jerked through the gate in a series of move-
ments but moves forward continuously.
This form of machine was used for tele-
vision purposes several years agoin America,
and the appearance can be gauged by
referring to Fig. 1. At the rear is the are
lamp or projection lamp housing while to
the left can be seen the film spool chambers ;
the lower one being the main feed chamber
and the upper the “ take up ” box. In the
centre of the main body is housed the heavy
mirror comnbination which is motor driven,
and upon whose careful alignment depends
the principle of this “jerkless” filn pro-
jector.

Ingenious Operation

IT does not matter at what speed this
machine is operated, the fihn pictures

always give the effect of continuous move-

ment, and the scheme will be understood

REFLECTING
(o] PICTURE RROJECTED
ON TO TELEVISION
CAMERA

Fig.2.—The light and picture paths shown simply
for the film projector used in television transmission.

better by referring to Fig. 2. Driven round
on an inelined axis is a large drum near the
periphery of which is mounted a series of
flat mirrors. By means of two fixed mirrors
and the drum mirrors, the beam of light
from the lamp housing has its path deflected
four times, and at the same time passes
through the film negative as it moves con-
tinuously through the gate. Although the
film is moving, the individual pictures
of each frame are projected on to suc-
eceding mirrors, anE due to the mirror
movement the frame picture emerging from
(Continued on page 249)
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Ma/(ing Receiver Cabinets

Cabinet Construction is an Interesting “Sideline”
as a Change from Set Building and Experi-
menting, and Provides an Excellent Means of
Occupying Spare Time on "Black-Out” Evenings

By FRANK PRESTON

DO not propose to describe any one

cabinet, because style and dimensions
s must be decided by the individual in
accordance with requirements. Instead,
general constructional details will be given.
Bxperienced woodworkers might decide to
make a fairly elaborate picce of furniture—
but they will not require instructions. The
average handyman is mueh better advised
to tackle a  ecomparatively simple pieee of
construetion, bearing in mind that a
well-made reetangular box looks, and is,
immeasurably superior to an ornate and
*“ showy ** eabinet which is badly made and
probably lacking in rigidity.

General Procedure

No matter what the shape, provided
that it is a simple one, the general method
of procedure is the same. The first step is

to make a vectangular frame consisting of

the two upright sides, the top and the

bottom. After that, a front panel can be
fixed with nails or screws, and a back made

which can easily be removed. As an
alternative, it might in some instances be
preferable to fix the back, leaving the
front open so that a chassis, with its own
metal or plyweod front panel, can be shd
into position. It is desirable, in any event,
to make either the back or front a fixture,
because this will stiffen the assembly to a
marked degree.

In the first place, a rough drawing should
be made of the proposed cabinet, and this
should be carefully and accurately
dimensioned according to the set, speaker
and possible batteries which it will have
toaccommodate. The four parts mentioned
above will call for prior attention, and
should be bought in one length. In
estimating the length, bear in mind that
the upright sides will probably overlap
the bottom and top, and that not less than
2in. of waste should be allowed for sawing
and final trimming and smocothing.

Suitable Timber

The wood, which should be well seasoned, !

can be bought ready planed, for it is not
worth while to spend time in planing
rough timber. As to the choice of wood,
one of the best for the amateur is Japanese
oak ; this is softer than English oak, is
easier to work and less liable to splitting.
Another is satin walnut, but the easiest
wood of all to work is canary or erican
whitewood. This will have to be stained

to match existing furniture, since it is
yvellowish in its natural form.

not use wood less than }in. thick,
bearing in mind that ~the thickness is
always stated as that of the unplaned
timber. It will be about $in. after planing,
If the eabinet measures more than abont
20in. in length or height it is better to use
£in. or 2in. stuff. Also bear in mind that
if the cabinet has to be, say, Sin. deep,
the wood must be cut from a board which
is initially wider than this, again to allow
for planing.

Corner Jointing

After the planed wood has been obtained
it is necessary to deeide on the form of
jointing to be used at the corners, since
upon this depends the method of setting out.
A professional woodworker would tell you
that one of the various forms of dove-
tailing gives by far the strongest eorner
jointing. But this method of construction

Fig. 1 (Left).—How

the boards are set

oul when butt points
are to be used.

Fig. 2 (Right).—
How a corner halv-
ing joint is made.

is beyond ' the ability of the average
constructor, who ‘will generally find it
better to use either butt or corner-halving.
In butt jointing, the ends of two pieces of
wood must be made perfectly square so
that they will fit closely against the other
two. It is standard practice to allow the
uptights to “ run through,” as shown in
Fig. 1. The board should be marked out
with the lengths of the top, bottom and
sides, but a full Jin. should be allowed
between all pieces ; this is for the saw kerf
or groove. In the case of the uprights.
allow an extra }in. at each end ; this will
project when the case is first assembled,
but the projections will be planed down
flush with the outer surfaces.

Halved Joints

1t would appear that butt jointing would
be the easiest type to deal with, but that
is not necessarily the case, since it is far

Fig. 4.—Before putting the frame aside for the
glue to set it should be made square.

Fig. 3.—When making a corner halving the cul
down the grain should be made first.

more difficult than at first appears to square
the ends of a board. It is, of ecourse, abso-
lutely important that the end should
be square to both the face and the edge of
the board. Because of this difficulty it is
often better to use corner-halving joints,
as shown in Fig. 2. In this case it is better
to allow the top and bottom boards to
* run through,” whilst the uprights should
be made shorter than the total height of the
cabinet by the thickness of the timber.
Also remember that the * tongue ” of the
top and bottom boards must overlap the
surface of the sides by 4 in. to }in. so that
the sides can later be cleaned down.

Making the Rebates

The method of forming the rebates
across the ends of the top and bottom
members is to square lines round the ends of
the boards, the lines being the thiekness
of the wood apart ; and the outer one being
at least -&in. from the rough, sawn end.
Then either gauge or rule a line aecross
the end and a short distanee down the
two edges, half-way aeross the wood.
Next hold the board in a vice and, with a
stiff-back saw, cut across the end with the
saw at an angle to the wood, as shown in
Fig. 3. Saw down to the shoulder line on
the edge nearer to you, and then turn the
wood round and repeat at the other edge.
Finally, hold the wood vertical and run the
saw across just to the depth of the shouwlder
line. In doing this, the saw kerf or groove
should be just inside the waste part of the
wood. The rebate is completed by sawing
across the face of the wood, to remove the
small strip.

Form all four corners in this way, taking
care that the rebates at both ends of each
are on the same side! Then hold the two
pairs of corresponding members together
and make sure that they are identical ;
if not they must be trimmed. When they
are right, drill a few small holes—for nails
—through the tongues of the rebates.

Final Assembly

To assemble, lightly coat the ends of the
uprights with thin, hot glue—one at a
time. Hold an upright in the vice, press the
adjoining piece closely against it and drive
in the nails. Actually, it is best to use 14in.
panel pins, which are thin, round nails
with small heads. Carry out this assembly
work as quickly as possible so that the
frame can be made square before the glue
sets. To make it square, check the two
diagonals shown in Fig. 4, with a lath.
When equal, the lath can be lightly nailed

across one diagonal to keep the frame true.
(Continued on page 244
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ALL-WORLD NEWS

Short-Wave Radio Thrills
and B.B.C. Listening

TROPHY

AN M esass  annihilates distance

g R ing in on a TROPHY is the most exeiting experience and
wish that all my readers could enjoy the same privilege.”

i ET A TROPHY NOW. ... Enjoy the thrills of all-world

radio listening. . . . TROPHY range is unlimited. ...
In the comfort of your own home, hear—on ‘speaker or ’phones—
the amazing variety of broadcasts on the air day and night. On
any other set but a TROPHY it is impossible to hear them all.
You’ve always wanted a TROPHY, get yours now, prices may rise.

ME The design and specification of this 6-valve A.C. communications receiver
ensures for the user reliable reception of the world’s transmissions. Wave-range 6.5 to 545
metres continuous, using switched coil unit. Electrical bandspreading and other refine-
ments, including switched A.V.C. and B.F.O., pitch control. Built-in moving-coil speaker
and provision for alternate use of 'phones. For use with ordinary aerial or doublet type,
Housed in pleasing cabinet measuring 17ins. x 10ins. x 9ins, deep. - Fully tested dnd ready
for immediate use on 200/250 A.C. 40/100 cycles supplies.

Fully Goaranteed. Terms available, PRICE £10 - 19 [ 6

RADIO ROYAL installs TROPHY 8's

Europe’s largest Press listening post and other official centres too, depend
: Unbeatable Performance and Value, on their TROPHYS for listening to world-wide short-wave and BP&C.
W§- Mr. Camm confidently recommends TROPHYS broadcasts. See now about your TROPHY. Go to your Dealer or
9. to discriminating lsteners. write or call on Peto-Scott immediately. Whatever model you choose
- you will quickly understand why TROPHY takes first place as the set

for thrilling and enjoyable radio listening.

TROPHY_s The super 8-valve A.C. model of the TROPHY range. Here is a receiver
for comfortable listening to the world’s War news—flashes and important bulletins always
to be heard in English inaddition to interesting topicai discussions, entet€aining programmes
and usual B.B.C. transmissions. Wave-range 7 to 550 metres. Solo-control bandspreading.
R.F. on all bands. Switched Beat frequency Oscillator and A.V.C. Designed for use with
separate P.M. speaker (for p;mode output). Connections for alternate use of phones.
For single-\;':ire or dogbl;:t aerial. Compzlt(:)loe/ZirSIOCabinect size llﬂin. x 9%in. x 10%in. deep.
ully tested, for operation on v. A.C. supplies.
Fully guaranteed. Easy Terms available. v £1 3'1 7l3

SPEAKER 8in. scnsitive P.M. unit in Cabinet to match, 46/3
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PaRITISH AND gro s
et Y17

TROPHY 3 This amazingly r @ EASY-WAY ORDERS. Immediate attention on |

& sensitive re- 1 receipt of 25 per cent. value of Order (direct 1o 1
ceiver—available in battery and ' Peto-Scoti), balance over 4 months. '
A.C. versions—is UNapproach- ‘mewecemeceecioco_—o e —————— o

able by any other radios in the B
same class for reception on - Al _
6.2 to 550 metres (continuous). 2 Stage Pre Am phﬁer
Employs single plug-in self- = : . -
locating coils. At low cost, T Sy,
the TROPHYf?a gives depend-
L2 i £ ates—* s able reception from every corner
I}’ i 2&:{(&:&32?’“51;1;!‘1: Ie.c‘:gl:g.“"a ® an‘ of the earth. Speaker is built-in
with provision for’phones. Metre
and band calibrated scale. Com-
plete in cabinet as illustrated and
supplied with coils for 12 to 52
metres. Ready for use. Fully
Guaranteed. Terms available.
A.C. MODEL Ready for im-
mediate operation .
on A.C. 200250v. £6:18:9
BATTERY (Excluding bat-
teries).  Fully e
tested and
ready to play.
If required, 5 additional coils

A Super model for atl-world reception.

ARG AN

WAL WK

7 to 550 metres,

for complete coverage, 6.2 10 Double the performance of your present all-wave

550 metres, 18/6 extra. 1set by gonnectlngl cl‘:;lls tgre-stlalecwr &ml%mt(‘x“l,\{gs

ncreased range, selectivity, volume and se v

ﬁA}‘%El&?'be se%xlll at E&%ﬁggg and cuts out station interference, Suitable for

i° el O call in for Lists any battery or mains set. Simply connect (ex-

et | i v st due et -

POST ORDERS. Immediate 4.C. 20 AHDRMLS., SO SIERG £1. 8:6
2 ; b Avoid the Xmas rush and delivery or send now for FREE tuning and 2 R.F. pentodes. H - H
| 2 order YOUR TROPHY NOW Lists on TROPHY Radios. Fully Guaranteed. Price —
PETO ScoTT co Ltd 77 (PW14) City Road. Londen, E.C.1. Tel. Clissold 9875, *XWEST END LONDON DEMONSTRATIONS

(] =y 41. High Holborn, W.C.1. Tel. Holborn 3248 R.E.M. LTD., 70, Wigmore Street, W.1.
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ARMSTRONG

Regret to announce that on and after December 4th
a compulsory increase in all prices of chassis
contained in our current catalogue will be 5 per
cent. Readers of ‘‘Practical Wireless’ will
appreciate this very smailt increase does not repre-
sent fully the cost of raw materials and manufactur-
ing costs. .

In accordance with our policy of fair trading we
have made no Increase in the prices ol our chassis
during the first threce months of the war.

MODEL S$S10

*“ SUPERHET-STRAIGHT *
10-valve High Fidelity Radiogram chassis.
All-wave, incorporating 2 independent circuits,
Buperheterodyne and Straight, having R.¥, pre-
amplifier, R.0. coupled push-puil Triode output
capable of handling 8 watts, 2

PRICE £12:12:0 Plus 5% war increase.

MODEL AW38

MODEL SSto,

MODEL AW3S.
heterodyne chassis.
chassis has resistance capacity coupled push-pull
Ol‘.tv])llt capable of handing 6 watts, and gives good
guality reproduction on both radio und gramo-
phone, for an gconomical price of 8 gns. Plus
5% war increasé.

Armstrong Push-pull Speaker to match AW38
chassis, £1:1:0. Plus 5% war increase.

We suggest Model AW38 together with matehed
speaker at £9 :9 :0, plus 5% war increase, com-

lete, represents the most outstanding value on
?he market to-day.

MODEL INBPYT. 7-valve (including Cathode
Ray) All-wave Radiogram chassis with 34 watt
output, supplied complete with 8in. moving coit
speaker. Cash £7 :18 :6. Plus 59, war increasc.

MODEL AW125PP, 13-valve (including Cathode
Ray) All-wave Radiogram chassls covering 5 wave
bands. Radio Frequency pre-amplifier. 2 LF.
stages with variable selectivity. 10 watts Resist-
ance Capacity Coupled Triode. Push-pull output.
Caslr £17 :17:0. Plus 5% war inctease.

8-valve All-wave Super-

This All-wave Radiogram

| Mustrated Art Catalogue on request
{ AIl chassis sent on 7 days’ approval

ARMSTRONG MANFG. Co.

WARLTERS ROAD, HOLLOWAY,
LONDON, N.7.
(Adjeining Holioway Arcade)

’Phone NORth 3213 |

|

_ PRACTICAL WIRELESS

MAKING RECEIVER CABINETS
(Continued from page 242)

It is better to support the corners, and
this can be done by gluing and screwing, or
naihing, triangular pieces as shown in Fig.
5. This wood can be rough, and is better
in this form because the gluc will then
have a better grip. When all the glue
has had time to set (a full 24 howrs for
Scoteh glue, or about 12 hours for some
proprietary glues) all the nails can be
punched down just below the surface by
means of a nail or pin punch, as shown in
Fig. 6. This is better than attempting to
drive tlie nails right down with a hammer,

Fig. 5.—Corners may

be stiffened by fitting

trigngular or square-
section blocks.

GLUED AND
SCREWED

SCREW HOLES

COUNTER SUNK

which would mark the surface of the wood.
The projecting ends can then be plancd
down with a finely-set smoothing or
Stanley plane and, if necessary, the wood
cah be cleaned off with fine -glasspaper,
working in the direction of thec grain only.
In planing, work toward the directions
indicated by arrows in Fig, 2.

If desired, the nail holes can be filled in
with plastic wood or putty coloured with a
little of the stain to be used on the completed
cabinet. Alternatively, coloured wax can
be used after staining, or the edges might
he covered with prepared beading. The
latter is not recommended, for it gives an
*“ amateurish *’ finish.

PIN PUNCH

Fig. 6.—Fillets may
be screwed to the sides
{o receive the remov-
-able back or front.
This illustration also
shows how the nails
are sunk slightly below
the surface by means
of a nail or pin punch.

The fixed back or front can be screwed
over the whole edge of the frame, or to
fillets screwed to the inside faces, as shown
in Fig. 6.

Any preparatory stain ean be used, but
stain-varnish is not recommended if a really
good finish is desired. Give one light.eoat,
allow it to dry, lightly rub down with fine
glasspaper and apply a seecond coat. A
final finish can welfpbe given with polishing
wax ; this is better than varnish or polish
for the amateur and * ecomes up ”’ better
every time the cabinet is yubbed with a dry
duster.
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THAT TIME CONSTANT

WH EN dealing with the performance of
V. high-quality amplifiers and circuits in
which very careful attention has to be
given to such factors as phase and amplitude
distortion, the expression * time constant *’
nearly always occurs. The exact meaning
of this is somewhat obscure to some readers,
but in general terms it is a measure of the
rapidity of growth or decay of current
in different circuits. For example. if .a
condenser is required to discharge through
a resistance in a certain time but takes too
long, then that part of the eireuit would
be said to have a poor time. constant.
The expression finds application in two
types of circuit, namely, that containing
inductance and resistance, and that in
which capaeity and resistance are embodied.
The theoretical conception of what is
actually happening in either type of circuit
involves a knowledge of mathematics
which the average person may find difficulty
in assimilating. On the other hand, it
i8 quite conumon knowledge that if any
form of induectance is present in a circuit,
then on closing that circuit thc current
takes a relatively small fraction of time
to rise to its steady maximum value,
whereas with resistance only present the
time taken is zero. The same thing
happens when a condenser is included
in a circuit for the condenser takes time
to reach its charged condition. The
actual calculation of the time constant
is very simple, however, for with inductance
and resistance present the cxpression is

-

merely %{— where L is in henries and

»
R in ohms. The general deduction from
thisis that in a circuit of given resistance
the ratc of growth or decay of current is
directly proportional to the inductance
of the circuit, while if it is desired to
increase this rate then the resistance should
be increased. The time in scconds given
by substituting figures of circuit inductanco

and resistance for the fra.ction—%— is the time

taken for the current to rise to two-thirds
of its final value. In the case of a circuit
containing a condenser and resistance, then
the time constant is CR, where C is in
farads and R in ohins. If the time that
should elapse before the current reaches two-
thirds of its final value has to be reduced,
then either or both C and R must have their
values eut down and similar reasoning
applies to the case of the condenser dis-
charging. This is particularly important
in valve theory, where for various forms
of coupling the edndenser charge has to
leak away as a flow of eleetrons through a
resistanee. Not only have the*values for
these quantities to be eonsidered in the
light of frequeney response in the amplifier,
but the time constant has its degree of
importance and eircuit values may have
to be adjusted in order to satisfy the
conditions of design.

REPLIES IN BRIEF

The following replies to queries are given in
abbreviated form either because of non-compliance
with our rulss, or because the point raised vs not of
general interest,

D) S { MR MR

J. A. B. (Brockley Cross). The set was described in
a contemporary -which is no longer on the market.
We cannot supply blueprints or other details.

J. B. P. (Elstree). A converter could be used, but
probably vour previous set did not employ H.F.
amplification and this wounld account for the converter
failing to function.

M. F. (Leamington Spa). Owing to changing prices
we suggest you write to Messrs. Peto-Scott for a
quotation.

D. M. M. (Wick). The fieid could be used as vou
suggest—in fact, that is one of the main features of
its design. In some cases a 4,000-ohm fleld is uxed
but the 2,000 or 2,500-0hm resistance is more general,

W. McF. (Belfast). The makers aro Microfuses,
Ltd., 4, Charterhouse Buildings, E.C.1.

t. T. G. (Whitton). We regret that we are unable
to supply detalls in the absence of further information
regarding your proposed experlmments.

d. H. §. (Edinburgh 7). The trouble may be duc to
a fault or to normal fleld or speaker energisation
arising from the particular types of valve used or
cireuit employed.

H. A. 8. (Lythe). The change in the control wounld
not prevent signals, Is the pick-up in order ?

H. W, (Canterbury). It would be preferable to use
the MH4 first,_ then the ML4 and f(lnally the PX4.
Full details and data sheets may be obtained from
the G.E.C., or we can supp!y them on receipt of a
stamped-addressed envelove,
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Get back that P-U-N-C-H
in your Set!

- With the D.C.

AvOMINOR

Regd. Trace Mark
ELECTRICAL MEASURING INSTRUMENT

BRITISH MADE

RADIO SERVICING
SIMPLIFIED s Edition

This  valuable text-book,
written in the light of the
latest radio knowledge, covers
the whole routine of testing
modern radio receivers. Clearly
explains causes of faults in
receiving and amplifying ap-
paratus ; describes all tests
m detail. Shows how to use
radio  testin instruments,
150 pages. %\Iumerous dia-
grams and graphs.

Solec Proprietors & Manufuciurers ;

PRACTICAL WIRELESS

2_45

This precision built mov-
ing-coil D.C. instrument,

0-120 m/A, 0-600" volts,
and 0-3 megohms, pro-
vides adequate testing
facilities for checking valve per-
formance, batteries and power
units, etc. 1t reduces trouble-
tracking to its simplest terms.
In case, with instruction booklet,

leads, interchangeable testing

prods and crocodile clips.

CURRENT VOLTAGE

0— 6m/A 0— 6v. 0-240v

0— 30 ,, 0— 12 v 0300 v

0120 ,, 0—120 v. ©0—600 v
RESISTANCE

0—10,000 ohms 0—1,200,000 ohms
0—60,000 ,, 0—3 megohms

@ Write for fully descripf:’ue
literatare and cuarrent prices

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.,LTD..

Winder House, Douglas Street. London,

hone : Victoria 3404~ 7

with 13 ranges covering |

L'R"S

CARRY OMN THE GOOD WORK OF SUPPLYING

QUALITY RADIO EQUIPMENT

ARMSTRONG CHASSIS

Write for quotation
and full details

MODELR $8-10

10-vaive High
Fidelity Radio-
gram chassis.
Al]l - wave,
incorporating 2
inderendent eir-
% cuits. Surerhet-

~ | erodyne and
. Straight, having

& R, re-ampli-

. output capable
of handling 8
watts.
CASH PRICE
- £12:12:0 pdlus
. 5% war increase.
All  Armstrong
Chassis supplied
on Easiest Terms.
Full fica-
tions free on
reguest.

PORTABLE
AR.P.
RECEIVERS
and other rell-
able radio appar-

atus over £2 in
value available

Late of 11, Oat Lane, London. E.C.2

All communications to evacuation address:
“WINDEN” - ARDINGLY ROAD - BALCOMBE - SUSSEX

g Christmas without Radio?

Impossible thought!

So what

could be a more suitable gift than

‘“ Stentorian”’

to bring the radio

to an extraroom? Your family will

appreciate it—and you will too!

Fit a new

49 ]
Steniorian
The perfect extra speaker for any set
WHITELEY ELECTRICAL RADIO CO.,

LTD., MANSFIELD, NOTTS.

Stentorian Baby Cabinet £1 12 6

Chassis Models

Senior £2 6
Junior £1 15
Balbys 4 = = ARG
Midget .. .. 19

Cabinet Models

Senior .. (5 )
Junior .. .., £2 14
Pendant. . £2 14
Cadety '8, 7! £ 3

Handy .. .. £l 1

Junior Chassis 35/9

w O vw-w

o o0 O O W
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SAFEWAYS ADAPTORSI

You can use your Radio and other electrical |
appliances in any room and secure their full
benefit throughout your home by fitting a
;S‘AFEWAYS Adaptor in your existing lamp-
older.

To nullify the depressing effects of the
* Black-out ™ fit a SAFEWAYS adaptor with
a low-wattage lamp in the branch outlet and
the usual lamp in the other. You can then
enjoy normal lighting knowing that, should it
be necessary, dimmed lighting can be switched
on at a moment’s notice.

This particular arrange-
ment can also be used as
a nightlight for children or
invalids, but is
merely one of
many ways in
which SAFEWAYS

can increase the
convenience of
your electrical

installation
—aquickly, cheaply
and safely.

ASK YOUR
DEALER FOR

“SAFEWAYS”
Single Switch, 1/10 ; Double Switch, 2/3 ;
Cord Control 2/6 each.

A CLIX product made by :—
BRITISH MECHANICAL PRODUCTIONS
J LTD.

1, Church Road, Leatherhead, Surrey.

Moaned Smith
old super-het

“ OQur

Is on its last legs,
darling pet.”’

*“ Oh no,” replied she,
“I've mended it. see,

Witk FLUXITE'’S cute
soldering set.”

See that FLUXITE is always by you—in the
house—garage—workshop—wherever speedy
soldering is needed. Used for 30 years in
government works and by leading engineers
and manufacturers. Of lronmongers—in tins,
4d., 8d., 1/4 and 2/8.

sk to see the FLUXITE SMALL-SPACE
SOLDERING SET—compact but _substantial
—complete with full instructions, 7/6.

Write for Free Book on the art of “soft”
soldering and ask foo Leaflet on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE.

i TO CYCLISTS! Your wheels will NOT
3 keep round and true, unless the wo,x',s are tied
i with fine wire al the crossings A oL

i DERED. This mak wch stronger
$ wheel, Iy simple—with FLUXITE—but
i IMPORTANT.

THE FLUXITE GUN

is always ready to put g
Fluxite on the solder- :
ing job instantly. A e )
little pressure places
the right quantity on
“the right spot and one
charginz lasts for ages.
Price 1/6, or filled 2/6.

FLUXI

IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD. (Dept. W.P.) DRAGON WORKS,
2 BERMONDSEY STREET, §.E.1.

correspondents.

A Well-equipped Den
IR,—1 enelose a photograph of part o
my den which may be of interest to
readers. My set is a. 5-valve superhet with
AV.C. and push-pull output (PXd4s).
There is also a 2-valve short-wave eonverter
coupled tq it, covering 9-160 metres, with
4-pin plog-in coils. Al are home-con-
structed and work off A.C.230 mains.
The speaker is Magnavox 66, and head-
phones for DX. Aerial is an inverted-L,
30ft. high, 40ft. long, screened by houses
and pointing to South America. I also
use a piezo-electric piek-up and electric
motor.

I would like to exehange QSL cards with
anybody at home or abroad, and any
reader of this journal is weleome to come
down and have a chat at above address.
—RaLpH RocirsoNn, 17, Wellington Ave-
nue, Smithdown Road, Liverpool.
Public

Home-recording : Address

Work
IR,—Having read several letters in
your past two or threc issues on home-
recording I, too, would be interested in a
few articles on this subjeet. May 1 also
suggest an article or two on home broad-
casting and general public-address work,
including a few eireuits of high-quality
amplifiers. Wishing your exeellent paper
all the best and continued sueccess in its
new form.—J. W. Rrrcaie (Bournemouth).
[An article on Home Broadcasting appears
in the present issue, and articles on Public
Address work were published in the issues
for December 17th, 1938, and July 4th, 1936.
These 1ssues ave oblainable from owr Publish-
ing Dept., price 4d. each, post paid.—Ep.]

A Multi-valve Short-waver for Over-
seas

IR,—Being a regular reader of your

splendid paper since 1934, I do fcel
it my duty to drop you a line from time
to time. T must, therefore, congratulate
you on the new appearance of your baper,
which is most attractive.

Whilst looking back on the old and new
copies of PracricaL WireLess, I have
noticed the lack of a description of a
2., 3-, or 4-valve short-wave receiver running
from A.C. mains 220 volts, covering the
bands of 7, 14 and 28 mc/s, and I shall be
glad if such a description can be given in
the necar future. American metal valves

-1 of the latest types will be the most suitable.

The set should be simple to build and
operate -‘with the minimum of controls,
and for headphones reception ; band-spread
tuning will be essential.

I submit herewith my log of 14 and

28 me/s stations received on my ‘ Halli-

crafter's Sky Champion,” with the aid of a
33ft. doublet aerial which is only 10 metres
above ground and pointed north-west to
south-east. I've logged these stations in
the period of 1.10.39 till 1.11.39.

W6PUE, CEIAN, VQ5WES, LU7BU,
HR5C, W6NNR, WSQXT, YVIAQ,
XUSZA, TO7SH, X13, J5CW, YV4AF,
HI7I, YV4AQ, ZS1T, CR6AF, K4FKC,
0Q5AB, W5HRD, W6USA, KAIAF,

{ NYIAE, K5AM, KAILZ, ZE1JS.

Open to Discussion

The Bditor does not necessarily agree with the opinions expressed by his
All letters must be accompanied by the name and address

of the'sender (not necessarily for publication).

Last eards hcre are from PK2LZ
VE50T for 14 me/s. ’phone and a card
fromt PY4DA for a 7 me/s. phone “ hook-
up.”—REUBENX SoOKOLOVSKY, Jerusalem,
Palestine.

Radio Athlone
IR,—I wish to report that
Athlone

Radio
is testing on the 31-metre

band, although officially listed as only
cperating on 16.82 metres.

h: ~ o a e— —
A corner of Mr. Ralph Rogerson’s Den.

1 have to-day received veriflcation of
reception ~on this new frequency and
included is a schedule which might be
uscful to other readers, so I give it here.

Tor the next few weeks Athlone will be
operating on 16.82 metres from 12.30 to
13.30, and from 14.00 to 15.00 hrs. G.M.T".
cvery day, and also transmissions will take
place on tke new wavelength of 3127
metres at the following times: 17.30 to
21.30 and 22.00 to 23.00 hrs. G.M.T.—
R. T. Parsoxs (Brighton).

A Militiaman’s Appreciation
IR,—I am a militiaman, and have been
in barracks since the beginning of the
war. | have Pracrican, WIRELESS sent
to me from hoinc each week, and it arrives
on Saturday in time for thc week-end. 1t
seems to be about my only connection
with the life T lived beforc the war.
Although I am now unable to indulge in
any practical work, T still find pleasure in
reading of the experiments and work
of others.

Of course, everywherc work on radio
and television must be seriously hampered
by the withdrawal of all transmission
licences. We can only make the best of
it, and look forward to.the time wken
we may return to our life as it was before
the war.
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I would, say that it amounts to a national
daty to continue publication of such
perjodicals as Practicar, WIRELESs and
also Practical Mechanics, both of which
keep the ‘“ hams,” wherever they may be,
m touch with their hobbies although they
are unable to practise them.

I trust that Pracrican WireLgss will
continue to appear for a good many years’
to come, and I am sure that it will never
lack rédaders as long as it continues to
publish articles of universal appeal to radio
amateurs as it does at present.—Jomux B.
Dorke (Somewhere in England).

The A.R.P. One-valver

IR.—Just a line to let you know that
I have built wmyeelf the ' ARP.
One-valver,” and that I am more than
zatisfied with it. In the evenings it takes
me all over Europe, stations coming iit
loudly on headphlones at every movement
of the tuniig dials. 1 want to thank you
for putting such a good little set before
your readers. In fact, it is the finest little
wet, I ever handled.
I am now going one better, and starting
on the ‘ Rapid Two."—W. STEVEN
{Newcastle-on-Tyne).

Exchanging S.W.L. Cards
TR,—I should be glad to exchange

my S.W.L. card with any " ham”
anywhere (YL's included).
1 enclose a few of my best ** catches

on the 20 m. band. They include XE2FC,
2HY, XZ2DY, XUIB, S8AS, K6BNR,
OQE (17.30), K7GPX, VSTRA, PK10G,
and PK4KF.—Hairry Roskerr, 22, Dale
Ave., Longton, nr. Preston, Lancs,

/Ac Loblems

PROBLEM No. 376

ARYIS had a sparec mains transformer with
two 4-volt 1-amp. windings on it, and he
Wishied to try an American vaive in his mains
set. ‘This set was fitted with standard 4-volt
valves and he decided to use the spare trans-
former to supply the heater of the new valve,
'To obtain the 6 volts necessary he joined the
two 4-volt windings in series and took 2 lend
from the centre-tap of one winding, thereby
obtaining 6 volis (4 4+ 2). The results did not
+ come up to expectation, although theoretically
there should have heen an improvement in the
performance of the set. What was wrong ?
‘Three books will be awarded for the first three
correct solutions of 1. Entries should ¥
addressed to The Editor, PRACTICAL WIRELESS,
Ctearge XNewnes, Ltd., Tower House, South-
ampton Street, Strand, London, W.C.2,
Envelopes must he marked Problem No. 376
in the top left-hand cornér and must be posted
to reach this office not later than the first post ;
vn Mouday, December Ath, 1939,

[T

Solution to Problem No. 375

When Roberts connected the new transformer he was
unfamiliar - with the different markings, and mis-
understanding these he had mixed primary and
recondary windings, connecting one primary.and one
secondary terminal in each circuit. Thils obviously
yreveuted signals being obtained,

The following three readers successfully solved
Problem No. 374, and books have accordivgly been
forwarded to them ;

T. W, Weleh, 85, Totland Road, Leicester.

W. G. H. Robunson, Forge House, Cleator, Cumibertand.

1. Sanders, 39, Stowell Road, Kingstanding , Birming-
ham, 23,

NEWNES’ TELEVISION AND
SHORT-WAVE HANDBOOK

5/-, or 5/6 by post from
GEORGE NEWNES, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2,

PRACTICAL WIRELESS
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LIMITED STOC

Replacement CHASSIS Bargains

Read
for 4
us?

ALL-WAVE Battery 3
Mr. Camm fully de=cribt?s
this wonderful chassis offer
on Page 238, Amazing per-
former on.-all bands.
Wave-range 1410 2.000
metres, Powerful
bG 3-valve circuit
with pentode output.
i Station-name scale.
\ Size 12in. x 8}in. X 9in.
e deep.  BARGAIN,
. 69 6, or 178 deposit
Q and 4 monthly pay-
All-wave ments of 14°3.
Chassis suppled
fully tested and com-
plete with all valves. Sec also speaker offer.
A.C. 4 MODEL. Maius version of above. Ideal radio
or mdwgram replacement chassis. As illustrated. with
station-name dial. Pick-upsockets. Complete with
all valves and ready ror connection to A.C. mains
200250 volts. BARGAIN , 79'6, ar deposit only 18/6
and 4 monthly payments of 16/'6. Sce speaker offer.
BATTERY Class B4 CHASSIS. Special appor-
tunlty for battery set users, Weve-range 200 to 2.000
metres. Powerful S.G. 4 circuit, with Driver and
Class B output, giving volume equal to a mains set.
Screened coils and ganged condenser. Com:lete with
4 valves, fully tested and ready for use. s
63 6, or 176 down and 4 monthly payments of 14 3.

Recommended COMMUNICATION BARGAIN
RECLEIVER. We cannot repeat ! Famousname
junior A.C. 5-valve model with continuous wave-
range 10-550 metres (switched coil ymit). for World
News and B.B.C. listening. A.V.C, and B.F
switches. Built-in high-fidelity speaker. Employs
band-spread tuning. Supplied complete with valves
and ready for instant use on A.C. mains

40 to_100 cycles. Terms 40,- deposit and 4 £9
monthiy payments of 38,6. Pre-Wayr Price
BARGAIN PARCELS. Comprising variable conden-
sers, coils, fixed resistances and condensers, knobs and
a brand new cadmium-plated steel univer-

valves

) special packing and postage 1;
.. _extra. Order \uw. stocks rapidly
clearing. OCORD PIC
s"
m
BARGAIN, 8,6, postage 6d.extra,
NEW TIMES SALES CO,
e 56 (PrW.14), Ludgate Hill, London, E.C.4. City 4516

PRICES MAY RISE Make Sure

247

RGAINS—

ORDER NOW !

SPECIAL OFFER ' of
Famous-Name Battery &f
LL—\V&\ E 3, A

superb 3-valve S.G., Pentode =
output radios. All-wave [=
reception_on 18 to
metres. Station and metre
callbrated dial. = Concert-
grand moving-coll speake:
fitted and instrament housed E
in beautiful Walnut veneered
cabinet. Tully tested an
ready to play. BAR(:A[N
(fraction only of pre=
price), £5 15s. cash (1ess batteries) or 28:9 cown
and 4 monthly payments of 23/9.

Or CITASSIS ONLY. Fully tested chassis only, eom-
plete with V.M.H. Pentode, Det., and Pentodc outbut
valves. Similar station-name scale, screened ooils.
etc. Size 11lin. wide, 9iin. high, Biin. deep. Ready
for fitting in your present cabinet. BARGAIN,

'mlé; or 19‘6 depostt and 4 monthly payments of 16 6.
TNuminated Fully tested. complete with all

valves, ready for use. BARGAIN, 616 cash Car

€arpiece. Brand new, ideal for mstlng or

short-“ ave listening. BARGAIN, 5'6, post

or for usc with amplifier. offered bhelow.

Sensitive Transverse current type—not o be

Model, supcrior bakelite case, 32,68 cash (car-

riage patd) or Professional Telescopie chro-

AMPLIFIER B Y 4-watts model. re-

quiring ordinary 120/150v. H.T. Push- pull

G AIN, 59/8. carrlase aid. Only a few lelt

BARGAIN SP EA KBRS, Limited stock of

se

ASSIS with P.U. Sockets. For racio or
radlcgram purposes. Wave-range 200 to 2,000 metres,
A.C. 4-valve Sg bandpass ejrcuit. 3 watts cutput.
riage. 1/3 e "
lll:\Dl’llOVl‘]S Unbeatable offer of ]lghb—
weight sensitive ‘phones. 2.000 ohms (
6d.
l]O\lb BROAD(*AQTFRS—2 types avail-
able for connecting to your presentaeceiver
confused with cheap inefficlent units. Sup-
plied comyplete with microphone transformer
and lead, ready for instantuse. TABLE
mium-plated floor-stand model, 2 gns..
special packing and carriage, 1/6 extra, Ideal
for party or dance-band use. Limited Stock

BATTE
output. Mike and Gramo rockets. Can be used
also for increasing volume of existing battexy
sets.  Fully tested. with 4 valves,
mains moving-coil akers,
2.000.2,500 ohths fleld Suitabie for all NS, .
A.C. radio_chassis, BARGAIL IN, 17:6. car- *}
riage, 1/-. P.M. moving-coil type for battery
Chassis, 25/-, Model for Class B chassis same price.
but add 1'- for carriage and racking.

HAVE YOU HEARD
THE RUMOUR

sally-drilled chassis, 14kin. x 7iin, x 2}
i . Astounding BARGAIN at 5

el ] x‘é‘ﬁé“‘a‘;hﬁi’“é‘r’}ié" e

That Winston Has Sunk The
German Fleet Single-handed?
P A

It’s “in

Reginald Arkell’s :
WAR RUMOURS

Everybody is talking about WAR
RUMOURS, the new book of hifarious
war rumours in verse. It ‘tells how
Hitler was arrested by a special con-
stable ; what happened when Mr,
Chamberlain was dropped behind the
German lines, and how Winston
Churchill won the war—by himself !

WAR RUMOURS is written in Reginald
Arkell’s inimitable style, and the illus-
trations by Edgar Norfield capture
the real ' rumour " spirit. Read it—
enjoy it—and recite its amusing verses
to your friends. It is a priceless war-
time '‘ possession.”

From all bookseliers 1/« net, or by post 1/2 from the

1 Resilient (ypes—CLlX Rigid Tube

publishers, C. Arthur Pearson Ltd, (Book™ Dept.),
Tower Mousa, Southampton Streei Strand, Londen,

CLIX Chassis Mounting Strips em-
body the CLIX patent Resilient
turned Sockets with screw or solder-
ing terminals.

CLIX Voltage Selecter Panels provide
a speedy and safe means of voltage
selection.

The sockets illustrated will give you
some idea of the exceptional range

of the thirty standard designs
available, There are CLIX Turned
Resilient types—CLIX Rolled
Resilient  types—CL1I Embossed

types and CLIX Insulated Panel

Mounting Sockets.
CLIX VALVEHOLDERS AND

STRIPS ARE SPECIFIED FOR
THE“THREE-TWO" RECEIVER

ELI2X

BRITISH MECHANICAL PRODUCTIONS Lid.
1, Church - Road, Leatherhead, Surrey.
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Extension Coupler

“I am building a short-wave experi-
mental receiver, but wish for a long exten-
sion control to the tuning condenser.
Unfortunately I wish to mount this on a
sub-panel and I<find it difficult to line it
up exactly so that the control will be in line.
The wusual extension rod, therefore, is
rather tight and the slow-motion drive slips.
Is it possible to get a long flexible coupler,
similar to the small dises with erossed
‘arms as in the Eddystone range ? *>—R. T.
{(N.W.9).

'HERE is an extension shaft flexible

coupley in the Bulgin range, typc

E.H.12 or E.H.14. The former has a lin.
Iength of rod between the two flexible discs,
and the second has a 2%in. rod. If these are
not sufficiently long you will have to
make your own by obtaining two of the
standard flexible couplers and serewing them
to the end of a length of ebonite rod.
Choke Coupling

‘“I should be glad if you would let me
know what is meant by choke coupling.
I am familiar with normal transformer and
R.C. coupling, but have not yet met this
new arrangement, I do not remember
seeing any set in your pages employing it.”’
-—A. G. (Wealdstone).

HE choke coupling is exactly the same

as resistance-capacity coupling, the

full term being, in fact, choke-capacity
coupling. The difference is that in place of
a resistance in the anode circuit, the load ig
effected by means of a good L.F. choke.
The inductance should be high and the
main advantage is that it provides a lower
D.C. resistance and thus the valve may be
permitted to receive more high-tension
voltage. There was one form of ehoke
coupling in which the grid leak also was
replaced by a ehoke, and for this purpose

PRACTICAL WIRELESS

etler

the secondary winding of a burnt-out
transformer may conveniently be used.

Aerial Insulation

““Is there any need to go to the expense
of fitting the elaborate chain of insulators
on an. aerial ? I am using just one insulator
at each end and a friend has told me that
if I put a good chain of insulators I shall
get better foreign-station reception. Your
advice in this connection will be appre-

ciated.—F. R. T. (Cambridge).
NE good insulator may be better than
a chain of inferior insulators badly
arranged. If the quality of the small
insulators is poor and they are connected

RULES L

We wish to draw the reader's attention to the
fact that the Queries Service is intended only
for the solution of problems or difficuitics
arising from the construction of receivers 3
described in our pages, from articles appearing !
in our pages, or on general wireless matters.
Weregret that we cannot, for obviousreasons—

(1) Supply circult dlagrams of complete

- multi-valve receivers.

(2) Suggest alterations or modifications of
receivers described in our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

set) Answer queries over the telephone.

5) Grant interviews to querists.

A stamped addressed envelope must be
enclosed for the.reply. All sketches and
drawings which are sent to us should bear
the name angd address of the-sender.

Requests for Blueprints must not be enclosed
with queries as they are dealt with by a
separate department.

Send your queries to the Editor, PRACTICAL WIRELESS,

George Newnes, Ltd., Tower Honse, Southamptoun Street,

Strand, London, W.C.2. The Conpou must be enclosed
with every query.

D) () () |- - ) )
o
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is employed, however, it may provide all
the insulation that is necessary for recep-
tion purposes. In any case it is a good plan
to lower the aerial periodically and
thoroughly clean the insulators and con-
necting links, removing the deposit of soot
{carbon) which accumulates on them in the
course of time.

Battery Charging
‘ When charging two accumulators of
different rating, must the current rate
be limited to the rate of the smallest ac-
cumulator, or is the fact of the two batteries
being in series sufficient to act as a regu-
lator ? *>—N. D. F. (Settle).
TH the ordinary home-charging
methods the current should be
limited to that of the cell having the lowest
charging rate. There are, however, several
methods of charging, i.e., constant current,
constant potential, etc. We assume that
your two batteries are of the same voltage,
and therefore you should connect them so
that the current flowing does not exceed
that recommended for the smaller model.
An ammeter is therefore essential in this
case.
Extension Speaker
Y have tried an extension speaker on
my set hut it is very weak. It also seems
to cut down the volume on the set itself,
when both speakers are in eireuit. Is it
necessary to cut out the built-in speaker
when using an extension ? *’—S. E. (Weston-
super-Mare).
N many cases both speakers may be
operated together, but the problem
as to the volume thereby obtained will
depend upon the circuit. In some cases
an extension speaker has to be of high
resistance, and in others of low resistance,
and it is therefore essential to usc the
right type of speaker with your set. The
maker’s instructions should therefore be
followed in this respect. We would imggine
from your remarks that your set is designed
for a high resistance speaker and you are
using a low resistance model, thereby short-
circmting the output circuit. Sce the
article in this_issue on extension speakers.

together with wire, then there may be a
leakage yath provided which will negative
the effects of the insulators. If a good
guality insulator with a long leakage path

(e Jeumm () a—"

The coupon on page 252 must be

1 -

attached to every query.
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A HALLICRAFTERS COMMUNICATIONS RECEIVER is not a wireless set in the usual
sense of the term. Itisa good deal more. It is a specialised precision instrument designed
and kuilt primarily for the exacting needs of the professional and amateur broadcast technician.
At this time, however, when first-hand news and views (as well as rare and refreshing enter.
tainment programmes) from every part of the globe are essential for the accurate valuation of
international developments, a cemmunications receiver is of vital importance to every reader
of ‘'Practical Wireless.” A Hallicrafters Communications Receiver is the ultimate in radio
enjoyment—no other type of set is capable of providing short-wave reception with such a high
degree of sensitivity, selectivity and range. Ask for latest Catalogue of Communications Reccivers.
Wide range of models and prices. Attractive easy terms.

WEBB'S

LONDON

THE HOME OF THE SHORT; WAVE ENTHUSIAST

14 SOHO ST., OXFORD ST., W.1

(Open 9.30 a.m. to 6 p.m. Telephone: Gerrard 2089

58 Victoria St., St. Albans. Phone : 4924
41 Carrs Lane. Phone: Mid 5669

Emergency Branch:
Birmingham Depot :

A COMMUNICATIONS RECEIVER

is the ultimate in listening

43.5 to .S4mc. (6.8 ro 555m);

Built-in Frequency Meter Tuning ;

Built-in Noise Limiter ; Variablz

Selectivity ;  Frequency Stability ;
Break-in Relay Operation; Crystal Filter : Four
Band Positions ; Electrical Band Spread ; 9}Valves ;
110 to 250-volt A.C. Speaker

£4.12.0 £24-0-0
THE ‘SKY BUDDY’

Hallicrafters range at the very low price of
£11.10s. (including speaker). Remarkable valus.

Another fine
model from the
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D.C. ELIMINATORS

PRACTICAL WIRELESS

AND LT. CHARGERS

occur from time to time, and in

these days with A.R.P. work and
blacked-out offices we regret that we pet-
mitted a slip to get into our issue dated
November 11th last in the article on
Eliminators. Here, the method of calcu-
lating one part of the bleeder resistance
value was incorrectly stated. Statically,
the value there given by the contributor
was correct.  Unfortunately, however,
when suclhi a bleeder resistance 1is In
use there will be a current load to the lower
part of the total resistance, and this will
lead to an incorrect value, if the method
of calculation which was given is adopted.
Thevefore, the method of calculation should
be as follows: First, settle upon an
arbitrary current which may be ‘‘ bled”
from the total H.T. and this should bc a

EVEN in the best regulated offices, slips

small fragtion of the total current, say
10 per cent., as already explained. Resist-
ance Rl in the diagram published in the
issue in question has to pass this initial
current when connected to a working
receiver and we require 60 volts at the first
tapping above this resistance. Therefore,
60 volts at the initial current, which we
took as 2mA will give a value of 30,000
ohms. The ncxt resistance, R2, is calcu-
lated exactly as-mentioned in the article,
namely, the current of the valve which is
fed from the 60-volt point, plus the bleeder
resistance, gives a total current of 4mA
in the example and as 20 volts have to be
dropped across that resistance the value is
5,000 ohms as mentioned. Thus it will
be seen that all the calculations in the
example arc quite correct, with the excep-
tion of the first scction, Rl.

PRACTICAL TELEVISION
(Continucd from page 241)

tke main projection lens at the top of the
equipment appears stationary. The nqgula-
tion of the mirrors one to the other is set
to allow this to take place, and thc scheme
of * picture chasing” is a familiar one,
and forms the basis of several picces of
scientific equipment. The actual change
from one frame to the other takes place by
cnsuring that the succeeding frame picture
is correctly focused on to the following
mirror at the very instant the previous
frame is about to disappear from view.
By merging the changes in this way the
optical expression given to the eye is onc
of discontinuous movement and is, therefore,
ideally suited to use with a disc scanner
(as seen in Fig. 1), a storage tube or image
dissector tube. The number of pictures
per second is governed by the motor drive,
and can be made to suit any transmission
standard, while the synchronising signals
may be injected just where required, for
the whole scheme of scanning is really in-
dependent of the film motion provided by
the projector unit itself. Furthermore, a
smooth change over from film to studio
scenes and vice versa is possible without
any special adaptations, as issthe case
with the intermittent projector.

The only important defect which has so
far been noticed with this apparatus is the
possibility of frame flicker, even when
the frames per second are at least 50.
This is caused by alternate frames
of the film reflected from the drum being

H. J. Barton-Chapple, a member of our
technical staff, and a regular contributor
to these pages, has just been grantcd a

commission in the R.AF. Volunteer
Reserve.

Alan R. Barnett, for ncarly ten years
East Midlands representative for Ekco,
has severed his connection with the
company.

G. W. Godfrey has given up his position
as general manager of the home televisor
sales section of Baird Television, Ltd.

of unequal brightness, due to the mirrors
getting out of alignment one to thé other.
This is readily corrected by undevtaking a
daily check of angulation,although the task
calls for great skill because of the very small
angles involved.

THE EXTENSION SPEAKER
(Continued from page 237)

The great majority of reputable com-
mercial sets are quite safe in this respect,
and if they are provided with terminals
for an external Joudspeaker, all that is
necessary is to connect up the extension
leads thereto.

When no such terminals are provided
the matter calls for a little care to ensure
gafety (that is, immunity from risk of shock
to anyone handling the extension appa-
ratus).  Probably the simplest method
is to proceed as follows: connect one
lead of the extension pair to one side
of the built-in loudspeaker transformer
primary through a condenser of 2 micro-
farads. Connect the other lead of the
extension line to the remaining side of the
internal output transformer primary, also
through a large fixed condenser. To avoid
breaking into or otherwise interfering with
the wiring of the receiver, the connections
from the condensers may take the form of
short pieces of flex ending in croeodile
clips ; these can be attached to the required
points inside the receiver without disturb-
ing anything. L

Connecting Up

_ In the case of a home-built set, of course,
1t may be that no such precautions will
be needful; if the instrument already
incorporates an output filter the extension
line can be connected straight to the
loudspeaker terminals of the receiver.

Many of the later commercial sets fitted
with terminals for extra loudspeakers
give what is called a low-impedance output.
With thesc the ordinary type of step-down
transformer often found fitted to extension
loudspeakers is not required.

We will conclude our consideration of the
practical and technical side of the question
by adding a reminder that our earlier
suggestion of twin bell-wire for the extension
matevial applies only to lines actually
inside the house; for a lead down the
garden, something weatherproof must natu-
rally be provided ; metal-braided wire is
recommended.

B\

RADIO COMPONENTS

B ULGIN
= Transform-
ers—models for
" all needs. High am-~
plification, nickel~
> alloy cores, even
response curves,
high gain and con-
: tinuous copper windings.
Joints are welded—not soldered. The
range covers all reguirements.

NEON TEST PROD \-/'
A SMALL neon o

' lamp of special
design and manu-

‘
7

facture is I incor-
porated with aprotec-
tive re- sistance. May be

used to detect the “ live”” main of a supply ;
whether a supply is A.C. or D.C. ; continuity

where potentials of 180 v. or over = 1
exists; etc. List No. T.P.5. 7I6 EACH

WATTMETERS

TWO models
(for 250W

and 125W max.)
provide a simple
means of ascer-
taining the power
taken by mains
apparatus. Fitted
with 2 pole 5-A
pins and sockets,
accuracy + 5 per
In a highly

cent. (it
polished bakelite I
c:s(: List Nos. 17I6
U.M. 12, 14. EACH
MICROPHONES
= o TWO car-
ben mi-

crophone cle-
.ments arrang-
ed for push-
pull  opera-
tion,contained
in a highly
polished
I o mium-
plated case
which is sub-
stantially
non-resonant.
Sensitivity is
high and excellent output is obtained.  The
respor:ise is excleption:élly g(;od andhthe back-
ground noise low. omplete wit
four suspension-springs and full 12/6
instructions. List No. M.4. EACH

K Senc NOW/

Please send mec the NEW 128 pp. Catalogue No. .
162, showing full range of Bulgin Products, for
which I enclose 3d. stamps,

PAVALIRI . . s

Advert. of A. F. Bulgin & Co., Ltd., Abbey Road,
Barking, Essex. Tel. RIPpleway 3474 (3 lines).


http://www.cvisiontech.com
http://www.cvisiontech.com

=]

CHARGERS. [ %k
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=ELECTRADIX=

SIGNAL WORK EQUIPMENT,

SERVICE SIGNALLERS
DOUBLE HEADPHONES, with
flat leather headbands for steel
helmet wear. 120 ohms, by S.T.
Co.. 3/9, 4ft. cords. Single
60 ohm. phones with cord DI,
FIELD Telephone Ex-
changes. 5-line and 20-line
portable. Twin and single cable.
TTEADPHONE CORDS, Service
6ft. fitted 2-pin. plugs and 2-hole
socket, £/-. Radie Phone
Cords, 2/6.
RAID SIGNAL PHONES. Com-
plete sets with 5-line exchang
PORTABLE WARDENS'
PTHONES. ete. State want.s
LISTENING MIKES. steel-clad
Electradix, indestructible ; are
ears outside your dug-out,
MORSE KEYS. FewEx W.D, Keys reserved for Ser-
vices. New Keys for training now in production.
A good small key on moulded base TX pivot arm and
knob excellent for learners, 3/8. Fuil size, well fini
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in
Abstracts Published

ADJUSTING WIRELESS APPARATUS.—
Cole, Ltd., E. XK., and Jarvis, H.
- No. 500305.
In a remote-control
device for a wireless
receiver, wherein the
tuning eclement is
driven through a flexi-
ble shaft from a shaft 2
(Fig. 1) actuated
by the tuning knob

key, all brass, solid prot bar, adjustable tension, etc,
B.2, 7/6. Superior fully adjustable, nickel
Anish, 976. Hizh Grad eTypeIV plated fittings, polished
wood base, & fine key, 10.6. Special Key on 3-switch box
for buzzer and 2 lamps, C.A.V., 6°6.

BUZZERS, small type. with cover, 1'6. Power Buzzers.

Morse Transmitters, with key and brass-cased Power
Buzzer., 17/8. Magneto Exvloders, 25/-, Field Telegraph
Sets. Prices on ap lication.

LEARNERS'M h PRACTICE SET. Sound Type
No. 10. with [(ey and Buzzer on base. 3/-. Visual Type
No. 2A with Key and Lamp on base, No. 3A Duplex with
Key and Buvner and Lamp for sound and visual, line plug
i3 on bas
SIGNAL LAMPS by Lucas and Aldis, hooded for night
and day use, telescope sights. key and discs ; for tripod
¢ hand use. Hellographs Mark V, with spare mirrors in
leacher case, mahogany tripo
CRYSTAL SETS. Boudou', 6/6. B.M. Table, 7/8.
WARTIME ELECTRIC SUPPLY. An independent
Emergency or Stand-by Set may be of great value to
vou. Can be transported on any car. All these Sets
ake in first-class order and straight from reserve Stores,
an opportunity for a low price purchase that certainly
cannot be repeated. The Half Kilowatt Set is worth
£40, but our price is only £16 with engine and dynamo.
PETROI. ELECTRIC GENERATING SETS FOR
R LIGHT! CHARG-

single cyl..
water-coaled, self—oumg Stuart
Turner engine gI.
coupled to 50/70 volt.s 10 ampe
shunt dyn
£16. No mcrease in price these
are £40 sets ready for im-
medlste delivery

A 150-watt engine
and aynamo on similar ]mes but coupled to 25/30 volts,
6 amps, dynam
2i Kilowatt nnd other sizes ; Rotary Convertors:and
Motor Ceneraoors all ready for immediate delivery.
FIRE ALARM B LS Waterproof mains, Battery or
Hand magneto Ch
BELLS. 0. type trembler Circular Desk Bell. with
m0vement m gong, 1/6. Wall Bells, trembler. 276.
Ditto, large size, 7/8 Signal Bells, large, metal, 12-volt

single stroke Bells, 10°-,

\IU\T KEEP YOUR
PREPARED !!
Battery Charging on A.C. Mains The A.C. NITN-
‘DAY will keep vour battery fit without attention.
Mc')del N/AS6, 200/250 volts A.C. n.nd D.C. 6/8 volls { amp.,

15
Mudd N/B86, 200250 volts to D.C. 6/8 volts to 1 amp. £5/-.
/C8 2001260 volts D.C., 6:8 volts 2 amps.. 35 -

Model N'D12 200/250 volts o 12 volts I amp.. 38"~
Ditto. 12 volts 2 amps wlth 6-volt tap, 55/-. b amp v
£4/10/-. And many ]

SHELTER CHA (-ERS, with automatic switchgear

for lmge bhatteries.

ARDP A(‘CU\IUL\TOR\ for stand-by H.T. at 8.
h . In 24-volt unit crates. glass

cells. 9/ eq ‘Can be parallel charged off 12 volts,

m:-ouls or {ll-ventflated shelters must be kept

A R P, SHELTER Ventilation and Air Conditioning.
Compact unit, drive off A.C. or D.C. mains. watts
9in. Blower 20 cub. ft. fresh air per min. 25/-isa bargain

g\'l"l‘ QHELTER ELECTRIC PUMPS, for A.C. or
D.C. 12v. t0.230v. Centrifugal all-bronze p throws
120 gals, per hour, 72/6. In special mngod lid ‘polished
mahogany case, b/~ extra. pe R pumps, Twin piston
type for draining shelters, dug-oubs. etc., £6/17/8. Auto.
fioat switch. 45/-.

FLECTRIC IMMERSION HEATERS. Save coal.
Armoured bath or tank type with flex, 1,000 watts 230
volts, 25/-.

OF GREAT INTEREST (N DARK WAR EVENINGS,

LOW COST Home Re-
cording with the all-geared
FEIGII Electric Recorder,
Ball Bearing centre gear box
and traverse rod. Is the
lowest priced electric home
recorder that will fit any
gramo. The set with Track-
ing Gear, Pick-up and tone
arm with diamond 3
Gear only,

Metal biauks, 3/3 d

ACOUSTIC RECORIDJ;‘RS ” &sfx}sclgyv xI;Isw Ml\'OICE
53" ulst&g Selt;/co mﬁ’o? zo‘idlvolce. 10/6.

snb:ggrlbaﬁ aeéflﬂgif{?m?u? 7r§l§slo foxl“epS&/l-l @L

Post Fre
EI.ECTRADIX RADIOS

Junior, 5/8.
5/~ EMERGENCY PARCELS of useful

218, Upper Thames Street, London, E.C.4
st clenitone; Central 46)) mmm——

1. the tuning indicia
are carried on a scale

December 2nd, 1939

LATEST PATENT NEWS

Group Abridgments can be obtained from the Patent Office, 25, Southampton Buildings, London,
W.C.2, either sheet b‘ sheet as issued on payment of a nubacnpnon of 3s. per Group Volume or
bound volumes price 2s. e

wheel 4, driven by a gear wheel 3 on
shaft 2 and wvisiblec through a transparent
cover plate 14 in the panel 13. The scale
wheel 4 is freely mounted on a stud 5

.and for adjustment thereof relative to the

tuning clement, a 'preferably sprung cap-
15 is removed from the cover plate, when,
by means of a screwdriver or like tool, the
wheel 4 may be moved axially in opposition
to a spring 12 out of engagement with the
wheel 3 and then rotated until the correct
tuning position is indicated when the
wheel 4 is released to mesh again with
wheel 3

NEW PATENTS

These particulars of New Patents of interest
toreaders have been selected from the Official
]oprr.ml of Patents and are published by per-
mission of the Controller of H.M, Stationery
ce. The Official Journal of Patents can
be obtained from the Patent Office, 25, South-
ampton Buildings, London, W.C.2, price 1s.
weekly (annual subscription, £2 10s.)

Latest Patent Applications.

0 20591 —CGeneral Electric Co., Ltd.. and
and Aldous, W. H.—High-fre-
quency amplifiers including ther-
mionic valves. November 7th.

29590, —General  Electric Co.,, Ltd.,
and Epsley, D. C—Appantus for
transmitting television., November
7th.

29393.—Hazeltine Corporation.—Auto-
matic control system for television
receivers. November 4th.

29362.—Marconi’s Wireless Telegraph
Co., Ltd., and Stewart, J.—Radio-
receiving systems. November 3rd.

29630. —Modrey, H. J—Carrier for
loudspeakers. Novembher 8th.

) ) et ) e .-u!

I 29400. ——-Mullard Radio Valve Co., Ltd.

i —Cathode-ray tubes. November
4th.

i 20372.—Perkins, A. C. -—Radio circuits.

H November 4th.

{ 29209 —Walker, W. A. H —Kmergency-

i signals radio receiver. November

2nd.

S R - ) S )

29349.—Yardeny, M.—Device for tuning
radio sets. November 3rd.

Specifications Published.
5141565.—Scophony, Ltd., and Rosen-
thal, A. H.—Teclevision receivers.
514170.—British Thomson-Houston Co.,
Ltd., and Mynall, D. J.—Magnetic
deflection of the ray in cathode-
ray tubes.
514213 —Bosch Ges.,
celvmv-apparatm
514270.—Baird Television. Ltd., and
Denisoff, A. K.—Cathode-ray tubes.
514271.—Baird Televizgion, Ltd., and
Nuttall, T. C.—Television and like
receivers.
514319.—Marconi’s Wireless Telegraph
Co., Ltd.—Multi-wave band radio
receivers and the like.
514331.—Philco Radio and Television
Corporation.—Volume-control ecir-
cuits for thermionic amplifiers.
514332.—Philco Radio and Television
Corporation.—Device for supporting
radio coils and the like.

Printed copies of the full Published
Specifications may be obtaincd from the
Patent Office, 25, Southampton Buildings,
London, W.C2, at the uniform price of
1s. each.

R.—Wireless re-

| I - ) | S| TS| M 1 G 1|

ra— - ra—
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A POCKET PORTABLE
(Continued from page 230)

this socket. Also, with a piece of rubber-
covered wire, connect the remaining
filament” terminal on the valveholder and
the wire running from the earth side
(moving vanes) of the two .0005 mifd.
condensers to this same black socket. Fix
to the black banana plug two pieces of
flex ;. to one attach a small black H.T.
plug, and to the other a crocodile clip.

Testing Out

The set is now completely wired-up,
and to test out place the small accurnulator
in the space left (a piece of wood screwed
to the lid close enough to the accumulator
will hold this from moving about); join
the positive and negative spades to it.
Attach to the aerial one of the red banana
plugs, and to the other connect some flex.
The black plug is put in the negative
socket of the H.T. battery and the crocodile
clip to an earth wire.

Phug-in the acrial and ’phone jack, and
listen. If on turmng the tuning knob

nothing is heard, increase the reaction. and

you will soon pick up the loeal station.
Now take the aerial plag out of its present
socket and replace it into the one with the
.0001 series condenser in circnit. ©On
retuning, various other stations should
come in quite well, also with a good out-
door aerial quite a good range should he
covered. Drop the H.T. voltage to 40
volts if the reaction is too fierce. With-
drawing the ’phone plug automatically
cuts off the L.T. and H.T.

With a good one-valve amplifier and
extra H'T. the set works a speaker and
occupics very little room.

PRACTICAL MECHANICS
HANDBOOK
By F. J. CAMM,
400 pages, 6/~ or 6/6 by post from

GEORGE NEWNES, LTD.,
i Tower House, Southampton Street,
{ Strand, W.C.2.
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_ PRACTICAL WIRELESS

Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS
Date of Issue.

CRYSTAL SETS
Blueprinis, 6d. each.
1937 Crystal Receiver ..
’lhe “ Junior ** Crystal Sct

STRAIGHT SETS.
One-valve : Blueprints, 13, each.
All-Wave Unlpen (Pentode) 3
Beginners' One-valver .

'The ** Pyramid > Onc-val\er (HI‘
Pen) .

Two-valve : Blueprmh, 1s each

Four-range Super Mag Two(D Pen)

The Signet Two (D & LF)

Three-valve : Blueprints, 1s. each.
Selectone Battery Three (D, 2 LF
(Trans) 21
%l\ty Shi lmg Three (D 2 LF
(RC & Trans)) .. 5N
l.eader Three (SG D, Pow) o
Summit Three (}IF Pen, D, Pen)
Alt Pentode Three (HF Pen, D
(Pen), Pen) ao
Hall-Mark Three ('-}G Pow) o
Hall-Mark Cadet (D, LF, Peu(.R-C)
¥. J. Cainm’s Silver Souvenir (HF
Pen, D (Pen), Pen) (All-Wave

‘Three)

Cameo Mldget Three ('D 2 L¥
{Trans)) ..

1936 Sonotone Three-Four (HF
Pen, HF Pen, Westeetor, Pen)

Battery All-Wave Three (D, 2 LF

(RC))
e Monitor (IIF Pen, D Pen) .

'l‘ ¢ Tutor Three (HF Pen D, Pen)

The Centaur Three (3G, D

. J. Camm’s Record All-Wn
Three (HF Pen, D, Pen)

The * Colt " All-Wave Three (D,
2 LF (RC & Trans)) .

lhe ‘“ Rapide ” ‘!tmight. 3 lD
2 LF (RC & Trans)) .

#: J. Camm’s Oracle All-Wave
Three (HF, Det., Pen)

1033 * Triband  Al-Wave Three
(HF Pen, D, Pen)

¥. J. Camm’s * Sprite ¥ Phree
(HF Pen, D, 'le )

The * Hurricane
(SG, D (Pen), Pen) ..

F. J. Camm’s “ Push-Button”
Three (HF Pen, D (Pen), Tet)

Four-valve : Bluej rints, 1s. ench’.
Sonotone Four (84, , LF, P) .
Fury TFour (2 8G, I) n)

Beta %mverml Four (S(r, D, LF

Cl. B)

Nucleon Class B’ Four (SG D
(SG), L¥, CL. B)..

Fury Four Snpcr(% SG D Pen)

Battery Hall-Mark 4 (HF Pen,
D Push-l’ull)
* T, Camm’s * Limit * AD-Wave
I‘our {HF Pen, D, LF, P

Al-Wave Corom ik (HF Pen
D, LF,

“ Adme A‘l rave 4 (HF Pen, D
(Pem), 1F, Cl. B)

The * Admiral” Four (HF Pen,
HF Pcn, D, Pen (RC)) 3

Mains Operated.

Two-vaive : Blueprints, 1s. each.
A.C. Fwin (D (Pen), Pen)
A.C.-D.C. Two (3G, Pow)

Selectone A.C. Radiogram Two

(D, Pow).. 3 iy c-

Three-valve © Bluepnnts, 1s. each.
Double- Diode-Triode Thlee (HF
Pen, DDT

D.C. Ace (sé D, Pen) m
A.C. Three (86, D

A.C. Leader (HIY Pen I’ow)
D.C. Premier (H¥ Pon D I’en)
Ubigee (HF Pen, D (I’en), Pen)..
Armada Mains Three (HF Pen, D,

Pen) 48 o op o

F. J. Camm’s A.C. All-Wave Silver
Souvenir Three (HF Pen, D,Pen)

“ All-Wave” A.G. Three (D, 2
LF (RC))

A.C. 1930 Sonotone (AF Pen, HF
Pen, Westector, Pen) .

Mains Record All-Wave '3 (I{F
Pen, D, Pen]

All-Woxld Ace (HF Pen D Pen)

Four-valve : Blueprints, 1s. each.
A.C. Fury Four (8G, 8%, D, Pen)
A C Fury Four Super (3G, SG, 1)

en) £
A. C Hall-Mark (HF I’en n,
Push-Pull)

Al-Wave Threo N

273.38

Battery Operated.

19.2.238
97.8.38

24.9.38

13.4.35

20.9.36
9.10.37
12.2.38

3.9.38

Il

(]

& =
sl =1
s

11.5.35

28.8.37

=

25.7.87

No. of
Blueprund.

PWU
PW94

PW31A
PWS5

PWO3

PW30B
PW76

PW10
PW34A
PW35
PW37
PW39
PWil
Pwis
PWi0
P51
PW353
PW55
PWél
PWG2
PWo4
PWGo
PW72
PWa2
PW73
PW84
PW87
Pw8o
Pwo2

PW4¢
PWI11

PW17

PW34B
PW34C

rWi6
PWeg7
PY\Vi9
Pwal
PWu0o

rwis
PW31

PW19

PwW23
PW25
P29
PW3sC
PW35B
PW3cA
PwWas
PW30
PWod
PWi56

PWio
PW80

PW20
PW34D
PWi5

Universal Hall-Mark (HF Pen, D,

Push-Pullj R, — PW4T
A.C. All-Wave Corona Four .. 61137 PW81
SUPERHETS.

Battery Sets : Blueprints, 1s. each,
£5 iuperhet (Three-valve) 3 5.6.37 PW40
F. J. Camm’s 2-valve Superhet . — PW52
F. 1. Camm's * Vitesse” All-

Waver (5-valver) . 27.2.37 PW?5
Mains Sets : Blueprints, 1s, each
AC. 55 Snpcrhet (Three-valve) ,. — PwW43
D.C. £5 Superhet (Three-valve) . —_ PwW42
Universal £5 Superhet (Three-

valve) .. 59 — PW44
F. J. Camm’s A.C. Superhet 4 .. 31737 PW59
F. J. Camm’s Universal £4 Super-

het 4 — PWa80
“ Qualitone * Universal Four 16.1.37 PW?3
Four-valve : Double-sided Blueprint, 1s. 6d.
Push-Button 4, Battery Model 921038 PW95

Push-Button 4, A.C.

SHORT-WAVE SETS.
One-valve : Blueprint, 1s,

ains Model
(Battery Operated.)

Simple 8.W. One-valver .. o —_ PW8as
Two-valve : Blueprints, 1s. each,
Midget Short-wave Two (D, Pen) —_ PW38A
The “ Fleet’ Short-wave Two

(D (HF Pen), Pen) =5 27.8.38 PWO1
Three-valve : Blueprints, 1s. each.
Ex rlmenter s Short- \V'xue Three

(3G, D, Pov 30.7.38 PW30A
The Prefect 3 (D 2 LF (RC and

Trans)) . - -_— PW63
The Band- Sprend S.W.  Thres

(HF Pen, D (Pen), Pen) 1.10.38 PW¢8

PORTABLES.

Three-valve : Blueprints, 1s, each.
F. J. Camm’s ELF Three-valve

Portable (HF Pen, D, Pen) —_ PWes
Parvo Flyweight Mldget Port-

able (3G, D, Pen) 3 oo 3.8.39 PWi?
Four-vaive : Blueprints, 1s.
“Imp” Portnble 4 (D, L1~ LF,

(Pen)) .. o . .. 19.3.28 PWas

MISCELLANEOUS.

8.W. Converter-Adapter (1 valve) — PW48A

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS.
Blueprints, 6d. each.

Four-station Crystal Sct .. "23.7.38  Aw427
1034 Crystal Set . g - — AW444
150-mile Crystal Set co — AW450

STRAIGHT SETS.

Battery Operated.
One-valve : Blueprint, 1s.

B.B.C. Speciul One- valver oo -— AW387
Two-valve : Blueprints, 1s. each.

Melody Ranger Two (D Trans) . — AW388
Full-volume Two (3G det, Pen) — AW392
Lucerne Minor (D, Pen) . 3 — AW426
A Modern Two-valver .. — WM409
Three-valve : Blueprints, 1s. each

Class B Threc (D, Trans, (lass B) — AW386
£5 5s. 8.G6.3 (8G, D, Truns) 2.12.33 AW412
Lucerne Ranger(SG D, Trans) . — AWw4e2
£5 Ba. Three: De Luxe Version

(8G, D, Trans) . . 19534 AW435
Lucerne Stralght Three (D RC,

Trans) . — AW437
Tmnsportuble Three (SG D ) WM271
Simple-Tunc Three (3G, D, Pen) June ‘33 WM327
Economy-Pentode Three (S

Pen) - Ocl ’33 WM337
WM 1034 Standard’ Thrce i

(SG, D, Pen) —_— WM351
£3 3s. Three (8G, D Tr.ms) . Mar.,’3% WM354
1935 £6 6s. Battery Threc (8G,

D, Pen) .. %o -_— WM371
PI¥ Three (Pen, D I’eu) o _— WM389
Certainty Three (SG, D, Pen) = WM393
Minltube Three (8G, D, Tmns) e '35 WM306

+All-Wave Winning Three (SG D

Pen) 55 — WM400
Four-valve : Bluepnnts 1s 6d. each.
65s. Four (8G, D, RC, Trans) .. —_— AW370
2HF Four (2 8G, I), Pen . - AW421
Self-contained Four (SG, D, LF,

Class B) . . Aug.’33  WM331
Lucerne Stmight Four (SG D

LF, Trans) — WM350
€5 58, Battery Four (HI‘ D, 2 L[') Feb,’35 WM381
The H.K. Four (8G. 8G, D, Pen) Mar.’35 WM384
The Auto Straight Four (HF Pen,

HI Pen, DDT, Pen) .. Apr,’36  WMi04
Five-valve : Blueprints,.1s. 6d. each.

Super- qunllty Five (2 H¥, D, RC,

Trans) . - WM320
Class B Qundr'idyne 2 SG D, LI'

Class B) . — TWM344
New Class B Five (2 SG D L'[‘

Class B) . 23 e L WM340

These Blueprints are drawn full size.

Copies of appropriate issnes containing descrip-
tions of these sets can in some cases be supplied at
the faollowing prices, which are additional to the cost
of the Blueprint. A dash before the Blueprint Number
indicates that the issue is ont of prin

Issues of Practical Wireless .. 4d. Post Paid

Amatemr Wireless ... e 4d -
Wireless Magazine ... 1/3

The Index letters which precede the Blubprint
Number indicate the periodical {n which the descrip-.'
tion appears : Thus P.W. refers to PRACTICAL
WIRELESS, A.W, to Amateur Wireless, WM. to.
Wireless Magazine.’

Send (preferably) a postal order to cover the cost
of the blueprint and the issue (stamps over &d.
unacceptable) to PRACTICAL WIRELESS Blueprint,
Dept., George Newnes, Ltd., Tower Housc, South-
ampton Street, Strand, W.C.2.

A

Mains Operated.
Two-valve : Blueprints, 1s. each.

Consoelectric Two (D, Pen) A.C. —_ AW403
Economy A.C. Two (D, Trans) AC. — WM286
Unicorn A.C.-D.C. Two (D, Pen) — WM394
Three-valve : Blueprints, 15, each.
Home Lover's New All-clectric
Three (8G, D, Trans) A.C. ., = AW3s3
Mantovani A.C. Three (HF, Pen,
D, Pen) ., 7o o5 o - WM374
£15 15s. 1936 A.C. Radiogram
(HF, D, Pen) ,. o .. Jan, 36 WM401
Four-valve : Blueprints, 1s. 6d. each.
Al Metal Four (2 5G, D, Pen) .. July ‘33 WM329
Harris' Jubilee Radiogram (HF,
Pen, D, LF, P) .. «. .. May’35  WM386
SUPERHETS.
Baltery Sets : Blueprints, 1s. 6d, each.
Modern Super Senior i iq —_ WM375
’Varsity Four 5 .. Oct. '35 WM395
The Request All- Wa\er o .. June ‘36 WM407
1935 Super-Five Battery (Superhet) — WM370
MllnS Sets : Blueprints, 1s. 6d. each.
etode ?uper Three A.C. i5 May WM359
M.” Radiogram Super A.C... WM366
PORTABLES.
Four-valve : Blueprints, 1s. 6d. each,
Holiday Portable (SG, D, LT,
Class B) .. 3 .3 ag - AW393
Family Portable '(HF, D, RC,
Trans) .. - B o Bo - AW447
Two H.F. Dortable (2 86, D,
QP21) = WM363
Tyers Portable (SD D, 2 Trans) -— WM367

SHORT-WAVE SETS—Battery Operated
One-valve : Blueprints, 1s. each.

S8.W. One-valver for America . 15. 10 38  AW42
Rome Short-Waver o - AW152
Two-valve : Blueprints, 1s. each.
Ultm-short Battery Two (3G, det
n) . Feb. ’36 WM402
Home made Coil Two (D, Pen) A — AW440
Three-valve : Blueprints, 1s. each.
World-ranger Short-wave 3 (D,
RC, Trans) - AW355
Dxperlmenter 8 G-metre Set (D
Trans, Super-regen) 30.6.34 AW438
The Carrier Short-\\avcr (BG D P) JuIJ '35 WM300
Four-valve : Blueprints, 1s. 6d. each.
A.W. Short-wave World-beater
(HF Pen, D, RC, Trans) AW436
LEmpire Short-waver (8G, D, Rc, J
Trans) — WM3313
Shndard I‘our-\ alver Short-waver
(8G,D,LF,P) .. .. v 227.30 WM383
Superhel B Blueprint, 1s. 6d.
Simplified Short-wave Super .. Noy. '35  WAM307
Mains Operated,
Two-valve : Blueprints, 1s. each.
‘Fwo-valve Mains Short-waver (D
Pen) A.C. - AW453
“W.M Long-que Converter .. - WH380
Three-valve : Blueprint, 1s.
Emlgrator (8G, D, Pen) A.C. ., WM352
Four-valve : Blueprint, 1s. 6d.
Standard Four-valve A.C. Shorts
waver (8G, D,RC, Trans) .. Aug, '35  WM301
MISCELLANEOUS.
S. W One-valve Converter, (Price
— AW3a3g
Enthusinst’s Power Amphﬂer (1 (S) — WM387
Listener’s 5-watt A.C. Amplifier
(1{6) 5 .. B WM392
Radio Unit (2v.) for WM392 (1/-) Nov. ‘35 WM398
Harris ];Iectrogxam battery ame
plifier (1/-) - WM399
De Luxe Concert A.C. Electro-
gram (1/-) .. Mar.’36  WM403
New Style Short-wave Adapter
1/- o —_— \\‘Mass
Trickle Charger (od ) o Jan. 5,35 AW462
Short-wave Adapter (1/- ) 7 —_— AWI56
Superhet Converter (1/-) . —_— AW457
B.L.D.L.C. Short-wave Couverter
1/-) .. May’36 ~ WM405
Wilson Tone Master (1/- ) .o June ‘36 WM16
The W.M. 1.C. Short-wave Con-
verter (1/-) 1 - . - WHM408
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Club Reports should not exceed 200 words in length

aad should be receiped First Post each Monday
morning for pubdblication in the following weel's issue.

SLOUGH AND DiSTRICTY SHORT-WAVE CLUB
Headquarters ; Toc H Headquarters, Willinin Street,

Slough.

Hon. Sec. ; K, A. Sly (G4MR), 16, Buckiand Avenue,

Slough.

Meetings : Alternafe Thursdays at 7.50 p.m.
* Al‘ the meeting held on November Oth, 1939, the
chief item of interest was a talk by Mr. Houchin
(G3GZ) on the Principles of Radio, the first of a series
of lectures to be given at each meeting, in which he
denlt with Alternating Curreuts. Mr, Houchln dealt
mainly with the static transformer, and during the talk
he cleared up many points which had puzzled members,
in the constructfon of mains transformers. He dealt
fully with the safety margins which must be carefully
observed in their construction.

Morse practice took place ag usual, many members
taking part. A mew practice sct has been bullt by
G4MR for the use of mentbers, and it operates a horn
type speaker very efficiently, thus permitting members
to take part who have no "phones.

! Discussions took place on.conditions durlng the
past fortnight, withspecial reference to 28 me/s. Several
new and strange call-slgns were reported.

PRACTICAL WIRELESS |
Classified Advertisements

Advertisements are accepted for these
columns at the rate of 2d, per word. Wozds
in black face and/or capitals arec charged’
double this rate (minimum charge 2/- per

paragraph). Display lines are charged at
4/- per line. 1 advertisements must be
prepaid. communications should be
addressed to the Advertisement Manager,

“ Practical Wireless,” ower House,
Southampton Street, Strand, London, W.C.2.
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LOUDSPEAKER CONVERSIONS

BAKER'S Triple Cone Conversions Will Immensely

Improve Reproduction of Your Present
Speaker. Enpables you to bring vour speaker right
up to date and obtain really realistic reproduction
at the cost of a few shillings ;" free descriptive leafiet
from the Pioneer Manufacturers of Moving Coil
Speakers since 1925.—Bakers Sclhurst Radio, 76,
Sussex Rd., South Croydon.

RECEIVERS, COMPONENTS AND
ACCESSORIES

NEW LOUDSPEAKERS

OUTHERN RADIO’S Bargains.
ALL Articics Fully Guaranteed. Postage extra.

5 / —Parcel of useful components, comprising
~ condensers, resistauces, volume controls,
coils, wire, circuits, etc., ctc., value 25/-. 5/- per
parcel.
IO / —Parcel -of useful components, comprising 100
~ articles, including clectrolytics, valveholders,
cte., cte., value 55/-.  10/- per parcel,
I 5 —Service man’s component kit. Comprising
= clectrolytic condensers, volume controls,
tubular condensers, rcsistances, valveholders, wire,
mica and Mainsbridge condensers, ete., ete. 120
articles containcd in strong carrying case 9" x 77 x 77,
value 65/-. 15/~ the complete kit.
2‘/ —Small traders’ parcel of components, com-
~ prising at least 150 articles, including 24
assorted tubular coudenscrs, 24 valvelholders. 36
resistances, 12 Mainsbridge type condcusers, ¢ clectro-
lytics, etc., ete., value 85/-, 21/- per pareel.
5 / —Twelve Mainshridge  type condensers, 1-2-4
= mfd.; 5/- per dozen.
4 —Telsen 3-rapge meters (volts and mtiliamps),
/' 4/-; Morse tappers, 2/11.
UZZERS, 1/6; crystal detectors, 2/-; crystal sets,
5/8,; crystals, 6d.
2 /6-—01"moud loudspeaker units, 2/6.

2/ —Tool or instrument ecarrylog cases ex-

“ (lovernmentstock. Wood 897 X 77 x 77, 2/-each.

SOUTHERN RADIO, 46, Liste Street, London,
W.G. Gerrard 6653.

Position of Condensers

ORDI.NART paper, tubular or mica
condensers” may” be mounted i any

posilion, but some care is necessary when

using electrolytic  condensers.  The wet
type of condenser of this variety must be
mounled in a vertical position, or at least
so that the wvent holes are uppermost.
1When using these components, therefore, look
for mounting instructions on the case, as
it is generally indicaled whether or not
they must be mounted in a certain position.

Gramophone Working
THE majority of listeners who use the
gramophone  section regularly will
-appreciate that a light so directed that it
illuminates the edge of the turntable is a
valuable accessory, as it ensures thal lhe
needle is correcty placed and also avoids
damage lo the record. Special small turn-
table illuminating lamps are available, but
an economy may be effected by arranging
that these are switched off when the
‘gramophone lid is closed down. On most
'lids a self-supporting or similar slay is
'fitted, and usually two contacts may be
mounted on this in such a manner that
‘when the lid is lifted the light is in circuit
‘and when the hd is lowered it is open-
‘circuited.

READ
¢« THE CYCLIST?”»
3d. Every Wednesday

AUXHALL.—AY goods previously advertised are
still available ; send now fov Iatest price list,
free.—Vauxhall Utilities, 163a, Strand, W.C.2.

“ QTAND-BY ” Crystal Set. Specified ecoil 2s.,
case 0d., or complete kit of parts, 10s. 3d. post
free.—T. W. Thompsou and Co., 176, Greenwich High

Road, S.E.10.

5 Bargain Parcel comprising Speaker Cabinet,
< Drilled steel Chassis, eondenscrs, resistances

and many other useful components. Worth £2.

Limited number. Postage 1/-.—Bakers Selhurst

Radio, 75, Susscx Rd., South Croydon. :

ANKRUPT BARGAINS. Brand new 1938-9 modeis,

makers’ sealed cartons, with [gnarantees, at less

40 per cent. below listed prices; also Midgets, port-

ables, car radio, Send 1id. stamp for lists, Radio

Bargains, Dept. P.W,, 261-3, Lichfield Road, Aston,
Birmingham.

ANKRUPT BARGAINS. Al new goods. Porta-
dyne A.C./D.C. 1940 maing all-wave superhets,

7 gus. Portadyne superhet battery portables. £6/10/0.
12v. A.G./D.C. all-wave superhets (listed 16 gus.).

9 gns, Many others. State requirements, 5-watt
lampe, 12/- “dozen. Full stock valves all types.
Service parts. Repairs.—Butlin, 6, Stanford Avenue,
Brighton.

LOUDSPEAKER REPAIRS

OUDSPEAKER repalirs, Britlsh, Ameriean, any
make. 24-hour service, moderate prices.-
Sinclair Speakers, Pulteney Tcrrace, Copenliagen
Strect, London, N.1.

L.S. REPAIR AND REWINDING SERVICE: 24-
hourservice. See below :—

EPAIRS to moving coil speakers a speciality.

New cone assemblles fitted. Speech coils and

fields wound or altered. Mains transformers, chokes,
eliminators and vacuums repaired, prices quoted.
Speaker transformers, Class “* B’ L.F. transformers
and pick-ups rewound at 4s. each, post free. Discount
trade. Estimates free. Guaranteed satisfaction.
L.S. Repair Service, 5, Balham Grove, Londou, 8.W.12.
*Phonc : Battersea 1321.

STAMPS

REE!! Twenty Unnsed Colonials, * Neurope ™
(11d.) 50 for );1;{.—G. H. Barvett, Limington,
Yeovil, Somerset.

3 OO SPEAKERS from 6/6 each, P.M. and
) energised 4in. to 14in. including several
Epoch 18in.—Sinclair Speakers, Pulteney Terrnce,
Copenhagen Street, London, N.1.

NEW CHASSIS

RMSTRONG COMPANY have a number of chassis
. not in the current catalogue, for disposal. These
chassis carry the makers’ generous guarantee and
represent outstanding bargaius. An exampic of one
or two models described hereunder.
EMSTRONG Model RFPR/T, 9-valve All-wave
Radiogram chassis covering 4 wave bands and
lucorporating R.C. coupled Triode Push-pull output,
capable of haudliug 8 watts. £7 18s. ¢d.
ARMSTRONG 7 and 8 Stage Radiogram chassis,
complete with Speakers, ready to switch on.
£4 10s. 0d.
RMBTRONG have a number of other models at
equally ecouomical prices. Kindly send us vour
requirements
Alt!lSTROXG will send any chassis on 7 days’
approval.
RMSTRONG COMPANY, Warlters Road, Hollo-

way, N.7.

MORSE EQUIPMENT

ULL range of Transmitting Keys, Practice Sets,
Oscillators, Recorders and other Radio Telegraph
Apparatus, designed and manufactured by T. R.
McEiroy, World Champion Telegraphist. Abso-
lutely first-class construction. McElroy Amateur Koy
7/6 post free.— Webl's Radia, 14, Soho Street,
London, W.1. ‘'Phone: Gerrard 2089.

COMMUNICATION RECEIVERS

INEST selection in the country. Bole Agents for

. famous HALLICRAFTERS Receivers, ranging in
priee from £11-10-0 to £150. Attractive casy terms.
Demongtrations at our London $Showreoms, 60-pade
Catalogue post free 2d.—Weblb's Radio. 14, Soho
Street, London, W.1. 'Phone : Gerrard 2089,

TECHNICAL LITERATURE

TECHNICAL BOOKS for the enthusinst. Hun-

dreds of constructional theoretical circuits short-
wave equipment. Radio Society of (Great Britain
Handbook, 2/9 post frec. 1840 Editiou American
Radio Relay Leagne Handbook, 6/- post free. American
““Radio Handbook,” 7/6 post free. R.C.A. Amerivan
Receiving Valve Manual, 1/6 post free.—Webb's
Radio, 14, Noho Street, London, W.l. ’Ihone:
uerrard 2089,

RADIO MAP AND GLOBE

EBD’S RADIO MAP of the World enables vou to
locate any station heard. 8ize 40”7 by &0°.
2-colour heavy Art Paper, 4/6. Limited supply on
Liven. 10/6. WEBB'S RADIO GLOBE-—superb
12" full-colour model. Radie prefixes, zones, etc.
Heavy oxydised mount. Post Pald, 27/6.—Webb's
Radio, 14, Soho Street, Londou, W.1. ’Phone:
Gerrard 2089,

FREE ADVICE BUREAU

COUPON

Thia coupon is available untit December 9th, I

PR 0 0 D 10 00 S -8 &
S 1o D

1959, and must accompany all Queries and :
Hints. i

PRACTICAL WIRELESS, 2/12/39 T
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RECEIVERS, COMPONENTS AND

ACCESSORIES

GALPIN®S ELECTRICAL STORES offer the felluowing
keen bargains as detailed below, see last paragraph

for full details and address.

DYNANOS, all shant wound for eharging or lighting,
220 'v.-—10 a., £4/10/0; 100 v.—45 a., £8/10/0 ;
£4/100;

50-75 v.—25 a., £5/100; 50-75 v.—15 a.,
50 v.—4 a, 35/-: 20 v.~8 a,, 32 6.

METERS, Voltmeters. switchboard type, 15/-; amp-
meters dltm 15/-; 2in. dia. moving eoil milliamp-
meters by Turner or W mfmx B.S. first grade, 0-5 and

0-58, 17,6 each.

RELAYS, Telephone. malti-contact,

super sensitive, 5/-, post 9d.

TRANSFORMERS, 200-250 v. input, output 5-7,000
volts at 30 m/A, price 5/-, post 9d. Ditto, enclosed in

petrolenm jelly, 76, post 1/-.

BELL WIRE by Standard Telephones, 300 sd. eoil,
150 vd. eoil, twin 22
250 yd. coil, single 18 gaunge,

sinyle 22 gauge, 3i-, post 6d.;
gange, &/-, post 9d.;
4f-, post 1/-.

TRANSFORMERS by Standard Telephones, input
268-25¢0 v., 50 evcle, 1-ph., eutpnt 250-0-250 v., :Z(N)
myA, three 4-volt windings and 50 v. — 4 a. winding,

1216 each.

MACKIE double output generators. ex. R.AF.,

output 1,200 v. at 100 mjA and 10 V. at 4 amps.,

speed ‘}000 r.p.m., 12:6 each, carriage 1/6.

ROTARY Converter by Mackie, input 110/220 v,
D.C, eutput 10 volts at 30 amps., D.C,, price 37/6,

carriage forward.

T.6.6. 2,000 m.f. Electrolytic condensers, 50 volt

working (brand new), 5'- each, post 6d.
AUTO Transforivers, 58 watt, 25/-;

1,000 watt, 426 ; 1.500 watt, 57/6 ;
for re-winding, 5/— ot /-,

EVERSHED ex.-R.A.F. hand-driven generators, in
rew condition, 800 v. at 30 m/A and 6 v. at 2! amps,,
useful as megger genies for all test work, 20/- each,

carriage 1/6.

TERMS (ash with order or C.0.D. (C.0.D. is post
only and charges extra). All goods pnaranteed.  All
geoods three days approval from date of delivery.

EALPIN’S ELECTRICAL STORES, 75, Lee High Rd.,

Lewisham, London, S.E.13.

low ecurrent
action, heavy mlutinvid contacts, 2,6 each, post 3d.,
2 tor &f- or 3 for 6/-, post 6d. ; G.P.O. glass top relays,

750 watt, 32/-:
500 watt cores

CABINETS

A CABINET for Every Radio Purpose.

NVERT Your Seé into a Radiogram at Minimum
Cest ; surplus cabinets from noted makers uuder
cost of manufaeture (undrilled), 30/- upwards ; motors

at whelesale price.
NDRILLED table, console and
ecabinets from 4/6.
NSPECTION Invited;
customers.

. L. SMITH and Co., Ltd., 289, Edgware Road,

W.2. Tel.: T'ad. 5891.

loudspeaker
photos loaned to couutry

MISCELLANEOUS

INE FILMS: 95 mm,
List.—Write : Hohbs,
King’s Park, Glasgow. Also wireless valves, cheap.

ANTED Ferranti M.T.4- speaker.

16 m.ni. small reels ;
83, Curling Crescent,

Please give
lowest price.—H. Garratt, 365 Forest Rd., F.17

SUPERHET KIT. Complete 27/6 ;
£ cal Wireiess,”” 5/
S.A.E—H. Bdmett 2, Chureh Street, Evesham.

) * Practi-
Modern mains all-wave,

Handbook

N

unique
G s shows the easy way to

PA ES 3 secure A . M.XI.C.E.

AMIMechE AM!BS

AMI.AE., ‘Am. I.W.T,,

A M.IR.E., and similar qualifica-

tlons. WE GUARANTEE—“ NO PASS-NO
FEE.”” Detalls are given of ever 150 Diploma
Coursea in all branches of Civil, Mech., BElec.,
Motor, Aero, Radlo and Television En-
gineering, Building, Government Employ-
ment, ete. Write for this enlightening Handbook

to-day FREE and post free.

British Institute of Engineering Teclmology,
409, Shakespeare House, 17, 18, 19. Stratford Pl,. W_1

RADIO---AS USUAL!

SPECIAL PURCHASE

“AIR WARDEN” 5-valve Midget Receiver
FOR A.C. MAINS. 200-250 v. Completely self-
contained in well-finished, polished Oak Cabinet,
12 x 9 x 8}ins. -Well built-in Moving Coil Speaker.
Wave Range 190-550 metres. Usual Price
£6 6s. 0d. Our Price 55/-. The Idcal Stand-by
Set.

PREMIER SHORT-WAVE KITS
for OVERSEAS NEWS

Incorporating the Premier 3-Band 8.W. Coil. 11-86
Metres without coll changiniz. Each Kit is complete
with all components, diagrams and 2-volt valves.
3-Band S.W. 1 Valve Kit, 14/9, 3-Band S.W. 2
Valve Kit, 22/6.

DE LUXE S.W. KITS

Complete to the last detail, including all Valves and
colls, wiring diagrams and lucid instructions for
bmlding and working. Each Kit is supplied with a
steel Chassis and Panel and uses plug-in Coils to
tune from 13 to 170 metres.

1 Valve Short-Wave Receiver or Adaptor Kit 20/-
1 Valve Short-Wave Superhet Converter Kit.. 23/-
1 Valve Short-Wave A.C. Superhet Gonverter

Kit .. .. 26/3
2 Valve Short-Wave Receiver Kit .. 29/-
3 Vatlve Short-Wave Screen Grid and Pentode

Ki .8 . 68'~

REPLACEMENT VALVES FOR ALL SETS
EUROPA MAINS VALVES. 4 v, A.C. Typess
A.C./S.G., A.C./V.MS.G.,

(5-pin), all 5;3 each-
4 H. i ; A.C./Pens.

, 6/6 ; A.C./P.X.4, 7:13; Oct. Freg. Changers,
6 3 Double Diode Triodes, 7/6 ; 3i-watt D.H.
rlode, 7,6 ; 350 v. F.W. Rect.,, 56; 500 v-.
F.W. Rect, 6/6; 13 v. .2 amps. Gen. Purpose
Triodes, 5/6 ; H.F. Pens. and Var.-Mu. H.F. Pen.,
Double Diode Triodes Oct. Freq. Changers, 7/6
cach. Full and Half-wave Rectifiers, 6,6 each.

TRIAD HIGH-GRADE US.A. VALVES, all types
in stock. Standard tubes, 5/6 each. Octal Base
tules, 6/6 each. 210 and 250, 8/6 each.

PREMIER BATTERY CHARGERS for A.C.
Mains.  Westinghouse Rectification complete and
ready for use. To ¢ harge 2 volts at 3 amp., 11/9;
6 voits at } amp., 19/-; 6 volts at 1 amp., 22/6;
12 volts at 1 amp., 24/6 ; 6 volts at 2 amps., 37/6
MOVING COIL SPEAKERS all complete with
trausformer, Rola 8in. P.M.'s, 16/6; 10in.
P.M.s, 22/6 ; G.12 P.M.'s, 66/-.

Energised Modcls. Plessy 8inm., 2 .:00 or 7,500
ohm field. 7/6 ; .12 eneryised, 5

HUGE PURCHASE OF US.A. MAINS TRANS-
FORMERS at Pre-War Prices. Manufacturers
surplus. All brand new and Guaranteed.

Input 110 v. and 220 v. A.C. Output 325-325 v.,
120 m.a., 6-3 v., 2-3 amps.,, 5 v. 2 amps. CT.,
7 6 each. Input 230 v. A.C. Output 325—325 V.,
73 m.a.. § vo 2 amps,, 6-3 v. 2-3 amps. C.T. 6,6
eacl. Input 100-50 v., 300-300 v. GO mA. 4 v.
5a.CT.,4v.1a, 6/11.

PREMIER Short-Wave Condensers, all-brass
construction, with Trolitul insulation, 15 mmf.,
1/9; 25 mmf., 1/10 ; 40 mmf., 2/-; 100 mmf., 2/3 ;
160 mmf., 2/7 ; 250 mmf,, 2 11.

PREMIER SHORT-WAVE COILS, 4- and 6-pin
types, 13-26, 22-47, 41-49, 78-170 metres, 2/~ each,
with eclreuit. Special set of 8.W. Coils, 14-450
metres, 4/9 set, with cireuit. Premier 3-band
8.W. coil, 11-25, 19-43, 38-86 metres. Suitable
any type eirewit, 2/11. 3 Gang Condensers
fully screened, 1/6 each.

UTLLITY Micro Cursor Dials, Direet and 100.1.
Ratios, 4/3.

Orders 5/- and over sent Post Free. Uwdler 5/-
please add Gd. postage.
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YOU MUST HAVE A
PREMIER 1940 CATALOGUE

111 PAGES PRIiCE 6d.
GET YOUR GOPY TO DAY !

ALL POST ORDERS TO Jubilee Works, 167, Lower
Clapion Road, Londen, E.5. Ambherst 4723
CALLERS TO : Jubilce Works, or our NEW
PREMISES, 169, FLEET STREET, E.C.4,

. Central 2833
or 50, High Street, Clapham, S.W.2. Maeawlay 23581
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RECEIVERS, COMPONENTS AND
ACCESSORIES

RADIO CLEARANCE, LTD.

FILAMERT ‘fransformers, Ivput 200-Z5¢ volts,
ontput 4 voits 4 amps., 4 volts 6 amps. 3/11 each.
MAINS Transformers, American ¢ windings, inpnt
200-250 volts tapped, output 350-0-350 volts, 100 m.a.,
5 voits, 2 amps., 6.3 volts 5 amips. .. . 8/6each
G.E.C. Mains Transfermers, Awmerican windings,
3560-0-350 volt 65 m.a., 5 volt 2 amp., 6.3 volt 2.5 amp.
Suitable fo? replacements in G.E.C. models, 5/6 each

Aute Transformers, 100-230 volt .. o 6;3 each
24 Mfd. Can Type Llectrolvtlcﬁ, 450 volts
working = .. 1/6 each
T.C.C. 8 mfd. Can Wet T)pe Electrolytxcs,
430 volts working 8 .. 1/3each

PRESS BUTTON UNITS \\lth 6 press buttons, ready
for wiring into set, with circuit . 6/1t each
BULGIN 20 ohins Wire-wound pots .. 1/-each
Stranded Push-baek Wire. 1d. per yd., 12yds. 10d,
CHASSIS Mounting Valve Holders, American, 4-, 5-, 6-
and 7-pin, 4d. each. Octal, 6d. each. Loctal, 10d.
each. 7-pin English type, 3d. each,

ROTHERMEL Piezo Crystal Speakers, 7iin. Cone.
List 55/-. Our price, 10/6 each. 10in. Cone 12/6 each
CRYSTAL Pick-up, high-grade American Bronze
finish, complete with arm .. 21/- each
POLAR N.8.F. 1-watt reslsmnces, 4d each 3/9 dez.
All sizes up to 2 meg.

WEARITE Mains Transformers. Made to strict
electrical standards, wire end type, all windings eentre
tapped, screened primaries, tapped inputs, 200-250
volts. Screw adjustment.

TYPE R.C.2. 350-0-350 volts, 120 m.a.: 4 volts
2.5 amps., 4 volts 5 amp. .. .~ 12/6 each
TYPE R.C.4. 500-0-500 volts, 150 m.a.; 4 veolts

2amps., 4 volts 2 amps., 4 volts 2.5 amps,, 4 volts 5.6
amp. Y .. 21/-each
TYPE R €. 2 Droythrouph tvpe, capped.

TYPE R.C.4. Upright mounting type, fully shrouded.
PHILCO Mains Transformers. American Windings,
350/350 volts, 65 m.a. ; 6 volts 3amps., 5 volts 2 amps.

5/- each
Ditto, but 80 m.a. . - i, 6/6 each
Dltto, but S0 m.a. .. 3 .. Tj6each

AMERICAN C.T.S. Volume Coutrols, fineat mﬂde,

divided spindles, length 2}in., with S\Vllcl;

5,000, 10.000, 25,000, 50,000, 100,000 /6 each

Less Switch, 50,000, 100,000, 500,000 .. 1/9each

Wire-wound 5 watt (less switch), 10,000, 25,00!) ohms
2/- each

BRADLEY Wire-wound Volume Controls, with switeh,

600,000 ohms. 1/- each
WEARITE GHOKEs,scrcemd .. 1/6each
PLESSEY DRY ELECTROLYTICS. CAN TYPE:
12 x 6 mfd, 500 volts working 1/6 each
12 x 16 ,, 350 volts s 1/6 eaeh
12x8 , 500 volts 1/6 each
16 x8 ,, 475 volts 1/6 each
6x6 , 500volts 1/6 cach
12 ,» 450 volts ., 1,6 each
8 \: 8 x 8 mfd. 500 volts workm" - 2/11 each
X 8x 4 x4 mfd. 500 volts workin . 2/t1 each

12 x 8 x 8 x 8 mfd. 500 volts working .. 2/11each
16 mfd. 450 volts working .. 1/3 each
16 x 16 mfd. 350 volts working 1/6 each
B.f. CARDBOARD ELECTROLYTICS, wu'e-end type,
550 volts working. 8 mfd., 1/9 ench 8 x 8 'mfd,
4-lead type, 2/9each. 8mfd. Mldget Tubular, wirc-end
550 volt \\orkmg 0 2/- each
Bias Wire-end Type 50 mfd 1" volt, 1/3 each.
50 mfd., 50 volt o .« 1/6 each
Tubular Wire-end nen- lnductne papcr, all sizes up
to 0.1, 5d. each ; 4/9 doz.
Mctnl Case 1 hole fixing Elec(rolytlc Condensers
550 volt working. 8 mfid., 2/6 each.
STANDARD TELEPHONE HEADPHONES, ppslstnnce
2,000 ohms and 4,000 ohms . ’ 6/11 pair
VOLUME CONTROLS, 1000 and .)000 ohms with
switeh . 1/3each
.0005 3-gang Tumng Comlenser l'nlts, \v:th trimners
2/11 each
PLESSEY Energised Spenl\ers 1,500 ohm field, 8in.
Cone, with trans. .. 7/11 each
10In. Cone, 2,500 and 1000 ohm Fleld \mh trans.

2/6 each
6in. Cone, 2,500 and 1,500 ochm Field 5/11 each
RUBBER GROMMETS = oL 4d. doz.
S.P.D.T. Twist Switches .. .. 1leach

RAYTHEON First-grade Valves, l.lrf'est stockists, all
types in stock, including Glass Senes Glass Octal
Series, Metal Series, Bantom Series, Single-ended
Metal Series, and Resistance tubes; all at most
competitive prices; send for Valve lists.

All Orders Must Inchuie Sufticient Postage to Cover.

Hours of Buslness : 9 a.m.-8 p.m. Safurdays; 9 an.-

1 p.m.

RADIO CLEARANGE, LTD., 63, High Holborn, London,
W.C.1. Telephone : HOLVorn 4631.



How PRACTICAL MECHANICS
Twill brighten
your
CHRISTMAS

Readers of PRACTICAL WIRE-
LESS are all technically-minded,
and that is why the December
PRACTICAL MECHANICS is of

¢ s particular interest to you! It con-
"' 2 tains a number of special mechan-
ical features to help make your

Connecting a pick-up permanently to a battery
detector stage.

Special Contents Include : R Christmas a success—it shows you
. how to broadcast your own pro-
BROADCASTING YOUR OWN grammes, how to give a really
PROGRAMMES K mystifying conjuring show, and
How to connect and use the Gramophone & LT+ how to synchronise sound with
with any existing receiver, and suggestions —G8 Y
for increasing the entertainment provided £ -—r_BATr 17-} your cine camera.
by Gramophone Records with various ¢ =
devices.
Fitting a
EASY MAGIC FOR CHRISTMAS pick-up to a
Mystifying tricks that need neither skill detector
nor special apparatus. stage in a
mains re-
ceiver.

'SYNCHRONISING SOUND
WITH A CINE

How gramophone records can be made
for use in conjunction with cinematograph
films.

COPYING WITHOUT A CAMERA |

An ingenious idea for copying articles
from books without damaging the book.

A MYSTERIOUS SUBSTANCE

Facts about Radium and its varied applica-

tions.
BUILDING A GLIDER Fr

P

ey 23 dS2
gl

11

SCIENTISTS ON GHOSTS
CHEMISTRY FOR- BEGINNERS
MAKING A PERSPECTOGRAPH

A device for enabling artists to draw
buildings, etc., in coirect proportion,
Etc., Etc.

IN THE DECEMBER |. T

Order a copy from D.
your Newsagent J
To-day ! -
v

The Magazine of Modern Marvels.

George Newnes, Ltd.

Published every Wednesday by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, and Printed in England vy
THE NEWNES & PEARSON PRINTING Co., LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand : GORDON & GoTeH, LTp, South
Africa : CENTRAL NEWS AGENOCY, LID. Practical Wireless can be sent to any part of the world, post free, for 178, 8d. per annum six months, 8s. 10d,

Registered at the General Post Office as a newspaper and for the Canadian Magazine Post. : /
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o 'PRACTICAL TELEVISION

Contento

DX on the Medium
Waves

<=

More About the Three-Two
<=

An A.C. Trickle-charger
<=

Practical Television

<=

Thermion’s Commentary
<=

Choosing a Loudspeaker

<
Practical Hints v
<>

Experimental Heterodyne
Filter

<

Auto Grid-bias Circuits

EC

Readers’ Letters

THE OUTLINE OF WIRELESS By Ralph Stranger

This book teaches you everything you need to know about wireless. The entire theory and practice of
reception is covered simply and clearly from A to Z. 832 pages with over 500 illustrations and diagrams.

10,6 From all booksellers, or by post 11]- from the publishers, GEORGE NEWNES LTD., (Baook Dept.), Tower House,
NET Southampton Street, Strand, London, W.C.2
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FOR ALL THE
FAMILY

“ Get these three bright bumper
issues. They will be enjoyed
by everyone, for each is full
of good humour and the real
Christmas Spirit!

2

TIT-BITS XMAS EXTRA, 6d.

Four complete stories, many enter-
taining articles, special contributions
by Sandy Powell, Western Brothers,
Puzzles, etc., and a Children’s Section.

XMAS LONDON OPINION,
6d.

A Christmas tonic for everyone, in
the popular pocket size. [t keeps
the flag of humour flying !

CNRXS'}MAB = . J——— '
e HUMORIST XMAS NUMBER,
g 6d.

Hundreds of Christmas laughs inside

by the most popular humorous

writers. Artists  include Bert
Thomas, Lees, Arthur Ferrier.

FOR THE KIDDIES — 2d. each

CHRISTMAS HOLIDAY COMIC
MONSTER XMAS COMIC
Packed with all the things boys and
girls love to read at Christmas.

George Nunu, Lta.
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ROUND THE WORLD OF WIRELESS

Short-wave Receivers
THE design of short-wave apparatus
lends itself better to the experimen-
ter than that of ordinary broadeast equip-
ment, and although eircuits must, more or
less, be standardised, there are many
refinements which may be ineorporated and
which will provide
scope for experiment.
The ideal short-wave
receiver 13, of course,
the commurications
type of superhet, but
it is possible to build
a simpler type of
reeeiver and yet still
retain many of the
features of this special
type of superhet. We
have already deseribed
in these pages various
special short-wave
receivers, and in this
issue we give yet
another specialised
design, ineluding five
valves. Reaection is, |
of course, the main
stand-by of the
“straight’ receiver,
and the more effective

televigion camefa on more than a thousand
occasions, at Alexandra Palace, on the
stage at St. George’s Hall, at Radiolympia
and in television outside broadeasts. She
has also produced television programmes,
speeialising in presentations of ballet, thich
Miss

is one of her prineipal interests.

that this part of the
circuit may be made,
the better will be the
results. Special atten-
tion has, therefore,
been paid to this part
of the Short-Wave 5, and there arc many
other features in design wbich will appeal
to the experimenter who requires some-
thing different from the ordinary straight
three or similar type of set for battery
operation on the short waves.

,,;‘ People’s Set ” for Troops

E authorities have approached some

of the larger radio firms with a view
to obtaining a design of radio receiver for
use by the troops. Something on the lines
of the -“People’s Set’’ is indicated, pro-
viding simplicity of operation and reliable
results.

Elizabeth Cowell as Broadcast An-
nouncer

‘HE B.B.C. announces that Elizabeth
Cowell, the former television an-
nouncer, has returned to broadcasting, by
arrangement with the Air Ministry, as a
yoman announcér in the Home Service
programmes. She is to specialise in an-
nouncing variety broadcasts.
Miss Cowell joined the B.B.C. as a
television announcer in May, 1936, and
sinee then has faced the mierophone and

The staff of Broadcasting House, Glasgow, have
object being to find out which instruclor or instructress they liked best, or whose voice had the
most personality. The final choice has been engaged to broadcast the exercises throughout Britain,

which commenced last Monday.

Cowell speaks French and German. Before
she joined the B.B.C. she had had con-

Edito-ial and Advertisement Offices :
¢ Practical Wireless,”” George Newnes, Ltd.,
Tower House, Southampton Street, Stcand,
w.C.2. ’Phone: Temple Bar 4363,
Telegrams: Newnes, Rand, London.
Registered at the G.P.O. as a newspaper and
for tra issi by Canadian Magazine Post.

The Editor will be pleased to consider articles of a
i;raclical nafura  suituble  for publication “in

RACTICAL, WIRELESS. Such arlicles should be
writien on one side of the paper only, and shovld
contain the name and address of the sender. Whilst
the Editor does not hold himself rezponsible for
manuscripts, every effort will be made to return
then if u stamped and addressed envelope is
enclosed,  All correspondence intended for the
Fditor should be adidrcssed : The Editor, PRACTICAL
WIRELESS, George Newnes, Iid., Tower House,
Southamnpton Street, Strand, W.C.2.

Owing to the rapid progress in the design of
wireless apparatus and to our efforts to Feep our
readers 1n touch with the latest developinents. we gire
no warranty that appuratus deseribed in our
¥ columns iz not the subject of letters patent.

(:co]pyriyht in all drawings, photographs and
articles published in PRACTICAL WIRELESS 15
specifically reserved throughout the countries signa-
tory to the Berne Convenlion and the U.S.A.
Reproductions or imilations of any of these are
therefore expressly forbidden. PRACTICAL WIRE-
LESS incorporates ** Amateur Wireless."”

been doing physical jerks to rtecords, the

siderable experience in dress design and
display.

Children’s Hour Adventure Story
LISABETH KYLE is well known as a
writer for Children’s Hour, par-
ticularly in the adaptations she has made of
folk tales. Now she
has made a thoroughly
topical play which
will be broadeast on
December 9th. It
opens with Robin and
Jean travelling to
Glasgow in a train
during a black-out. In
an old euriosity shop
they meet a mysterious
stranger and take part
in an adventure eon-
ceriing a parrot, a
musical box and the
model of a Chinese
temple earved out of
priceless jade. The
play, which is ecalled
*“ The Key to No. 10,”
will be produced by
Christine Orr.

‘“The Hammer of
God ”

£ E HAMMER
OF GOD,)”
another *“ Father
Brown’’ story, by G.
K. Chesterton, has been adapted for broad-
casting and will be produced by W. Far-
quharson Small on December 16th.

It will be remembered that * The Blue
Cross ’’ and *“ The Man in the Passage ' have
already been broadcast. The adaptation
of * The Hammer of God >’ has been made
by Douglas Cleverdon, who adapted Ches-
terton’s ““ Club of Queer Trades,’ a series
which was broadecast in monthly instalments
between January and June of this year.

In “The Hammer of God,”’ when the
Lord of the Manor was found with—to use
the doctor’s expression—** his skull smashed
to bits like an eggshell,” the police found
an easy and convincing explanation; but
Father Brown proves that the explanation
is too easy : that, in fact, it leaves out of
account-several necessary factors. Richard
Goolden will play the part of Father Brown,
and V. C. Clinton Baddeley will be the
Narrator.

“ The Doll’s House ”

BSEN enthusiasts will be interested to
lesn that Barbara Burnham is to

produce ¢ The Doll’s House >> on December

8th, with members of the Repertory

Conipany.


http://www.cvisiontech.com
http://www.cvisiontech.com

254

DX o

n Medium Wave

PRACTICAL WIRELESS

December 9'h,' 1939

S

A Simple Explanation of the Requirements of a Circuit for
Long-distance Reception on the MMW. Band, with Brief

Details of Such a Circuit

OINTING out that the average amateur
nowadays thinks of DX reception
only in terms of short waves, a very

Lkeen experimenter recently asked me for a
eirenit suitable for a sensitive reeeiver for
medium-wave reception. At first the re-
quest struck me as being a surprising one,
but after further consideration and after
discussing it with other experimenters, I
realised that there was a good deal in it.

My querist pointed out that he had been
building long-distance sets for a number of
years and reminded me of the ° Selec-
tone,” which I described in PracTiCAL
WIRELESS seven years ago. This was a
Det.-L.F.-Power type of receiver with a
number of features whiech were unusual at
the time. Tt gave good reception of
American medium-wave stations, not only
on my own aerial but in the hands of a large
number of readers. A suggestion was there-
fore made that an up-to-date version of this
set should prove very popular. But I had
to disagree with this, despite the faet that
at least one reader has reeeived three or
four “ Yanks”’ on it within the past few
weeks.

“ Stkaight ” Circuit Not Suitable
Unfortunately, a set of this type, however
well designed and ‘made, is not sufficiently
seleetive for present conditions. The very
nature of the simple type of  straight’
cireuit makes it unsuitable for 1940 DX.
By designing a ‘“ straight *’ set with at least
two H.F. stages—and possibly a band-pass
filter into the bargain—sufficiently sharp
tuning might be obtained; but only at
the expense of a certain delicaey of oper-

ation and imitial trimming. And even if .

an exceptionally high degree of selectivity
were combined with marked sensitivity, I
should not favour a circuit of that type.
The reason is that the requirements ean be
met, in a simpler and less expensive manner
by using the superhet. Regardless of the
adverse reactions of many ‘‘ old hands”’ to
the superhet, there is no doubt that it does
present the most convenient method of
combining every feature that is most
valuable for medium-wave DX work.
When ¢ quality”’ reception purely and
simply is the prime need, a very good
argument can be made out in favour of the
‘“straight”’; for any other purpose the
‘“ straight ” cannot easily be defended,
however muech fondness the pre-1930
experimenter has for it.

A Superhet

This leads us to a brief consideration of
the kind of superhet eircuit best suited to
the nceds of the M.W.-DX * fan.”” Person-
ally, I doubt whether I should build a set
for lonig-distance reception of the so-ealled
broadcast bands only. Since a short-wave
band ean be added at practically no extra
eost, and without any saerifiee of efficieney
on the 200 to 2,000-metre range, there does
not seem to be any very good reason for not
including it. Even if it is used only rarely,
it does provide an interesting diversion.

A skeleton ecirenit is given on this page

which shows the general arrangement which
may be followed in building a receiver of the
type in question. It should be made
perfeetly clear that the cireuit is not com-
plete in every detail, and that it is given
rather for the guidance of the experimenter
than as a eireuit which would appeal to the
average constructor. That is why no
constructional details will be given, for it is
assumed that anyone who proposed to make
a receiver round it would have sufficient
knowledge and experience to work out his
own practical details. There are on the
market various makes of coils that could be
used, whilst the other components are of
standard type. Most readers have their
own favourites in the way of valves, and
certain resistor values are essentially
dependent upon the particular valves
employed. The values are generally given
in the literature available from the valve
manufacturers.

By FRANK PRESTON

is for a 465 ke/s oscillator coil, with built-in
padding condensers. When using this,
the tuning condenser can be of the ‘' plain’’
or pon-tracking type, which- is sometimes
rather cheaper than the special superhet
variety. It offers the further advantage
that, since it is not essential to use any one
section for oseillator tuning, it permits
rather greater latitude in component
lay-out.

The I.F. Transformer

Of the two I.F. transformers, the first
is of the variable-selectivity type ineluding
a tertiary winding aeross which is connected
a 5,000 ohm variable resistor; the aecept-
able band-width is varied simply by opera-
ting the resistor. The second transformer
includes a third winding, this being used
for applying reaetion in the second detector
circuit. Thisis a rather unusual arrangement

I

\/ . VARIABLE SELECTIVITY MT+
’ é fsooon LF
St
T
s
2542
0005 3
4 -0005%, % had OELAY LM;—
, 4L
-Ffa ?s 11:,’»4 ) | L
n Y O LY —
= =y G50
l-wwi»“&‘v"v%’—.» 8-

This skeleton circuit shows the principal items referred to on this page, although not being
complete in delails whick follow standard practice.

Valve Sequence

It will be seen that there is a preliminary
H.F. stage, followed by a pentagrid
frequeney-changer (there is no particular
reason why a triode-pcntode or triode-
hexode should not be uscd if preferred), a
single I.F. stage and an H.F. pentode
second detector. An L.F. amplifier would
be used in most cases, but this ean be of any
standard type. Since there are two tuned
stages prior to the frequency-changer it is
quite unnceessary to use a band-pass filter,
espeeially since ample selectivity control can
be provided in the first I.F. eirecuit. Experi-
ence generally shows that a preliminary
H.F. amplifier is better than a second LF.
stage, sinee a certain minimum signal input
to the frequeney-changer is essential for
efficient operation ; this is an important
point when DX is the first need.

A three-gang tuning condenser is re-
guired, and the type of this depends upon
the oseillator coil employed. My preference

nowadays, but it has at least two advantages
for the purpose under consideration. In
the first place it permits the second-deteetor
to operate at maximum efficiency, and in
the second it allows that valve to be used
in an oscillating condition for the reeeption
of C.W. transmissions. It might be argued
that a beat-frequency oseillator would pro-
vide a better means of obtaining C.W,
reception, but we are eoncerning ourselves
not only with efficieney, but also with
reasonable simplieity.

Of course, reaction control must have
some slight effeet on the tuning of the second
LF. transformer, but this is negligible at
465 ke/s provided that trimming is carried
out when the reaction condenser is set to a
position just below the oscillation point.
Additionally, the differential reaction con-
denser counteracts to a large extent the
changes in cireuit capacity brought about
by reaction eondenser adjustment.

(Continued on page 265)
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THE "THREETWO" RECEIVER

Three-quarter front
view of the com-
pleted *“ Three-Two "

recetver

HE only details which were not given
concerning this receiver last week
were the drilling dimensions for

the panel lay-out. As the receiver must be

provided with a panel, or mmounted in a

cabinet, whieh will have to be drilled, we

give on this page a dimensioned lay-out of
the front of the receiver, from which the
desired drilling may be aceomplished.

The holes for the various spindles should,

of course, be merely eclearance holes, so

that the control knobs will cover them.

So much for the actual construction. A

simple three-vaive eombination of this

kind, however, is remarkably amenable to
circuit changes, and much ean be done to

‘ hot-up *’ such a circuit so that each stage

0 mvesp sb ibeared iy

LIST OF COMPONENTS FOR THE
“THREE-TWO* RECEIVER.

One “ Bar Typz* 2-gang condenser (Polar),

One micro-horizontal drive (Polar).

One 2-gang coil unit, type BP.114 (Vatcley).

One .0003 mfd. Compax reaction condenser
(Polar).

One screened standard H.F. choke, type H.F.9
(Bulgin).

One 4-point slotted dolly switch, type S.139
(Bulgin).

One 3,000 ohm 1-watt resistor (Dubilier).

One 10,000 ohm 1-watt resistor (Dubilier).

One 40,000 ohm l-watt resistor (Dubilier).

One 250,000 ohn 1-watt resistor (Dubilier).

Two .0001 mfd. fixed condensers, type 635
(Dubiliet).

One .05 mfd. fixed condenser, type 4602/S
(Dubilier).

Three .1 mfd. fixed condensers, type 4603/S
(Dubilier).

One 1 megohm volume control, type SG/P
(Reliance).

One 9-pin chassis type valveholder, type X.112
(Clix).

One 5.pin chassis type valveholder, type X.112
(Clix).

One two-socket strip, A.E. (Clix).

One two-socket strip, L.S. (Clix).

One top cap connector, type R426 (Clix).

Two component mounting brackets (Peto-Scott ).

One Metaplex chassis, 8in. by 6in. with 3in,
runners (Peto-Scott).

One TP.22 triode-pentode valve (Mazda).

One Pen 220 output pentode valve (Mazda).

Connecting wire, insulated sleeving, screws, etc.

e

Poror 0o

ﬁ; Hotting-up
|

gives its maxi-
mum perfor-
mance. Yor
instance, the
screen -grid  of
the H.F. stage
is provided with
a fly-lead for
insertion in the
H.T. battery.
The usual vol.
tage for such a
point is round
about 80 volts.
When, howcver,
this is raised or
lowered the
H.F. valve acts
in a different
manner, and in
some cases thc
stage may prove
unstable if it is
raised or lowered
above a certain
point. This,
then, is the first
point where
experiment may be carried out to provide
an efficient H.F, stage.

Instability

Initial experiments should be carried
out with the lead inserted into the socket
nearest the 80-volt mark, and it is_pre-
ferable for this type of receiver to obtain
one of the H.T. batteries which has a large
number of intermediate voltage sockets.
Some, of course, only have sockets at

This or any Similar Three-

valve Combination — By W. J. DELANEY

having valaes which will ensurc the
correct voltage being applied. Alterna-
tively, a simple series resistance may be
joined between the screen-grid and the
H.T. line feeding the output valve, with a
1 mfd. fixed condenser between the
screen-grid and carth. To ascertain the
correct value of this resistance a milliam-
meter should be inserted between the fly-
lcad and the socket on the H.T. battery
which has been found most suitable, and
the current reading noted. The value of the
resistance may then be calculated by
subtracting the voltage which is being used
from the total of the H.T. battery and
dividing this by the current in milliamps.
The answer will give the value of the
resistance in thousands of ohms, and a
l-watt component will be ample for the
position. =

Detector Stage

In the detector section or detector stage
of a similar circuit it is also possible to
improve the performance of modification
of cert#in component values. The grid
leak is probably the most critical in this
respect, changes in its value affecting not
only the sensitivity of the stage, but also
the smoothness and efficiency of the reaction
eircuit. Try values from .1 megohms
(100,000 ohrus) up to 5 megohmns, and note
the difference in sensitivity on a weak
station, and also the way the reaction
control behaves, With some values
reaction will go in with a “plop” long

(Continued on pagz 269)

every 15 volts, whilst others are tapped
at every 6 volts or so. When a signal has
been received and the reeeiver is found
to be operating properly, move this screen
voltage lead up and down the battery
and note the variation in
performance. It will be found
that there is a point where
sensitivity is at maximum and

the set is perfectly stable.

No bias is applied tothe valve,
and, therefore, gain is at
maximum with consequent risk
of instability if the lay-out is
badly carried out. When,
however, the screen voltage
has been properly set
for the valve in use
the receiver will be

perfectly stable and e

— 3=
5 WAVE 3 CHANGE
% Swi

gain will be adequate. 7 i
If it is desired then, ! ;
to avoid the necessity
of using the extra fly-
lead, or a different ‘
type of H.T. battery
is to be used, where
the appropriate tap- <-j-1—
ping point is not avail-
able, the screen may
be fed from a potentio-

3%’

meter across the H.T. [ REALTION
supply, the two parts _¥ Y i
of such a potentio- I % >j~

meter being provided
by two fixed resistors

Drilling dimensions for panel or cabinet front for this receiver.
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An A.C. Op@rat@d
Trickle-charger

A Handy Piece of Equipment for Keep-

ing LT. Accumulators Used

or Emergency Lighting Work, in a Fully
Charged Condition — By L. O. SPARKS

HE problem of rccharging low-

I tension storage cells forms one of
the little, but always present, dis-
advantages associated with battery-operated
apparatus. However careful one might be
in keeping a check on the discharge rate
and. period of an accumunlator, there comes
a time when the supply unexpectedly
hecomes exhausted, and for some unknown
reason this so often happens when it is least
convenient. During normal times, this
failure of the I.T. supply to a radio receiver
could be sufficiently annoying, but during
the present conditions, when one does not
wish to lose some special broadeast item,
the necessity of preventing such occurrences
becomess vitally important. The same

| I MAAl:rls

Fig. 1.—The three recommended circuits for use
with the Westinghouse m}:lal rectifier for L.T.
work.

consideration must now, of course, be given
to accumulators which arc being so widely
used for emergency lighting work, and for
portable and stand-by A.R.P. shelter
listening points.

it 1s not aiways convenient for con-
structors to make use of some of the well-
organised charging services now so well
established in most areas, while others who
have A.C. mains available naturally feel
that they would like their installation to be
as' independent as possible from outside
assistance.

For the benefit of the latter, details are
given below of L.T. chargers suitable for
most domestic requirements,

Technical Considerations

When dealing with an alternating current
supply, it becdimes essential to provide some
means of converting or rectifying the
available current to that suitable for
charging purposes, namely, reasonably pure
direct current. .

For this purpose, various types of rectifiers
can be used, but so far as‘Tnost requirements

PRACTICAL WIRELESS
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for Radio,

are concerned, the [
choice can be re-*
stricted to two, the
valve and the metal
rectifier. For ama-
teur purposcs, the
latter is, undoubt-
cdly, the most
simple and econon:-
ical, therefore it is
that type which will be dealt with in
this article.

Three f{undamental circunits recom-
mended by the makers of the Westinghousc
metal rectifier are shown in Fig. 1, where

The illustration shows
a very compact charger

using the L.T.7 rectifter.

(it will be seen that the essential réquire-

ments are 'a mains transformer, a rectifier,
and a limiting resistance.

The construction of the mains transformer
will depend on the voltage of the mains
supply and the type of rectifier employed,
i.c., the L.T. charging output requiied,
which, in turn, will be governed by the
number of two-volt cells to be charged at
any one operation.

The limiting resistance R, although a
rather insignificant item, is very important
as it is incorporated in the circuit as a
safety-device.

The resistance of an accumulator is very
low, and it must be appreciated that the
current limiting factors of the charging
cireuit are the resistance of the cell and the
difference between the applied voltage and
that of the accumulator. If, therefore, any
fluctuations exist in the applied voltage,
these will be capable of creating fluctu-
ations of a much greater magnitude in the
charging current. As each type of rectifier
has definite current limitations, and. of
cowrse, the same applies to the secondary
winding of the mains transforner, it will
be realised from the above that unless
means are provided to prevent or swamp
such current fluctuations, seriows harm
might be caused to these components. In
view of this, the resistance should never be
omitted from the practical circuit.
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Fig. 2.—The upper circuit is suitable for a trickle
charger, while the one below is recommended for
. grealer oulputs.,

protective covering is advisable.

A

Controlling the Output

When metal rectifiers’ are used which
have an output suitable for the eharging
of more than one accumulator at a time,
some form of output control has to be
provided and the two common forms aic
tapped secondary winding or a reliable
variable resistance. The first method is
rccommended by us in preference to the
latter.

There is an exception to this rule, how-
ever, and that is when those types of
rectifier are used which require a centre-
tapped secondary winding, which is shown
in Fig. 1,

Design

Kor ordinary radio requirements, quite a
small charging current will be suitable, as
it is usuval to bring the charger into opcr-
ation only a sufficient number of hours
each day, or every other day according to
individual demands, to replace; as it were,
the current consumed by the receiver during
its period of operation. This process is
known as trickle charging, and the requirved
apparatus is less costly than that which
would have a greater output and which,
consequently, would take a less time to
charge a given eeli. !

A small panel is advisable, to carry the
mains on-off switch and the output
terminals or sockets and, with the lavger
chargers, a suitable ammeter to enable a
visual indication to be obtained of the
output or charging current. The circuit
shown in Fig. 2 (upper half) makes use of the
Westinghouse metal rectifier tvpe L.T.7.
which i8 1deal for all normal 2-volt cell
trickle-charging. The mains transformer
secondary is centre-tapped to give 4 plus
4 volts A.C., while the fixed resistance must
liave a value of 2.5 ohms. The charging
rate is 0.5 amps. The arrangement in the
lower half of Fig. 2 has a greater ontput and
is suitable for charging from 1 to 3 two-volt
cells at a current of 1 ampere. The
rectifier is the type L.T.4. The limiting
resistance must have a value of 1.75 ohms.
With the tapped secondary method of
control, the secondary A.C. voltages will be
7.5 volts, 9 volts and 11 volts for one, two
or three 2-volt cells, respectively. If,
however, a variable resistance is used as the
eontrol, the secondary voltage must be 11
volts and the following resistance values
provided : 5.25 ohms, 3.25 ohms and 1.75
ohms for one, two or three 2-volt cells as
before. |
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More Prohibition

HE Postmaster-General has anaounced

that he has issued an order prohibiting
except under the authority of a post-office
permit the acquisition or supply of wireless
transmitters - and certain other electrical
apparatus which may be used as parts of
snuch transmitters ; the possession ‘ofwire-
less transmitters, and the use of wircless
transmitters. This is to enable the Post-
master-General to exercise in the national
interests more effective control than has
hitherto been possible over wireless trans-
missions in and from this country. The
acquisition and use of wireless transmitters
are not affected where there is a licence
still in force under the Wireless Telegraphy
Acts authorising the use of it. It will be
illegal to possess a wireless transmitter
within these limits after December 15th.
Applications for permits should be made to
the Engineer-in-Chief, Radio Branch,
Geneial Post Office, Harrogate, Yorkshire,
on forms provided for the purpose. Theso
may be obtained at any hcad post-office
or from the Engineer-in-Chief.

No person may now sell, purchase, let,
hire, supply, dispose of, acquire or dis-
tribute wireless transmitters whether for
telegraphy, telephony, or television, or for
use as navigational beacons, or landing
beacons, or otherwise for the purposc of
indicating position or direction or the
remote control of machinery. Nor may they
sell, purchase, let, hire, supply, dispose of,
acquire or distribute high-frequency in-
ductors, spark coils, quenched and rotary
spark gaps, bhigh-frequency equipment,
being equipment which generates or uses
high-frequency ecurrent at frequencies
greater than 10,000 cycles per second, and
having a maximum output exceeding
10 watts and including equipment intended
for usc in conneetion with furnaces and
medical apparatus. Thus, the sale of valves
capable of an anode dissipation exceeding
10 watts is illegal. Similarly, piezo-eleetric
guartz plates or piezo-electric tourmaline
plates, cut to oscillate at any specified
frequency, are banned.

The transmitter seems to be in for a bad
time !

Overseas 'Correspondent Wanted

ARTHUR ‘C. H. WALTERS, who is

cke 2DMT and who resides at 18,
Noith Strcet, Bedminster, Bristol, 3,
wants to communicate with one of the fans
oversecas., He cheerfully says that althoungh
an undertaker by trade., his outlook on
life is not morbid. He is prepared to swap
letters and send magazines weckly as well
as an oceasional book or novel.

Another Myth

CORRESPONDENT whose initials

and address I refuse to disclose lest
some of my fans in the district tear him
limb from latchet thinks that the best
English is spoken in Dublin and Inverness
and in that order! They do not speak
correet English in Dublin or Inverness. It is
a doggerel patois, and the pronunciations
cannot be found in any dictionary whether
published in England, Ireland or Seotland.

ac

857 .

1] samawsan (1) anvassva

B y Thermion

......

I Lave often wondcred why it is that a few
educated people are not retained in some
parts of the British Isles to teach them
English pronunciation and grammar.

“ Incognito—by Request”
'HE pundits of the B.B.C.
Delight in many games.
The latest one they have devised:
To give the announcers’ names,
Thinking, no doubt, delightful thrills
Will stir our nerves and hones
Once we're assured the broadcast is
By ‘“ P. Algernon Jones.”

Too long, they think, 'neath bushel hid
The name of the announcer

Who juggles with the English tongue
When called on to pronounce  her.”
Themwr patronymies all concealed

In modesty, i1s wrong ;

In futurc they must pretaced be

To story, news and song.

Announcers dear, with all respect,
Your name’s not our concern.
We, as the listeners, do not thirst
Your cognonens to learn.
Please tell the pundits, straight from us,
Aud let them learn, dog bite ’em,
The only thing we need from you
Is just—the eoming item.

“ Torcm.”

“The War Weekly”

HE war _continues to
Everyone is saying ‘“There isn’t
anything happening.”” This is' not true.
There is a great deal happening at the
Front, on the high seas and in the air.
Behind the brief announcements in the
Press and a word or so on the radio there
are unceasing activities that are slowly
shaping the ultimate issue of the war.
What these activities are and what is being
donc by us and the enemy are explained
every Friday in The War. Weekly by a staff
of experts.

The War Weekly is no ordinary war
paper, but a brilliant pictured story of
current events which will build itself up
nte a permanent record. Diagrammatic
pictures, maps and photographs arc a big
featurc of this paper, which gives ¢ what
the newspapers don’t tell you.”

be baffling.

Battisin Belfry
AM sorry that youn will not have the

pleasurc of learning of the latest
creations of Master Battisin Belfry. who

has graced one of our December issues ever
since the paper started. The fact is that
Arthur Ashdown, who supplied the feature,
is in South Africa, searching for gold and
diamonds. He posted the manuscript and
drawings to us, but Hitler, knowing the
epoch-making inventions of Mr. Belfry, and
realising that if we published them the war
would be over, sent them to the bottom of
the ocean in a ship specially chartered to
convey the manuscript to us.

Readers on Active Service
CONTINUE to receive a large number of
letters from readers called to the
colours but who are helping us to ecarry on
by remaining readers. Where possible 1
have been able to put them in touch with
one another. I hope that every reader
called up or otherwise departed from his
home will keep me posted of his change of
address. It may happen that another
reader will be moved to the samec district
and thus I can<put them in touch with
one another so that they can mecct for
POW-WOWS.
Readers’ Change of Address Column
I AM happy to comply with a request
madc that T include a regular column
of readers’ changes of address. Where
these addresses relate to the Army, I am,
of course, unable to publish them, but I can
include the reader’s name and district and
offer to forward lctters. Readers who wish
to kecp in touch with onc another are
offered the facilities of this column.
“ Wandering Willie’s Tale ”’
NE of the finest short stories in litera-
ture, which could also be elassed
among the best ten yarus of the super-
natural, is ‘ Wandéring Willie’s Talegs’
which is none the worse for having been
written by the roguish Sir Walter Scott.
It has been adapted into dramatic form by
the B.B.C. Talks Department, and it will be
produced by John Gough on Deceinber
8th. The cerie adventures which Wandering
Willie, the blind fiddler, happened upon
at the Castle o' - Redgauntlet make a
gripping tale in dramatic form. Seott’s
own dialogue has been used mainly through-
out, and wherever new dialogue has had
to be written, the narrative has been
closcly followed by the adapter, who has
made a study of the dialogue of the time.
Because in the original the story is told
by Wandering Willie himself, this does
away with the necd for an anonymous
narrator. as the linking passages between
the various scencs can bc told by the
central character.

PRACTICAL MECHANICS |
HANDBOOK
By F. J. CAMM.
400 pages, 6/- or 6/6 by post from

GEORGE NEWNES, LTD.,
i Tower House, Southampton Street,
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A Virile Outlook
WITH televigion transmissions in this
country a thing of the past, and
apparently a hope for the very distant
future, according to the dictates of war,
the British publie, quite naturally, are apt
to overlook what is happening in those
ncutral countries who are free to apply
their seientific knowledge in peaceful
channels. The continent of America,
however, has been quick to realise the
advantage of the situation in which they
have been placed, and seem determined to
overhaul the lead which this country had
established in television. They have made
it clear that while the dissemination of
pictorial information and a variety of
entertainment are the prime factors
associated with their steadily growing home
gervice, the future of television is bound
up in many directions which even the most
courageous scientist would hesitate to
prognosticate. Recent events have proved
conclusively to the Americans that they
maust not think of television only in terms
of home entertainment. Television in
cinemas was becoming an established fact
in Britain, and installations in these places
of popular entertainment was proceeding
at a pace dependent only on the speed
with which the television projection re-
ceivers could be built. Demonstrations of
these large screen pictures in New York
have convinced those who saw them that
they are entirely free from flicker, and have
a degree of definition governed only by the
quality of the transmission itself. In other
words, the electrical and optical charae-
teristics of the electronic apparatus
employed was fully capable of dealing
adequately with any transmission which
this equipment was called upon to handle.
As a result of this aspeet of television’s
development, events of national importance,
whether they have a bearing on the political,
commereial, or sporting life of the commu-
nity, can be participated in at the instant
they happen, although separated by miles
from the place at which they occur. Mass
entertainment in this form, as distinct from
the fireside atmosphere provided by sets
in the home, will always bc part of the
make-up of the average person’s life, and
by lifting " big-screen television from the
realm of conjecture to practical realisation
television has destroyed the limitations
of human vision, and by harnessing sound
and vision together opecned up a panorama
of events which can be seen without any
time delay which characteriscs a recorded
version. In the United States, the whole
industry realises that it is, at the moment,
only on the threshold of a virgin ficld and
looks forward to improvements in edueation
as a result of big screen installations in
sehools, so that the speeialist can address
a elass of students numbered in thousands,
instead of being eonfined to the four walls
of the classroom. It is felt that television
will find divers applications in eommereial
eommunication, the telephone, navigation
on land, sea and air, so as to still further

reduce the risk of travel which at present
is hidebound by nature’s idiosyncrasies
from the point of view of weather. These
items alone are sufficient to convince the
fertile brains of that country that television
will provide material for an all.embracing
industry. It will not be a case of subordi-
nating old industries to the requirements
of the new, but of necessity there must be
a reassessment of values, and the establish-
ment of a spirit of co-operation so that all
may henefit. This is not a case of a

scientific miraele occurring overpight, but
rather the gradual culmination of a series

o

An actual example of low-power micro-wave
equipment 'with tripod mounting so that the
aerial can be beamed in any direction.

— ms

of discoveries in the ficld of electronie
engineering, all of which have played their
part in assisting in the progress of what is
technically termed -““ the art of instan-
taneously producing at a distance a visible
image of an actual, or recorded scene, by
means of an clectrical system of communi-
cation.”

Visual D.F. Working

THE versatility of the eathode-ray tube

is exemplified onee more by itsapplica-
tion to many forms of direetion-finding
sehemes where it is desired to secure the
correet bearing of a signal. Many diffi-
culties have to be contended with, however,
and any out-of-balance must be counter-
acted. One very promising method uses

- working
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the usual pair of crossed frame acrials set
at 90 degrees to each other, and feeds the
signals through to the two pairs of plates
of an electrostatically operated cathode-ray
tube. In the path from aerial to C.R. tube,
however, is interposed two amplifiers and
two pairs of reversing switches. These
last named are for the purpose of com-
peusating for any out-of-balance in the
actual operating characteristies of the
amplifiers. Normally a single narrow
ellipse would give the required bearing on
the "calibrated fluorescent screen, but by
synchronously operating the reversing
switches so that the frame aerial signals
pass through each amplifier in turn, any
difference in the working characteristics
is portrayed -by the existence of two
narrow ellipses. By taking the mean angle
between these two patterns the exact
bearing is logged.

Compact Relay Transmitters

OR both commercial and military
purposes, efforts are being directed
in many quarters to the perfection of
equipment which will serve as efficient
relay transmitters when working on very
low wavelengths of the order of one to three
metres. This in many cases is being
supplemented by the development of
micro-wave apparatus using carrier fre-
quencies well above 300 megacycles. These
transmitters have to be very compact,
readily transportable, and possess a low
power consumption when employed for
field purposes, in ovder to maintain satis-
factory lines of communication between
units which may be separated by distances
up to 20 miles. A very important point in
connection with this apparatus is that it
adds materially to the secreey of the
information radiated. since the propagated
beams are direetional, and distinct from the
more common forms of broadeast signals.
The actual designs vary in certain respects
according to the particular purpose for
which the relay of signals is required, but
as a basis it is generally found that the
main unit comprises a high stability master
oscillator working at a frequency dependent
on the prinme carrier frequency. For
example, in the case of a 120-megacyele
relay transmitter the oscillator would
probably work at 20 megacycles and be
followed by a combined separator and low-
stage gain amplifier. The third harmonic
of the oscillator would be extracted and,
after the separator, is doubled to the final
frequeney of 120 megacycles
before being handled by the output stage.
Depending on the form of intelligence it is
required to relay from point to point, so
the degree of modulation response would
bc adjusted. The aerial used with this
form of cquipment often comprises a broad-
side array with rcflectors, and by careful
design a sharp beam is secured which can
give a power gain up to a figure of 25.
As an actual example of the simple nature
of the micro-wave relay apparatns of low
power, reference can be made to the accom-
panying illustration. The special form of
vertical antenna® is mounted on an exten-
sion rod carried on the top of a rigid tripod.
Part of the valve equipment is algso accom-
modated on the remote cnd of the aerial
support, with battcries under the tripod.

Ly

PATENTS AND TRADE MARKS

Any of cur readers requiring information &
and advice respecting Patents, Trade Marks or :
i Designs, should apply to Messrs. Rayner and i
i Co., Patent Agents, of Bank Chambers, 29, :
i Southampton Buildings, London, W.C.2, who ;
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the Best from Them.

HERE are two prineipal types of
moving-coil loudspeaker, known as
permanent magnet (P.M.), and

energised. Actually, as most readers
now know, both depend upon the use of a
mggnet, for it is within the field of this
that the moving coil—attached to the
cone—moves. The audio-current output
from the receiver is fed into the speech
coil, as it js called, and produces a fluctuat-
ing magnetic field round the coil. As the
coil is close to a powerful magnet system,
the fluctuating magnetic field acts on the
fixed field, this causing the speech coil, and
hence the cone, to vibrate.

That is a very sketchy outline indeed,

PERMANENT i :
MAGNET

70
SET

i)
2

mlmllimm”m '

2

Fig. 1.—Main details of a permancnt magnet
speaker.

but it should suffice to clarify the state-
ments that will be made later. It should
not be hard to appreciate that the effect
on the speaker cone must be more pro-
nounced if the audio currents passed
through the speech coil are increagsed in
intensity. That simply means that a
greater receiver output provides increased
-signal strength—there is nothing obscure
about that. A point that might not be
quite as obvious is that the intensity of
the steady magnetic field acting on the
speech coil also has a considerable effect
on the loudness of reproduction.  This
means that a greater output can be ob-
tained from a given input to the speaker
if the strength of the magnet is increased.
Actually, it is not just the strength of

(T

A Hc_r_n loudspeaker intended for Public Address work.

the magnet that is important but the
cffcct of the magnet on the speech coil.
And the effect is proportional to the magnet
strength and also to the distance between
the magnet and the coil; the closer the
two can be placed, the greater is.the effect
of the magnet on the coil.

Kinds of Magnet

A perinanent magnet is a magnetised
piece of alloy-steel, whereas an electro-
magnet consists of a piece of soft iron, or
special iron alloy, which does not itself
“hold ”’ or retain any magnetic properties,
but which can bc magnetised temnporarily

7O O.C
SUPAPLY

Fig. 2.—Sectional diagram showing the con-
struction of an energised speaker.  Compare
with Fig. 1.

by passing an electric current through a
length of wirc coiled round it. See Figs.
1 and 2.

In practice, a fair amount of electrical
energy is required to energise or magnetise
an electro-magnet of the type used for a
loudspeaker. An average minimum figure
for a smallish speaker is 5 watts, but 7
to 10 wattsis desirable. 'When the moving-
coil speaker was first developed, it was
generally accepted that an energised or
electro-magnct speaker was more sensitive
than one of the permanent magnet type,
because the field strength could be made
so. much greater. This idea is still held
by some, but it 1s rapidly becoming less
and less true. The reason is that a con-
siderable amount of research work has
been carried out in
connection with the pro-
duction of highly efficient
‘permanent magnets, with
the result that it has
been possible to make
them in such a manner
that a tremendously
strong field strength can
be obtained. Inecidentally,
the makers of the W.B.
‘* Stentorian ”’  speakers
have been pioneers in
this field, and are now
making even.  publie

| oudspeaker
When to Use Permanent Magnet or Mains
Energised Speaker Unit, and How to Get
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A Rola permanent magnet
speaker.

address and auditorium types. of .M.
speaker. .

It would not be true to say that the
P.M. _speaker is more efficient than an
energised model of equally sound design,
but it can be stated without fear of contra-
diction that the P.M. type can to-day be
as good as the energised pattern. Conse-
quently, the reader might ask why cner-
gised speakers are still employed in large
numbers by both constructors and receiver
manufacturers, and this brings us to the
choice of the more suitable type for various
purpose.

Energising Current

A source of electrical energy is, of
course, required to operate an electro-
magnet speaker, and that would appear
to be a disadvantage. It is, when dealing
with a battery set or even with a mains
set fed by a power supply unit capable of
giving just the correct voltages and currents
for H.T. and L.T. But in many instances,
the power unit can provide rather more
power than is actually needed by the re-
ceiver. In that case, the surplus can well
be employed to energisc the speaker.
Moreover, it can be used very economically,
because the magnet winding—referred to
as the field coil—can be used as a very
effective H.T. smoothing choke.  Thus,
the normal smoothing choke is not re-
quired. That means a saving in the cost
of components ; additionally, an energised
speaker can generally be made rather more
cheaply than a P.M. speaker of similar
power-handling capacity.

But there are several points which have
to be considered before a final ehoice can

be made. The first is concerning the
SPEAKER FIELD 6 25w

HT 50 MA ,m +

+ 25000 RECTIFIEE

125v. ]

225v caxm oo 350

soMa & L wo—"T v,

!

HT. RECTIFIER

Fig. 3.—How a speaker field winding can be
energised in an A.C. receiver.

IL,WATTS 1666 O

MA,
Hl 2 nscnrs;
e
200V . . 250v
30MA =y “r* 6Oma
I
T - tRECTIFIER

Fig. 4.—In this example the cnergising watlage
available would be inadequate, and a
speaker should be used. .
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(Continued from previous page)

amount of encrgising power that can be
spared. As mentioned above, a small
moving-coil speaker needs at lcast 5 watts
for energising ; a larger speaker to handle
an audio output of, say, 6 watts nceds
something like 10 watts minimum ; whilst
a public address speaker to deal with an
audio outpnt of 20 watts needs not less
than 15 watts, and should have about
30 watts for maximum efficiency.

Some Practical Examples

Fig. 3 shows a skeleton eircuit, where a
2,500 ohm energised speaker field is used
for smoothing the H.T. supply in an A.C.

secelver. It 1s assumed that the output
o 2000 sMcH
MA
HT 23— ' g
+ - RECTIFIER
= Inv i
240v 250V
T ol I
SOM
- ’ % T\ aMFD RO
RECTFIER
HT - ! v
- 65000 SPEAKER —

FIELD
40MA IOWATTS
Fig. 5.—A 6,500-0hm speaker-field connecied
in parallel with the H.T. supply in an A.C. or

C. receiver.

from the rectifier is 350 volts at not less
than 50 mA, and that a voltage of about
225 is required for H.T. purposes. In
this case, 50 mA is passed through the field
winding, which then produces a voltage
drop of 125 volts (Ohm’s Law—voltage
drop equals ‘current times resistance).
The wattage dissipation of the field iz
therefore 125 multiplied by 50/1,000 (volt-
age times eurrent in amp.), which is 6.25
watts. That would just be sufficient for
a small speaker, and efficiency would be
about as high as when using a P.M. model.

But now look at Fig. 4. The eircuit
arrangement is the same but the output
from the reetifier is 250 volts. 60 mA, where-
as the receiver valves require not less than
200 volts, 30 mA for efficient working.
By using Ohm’s Law again, we find that
the field should have a resistance of 1,666
ohmns to give the necessary voltage drop
of 30, when passing a current of 30 mA.
In these conditions the dissipation of the
field winding would be about 1} watts.
In the first place, the required field resist-
anee is non-standard, so it would be neees-
sary to use a speaker with either a 1,500
ohm or a 2,000 ohin field ; in the second
place, however, the ecnergising wattage

would be entirely inadequate. In conse-
-
HT
+ bs i RECTIFIER
380V 500V
100 MA 100 MA
50000 N
N
_-----\'.\\t\‘\,- e
g0l I——“':L. i
5 i a : RECTIFIER
wt Al N A .

BM"D'K—mov—ﬁ
12500 SPEAKER FIELD

12WATTS
Fig. 6.—Diagram showing how ** free” bias is
obtained by inserting the field winding in the
negative H.T. line.
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quence, a pcrmanent magnet speaker would
be a praetical essential in these eonditions.
Smoothing would then be performed by
either a 1,500 ohm smoothing choke, or
by means of another standard 30 henry
choke of lower resistance in series with a
fixed resistor to bring the resistance up
to the requircd value.

Parallel Field Connections

Now let us look at Fig. 5. In this case,
the voltage output from the reetifier is
only slightly too high for the set, but the
current is much greater than is necessary.
We could very well make use of a 6,50) ohm
energised, speaker (the resistance generally
used, for direct connection to D.C. mains).
By connecting this field winding across
the H.T. output from the rectifier, we
can ‘““ absorb ” a current of nearly 40 mA,
s0 that the required 50 mA is still left for
feeding the valves.  Although the field
winding in this instance docs provide a
certain smoothing effect it is not sufficient
for this purpose. A normal 200 olim choke
is therefore connected in series with the
positive supply lead.

This method of connecting a speaker
field is not usual, but it is very convenient
in an example such as that considered.
Additionally, it has the advantage of
acting as a ““load ” on the rectifier when
the set is first switched on; this is most
valuable when the valves of the indirectly
heated type and the rectificr is a djrectly
heated one, or a metal-oxide pattern.

It is often recommended, when using

December Sth, 1939

for energising is shown in Fig. 6, where the
winding is in series with the negative
H.T. lead. The H.T. voltage required is
nearly 400 at 100 mA, and the rectifier
provides 500 volts at 100 mA. We could
thus use a standard 1,250 ohm field coil,
which would produee a voltage drop of
slightly more than 120 volts when passing
100 mA (1/10 amp.). The voltage drov
can, however, be wused for biasing the
output valve, by connecting the grid-return
lead to the negative side of the winding,
as shown. In the example taken the G.B.
voltage—120—would be too high, but
in many cases it would be possible to choose
a field winding more appropriate to the
G.B. needed.

Even in our example, however. the
correct value of bias could be obtaihed
by eonnecting a 50,000 ohm potentiometer
across the field winding, and taking the
grid-return lead to the slider of this;
the eonnections are shown in broken lines.
It will be secen that an 8 mfd. eleetrolytic
bypass condenser is used in conjunction
with the bias-voltage supply system.

In the Heater Circuit

We will take just one more example of
the use of an energised speaker. This is
with a D.C. receiver having indirectly
lieated 16-volt valves, as indicated in
Fig. 7. In this instance the field winding
is used to drop the voltage applied to the
heaters from the D.C. mains supply. As -
170 volts has to be dropped, the current
being .25 amp., a resistance of approxi-
inately 700 ohms is required. This is a
standard field coil resistance in some makes
of energised speaker, so it could be used
very conveniently, If an increased volt-
age drop were needed,

P

C

a small fixed or
tapped resitance could
be conneected in
series with the field
winding. There is no
great advantage in
this method of using
an energised speaker,
but it is mentioned as
a matter of interest.

this form of conneetion. or when feeding
the ficld direetly from a D.C. mains supply,
that & neon lamp be connected in parallel
with the field to prevent back E.M.F, due
to the inductanee of the winding. From
the various figures on the diagram, it will
be seen that the spéaker field reccives
‘10 watts energising power, which is ade-
quate for speakers of mediun size.

‘* Free ”* Bias
Another method of using a speaker field

PRACTICAL WIRELESS
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V A Goodman loudspeaker, which is particularly
suitable for outdoor P.A. work.

From the points
that have been raised
it will be appreciated
that both types of
speaker have certain advantages. Both
have their adherents, and both have been
brought to a high degree of efficieney.
At the same time, it is quite evident that
more care is needed in designing a set for
use with an energised speaker. For this
reason the P M. pattern is specified for the’
majority of PRacTicAL WIRELESS receivers,
and it i3 most favoured by the home
construetor. Additionally, of course, it
is more adaptable for use with a variety of
different reeeivers.

D.C.

48V
,f’ 220
—|70V=~

Fig. 7.—For D.C. sels only. Speaker field in the
heater circuit. Few speakers could take the 38 watts
indicated without overheating, bul the circuil could
be modified to overcome this difficulty by using a
field of lower resistance in series with a resistor.
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An Aerial for an Airraid Shelter [~ T
N constructing one of your A.R.P. THAT DODGE OF YOURS!

scts for use in my Anderson type i Every Reader of “ PRACTICAL WIRE-

¥ i - o] 5 LESS’’ must have originated somelittie dodge
shelter, I was puzzled as to what type of which would interest other readers. Why

aerial touse. I finally decided to use a short, not pass it on to us ? We pay £1-10-0 for the
vertical type aerial, which, besides being bc?:l'hg“d submi:}:gd, and for Frem othclr’ i;gm
e ~ : : g pubiishe on this page we wi pay all-a-
eany made, docs not hinder any plaemg guinea. Turn that idea of yours to account by
of earth on top of the shelter. s‘egginéitlcin toV/tiiEddErsesssﬁd to the Editor,
5 q ACTICAL L ,’’ George Newnes,

I took the barrel of a cyc‘e pump and Lid., Tower House, Southampton Street,

placed it as shown in the sketch. I then Strand, W.C.2. Put your name and address
on every item. Please note that every notion
sent in snust be original. Mark envelopes
“ Practical Hints.,” DO NOT enclose
Queries with your hints.
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SPECIAL NOTICE

All hints must be accompanied by the
coupon cut from page 272. i
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arm method of fitment, brought about by the
design of the sewing-machine, a similar
prinziple had to be adopted, this proving
in the long run to be both rigid and con-
veniently gimple in use.

To take a certain amount of strain off the
mnounting strips S, 1 fitted a wood block so
that the arm could rest in a groove, as
depicted.

'Fhe driving band is kept in tension by an
idler which forms part of the motor-assem-
bly, and this band drives a home-made
pulley, details of which arc given in the
inset. The only slight modifieation necessary
as far as the motor is concerned, is the fit-
ment of a suitable mains ptag which wonid
fit both the chassis and sewing-machine
sockets, the sockets on the chassis being.
series connected to n toggle switch of Bulgin
pattern, with the mains supply lead con-

A novel aerial arrangement! for an wair-raid
shelter.

placed a 4ft. length of %in. iron rod inside ] ; ;
the pump barrel and held it in position necting_through a noise suppressor unit

n 1 : g : also of Bulgin pattern ; this latter fitment
‘(':flt'tl: ;ﬁ?(ﬁgl‘gjsurls‘ehs :g: mrf‘lh: a}:aah};grt‘:gg is not shown in the illustration, but as with

led through the small hole in the pump-

barrel, and both euds were scaled with )
sealing-wax. There is no loss to earth, as e
the pump barrel is celluloid covered.-

Kexxerit BRowN (Gorton, Manchester). LuMINUM

ALUMINIUM
END PLATES

A Motor-driven Coil-winder. :
ESIRING an adaptable motor drive 1

|

K

for coil winding and light buffing, 1
decided to commission the electric motor
fitted to the household sewing machine.
The motov is so fitted to the sewing-machine
that it is a simple matter to remove it
without in any way upsetting the i
niechanism. Wl

It occurred to mie that if I eonstrueted
some form of temporary chassis mount in
which conld be incorporated permancutly
a suitable belt drive, it would be a matter of
a few moments to transfer the motor from
chassis to sewing-machine or vice versa,

TO MAINS VIA
SUPPRESSCR UNT

as desired. - | agaod

The accompanying illustration shows the STRIP
proced_urc I a,d'opted, using a strong oak 4 coil-winding machine utilising an electric
mounting chassis. motor as fitted to a domestic sewing machine.

Onc interesting feature of this arrange-
ment arose in the methods by which I the assembly details, therc should he little
should mount the motor, since it will be difficulty in following the scheme.—IL. C.
scen that due to the channelled mounting Soaxrs (Chelinsford).
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Loudspeaker Switchboard

S T wished to have two or three distant
A listening points, and also to have
facilities for trying out and comparing
different speakers, I fitted up a small
switchboard on the lines indicated in the
accompanying illustration. It will be scen
that this 1s fed from the L.S. or extension
speaker terminals on a receiver and then
five separate speakers may be switched for

EXTENSION
SPEAKER
TERMINAL

Rear view of a
simple loudspeaker
switchboard show-
ing  conneclions.

'uéc individually or collectively, By operat-

ing tlic switches when two or more speakers
are joined rapid comparisons are possible
for test purposes, or if the speakers are
fed from a distant point individual rooms
may be switched in and out as required.
—W. CrovurIne (Bayton, nr. Woodbridge).

Join Newnes’
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PRACTICAL MOTORIST

The owner-driver's journal which tells
you how to repair, overhaul and obtain
the best performance from your car.

3d.—Every Friday,

PRACTICAL MECHANICS

The only English journal of its type.
It deals with every branch of Science,
Mechanics, Invention, Model-making,
Chemistry, Astronomy, Photography.

6d.—Every month.

THE CYCLIST

The leading weekly for every Cyclist,

Clubman, Utility Cyclist or Tourist.

Join “The Cyclist” Road Club and

also take advantage of the FREE
Insurance,

3d.—Every Wednesday.

1o

am

-

Rt et o1 o o


http://www.cvisiontech.com
http://www.cvisiontech.com

262

An Experimental

PRACTICAL WIRELESS

Heterodyne Filter

Constructional Details of a Useful
Unit for the Short-wave Enthusiast

HORT - WAVE communication re-
ceivers using a crystal filter have an
exceedingly high degree of se-

lectivity ; nevertheless, when two stations
are heterodyning each other with an
andible beat note, reception of either
becomes impossible from a readability
point of view. For this reason a heterodyne
filter has recently been introduced in
Ainerica {(now being manufaetured comn-
mercially) that will reject a single audio-
frequency only. Having carried out some
experiments with this type of filter, plus
some additional modifications, it is thought
that thia piece of apparatus should be of
considerable use to short-wavé listeners
generally.

The many uses to which such a filter can
be put will imnediately be apparent, Apart
from removing the heterodyne note from

Fig. 1.—Original bridge circuit.

interfering stations, it can also be applied
to a super-regenerative receiver to eancel
the quench note, and will also attenuate
the loud hiss in the supersonic band of
frequencies. For short-wave listening
generally, an interfering modulated C.W.
station in the broadeast short-wave bands
can be completely eliminated.

To those who are not already acquainted
with this type of filter, a few words of ex-
planation are necessary. First it must be
pointed out that it does reject a single audio-
frequeney ecompletely, and not merely
attenuate a band of frequencies as with a
normal high or low pass filter.

The circuit is derived from the type of
bridge eircuit used for audio-frequeney
measurement. This is shown in Fig. 1.
An unknown audio frequency is applied to
arms A and B, R2 and R3 are then adjusted
until the note in the headphoney is can-
celled out ; when a balance is established.
The unknown frequency is then found

L 1 ;
from the formula f—m provided

that R divided by Rl equals 2, and that
R2 and R3, and C and Cl are equal.

Working Filter Circuit

Turning to the working filter circuit of
Fig. 2, it will be seen from the circuit
values that the above conditions have
been' complied with. The frequency range
over which the filter will work is mainly
governed by the value of C and Cl. The
* value shown covers the most useful band

in the top part of the audio seale. The two
variable resistances will, of course, be
potentiometers, using the slider and one
side only.

One method of connecting the  filter to
the output of a small receiver is shown in
Fig. 3. A I1:1 transformer may be used
in the anode circuit of the valve which
feeds the input of the filter, the output
being taken to a pair of headphones. This
arrangement can be applied to a standard
short-wave receiver or to a two-valve super-
regenerative ultra-short-wave set. In the
latter case R2 and R3 may be permanently
set for eliminating the quench note. The
few compgnents needed may be mounted
direct on t0 the f?ont panel of the receiver
or, alterhatively, on a small sub-panel, as

+ Ol MFD.
c
2
.20000 R2
ouTPUT [ ;
& O O -4 10,0000%
INPUT 4
: T RIS 10000 +
-0 xR3
MFD.
100000

o

Fig. 2.—Circuit values for the heterodyne filter.

shown in the practical wiring diagram,
Fig. 4.

Accurate Components Necessary

It is necessary to mention that the
components used should be of a reliable
make, so that the ecircuit values will
be aeceurately matched. Manufacturers
tolerances are perfectly aceeptable, however,
and will not mar the working of the filter
circuit. . Where the cireuit is used for
measurement work, extreme precision is
required for both the component values,
and for establishing balance. Since only
the effect of the bridge is made use of some
latitude is allowable. However, the more
aceurate the components used the less
will be the drop in gain whieh must
inevitably accompany such a device. There-

Fig. 4—Wiring diagram for the few components
needed for the heterodyne filter. The components
are mounted on a small sub-panel.
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Fig. 3.—One way in which the filter may be
connected to the output of a small receiver.

fore, it is advantageous to make use of a
little more amplification when the filter
1s used.

It will be seen that both input and output
of the circuit can be connected across
transformers, and by using two trans-
formers in this way the filter may bc con-
nected between two L.F. amplifying valves
of ‘a multi-stage rcceiver. This method
may be regarded as a trifle clumsy, and will
not be looked upon with favour by those who
dislike audio transformers from the quality
point of view.

Accordingly, a circuit was tested out
using R and R1 directly in the anode of a
valve, as in Fig. 5. It will be seen that a
1 microfarad condenser is inserted between
R1 and the junction of R3 and C1. This
condenser did not affect the working of the
bridge in any way apart from requiring

small readjustment from R2 and RS3.:

Also R and Rl have values of 100,000 and
50,000 ohms respectively. This cireuit
arrangement should be used in the early
stages of a inulti-valve receiver.

Operating Notes

Regarding the operation of the filter it
might be noted that R2 and R3 will be
quite sharp in tuning out the unwanted
hetercdyne note. When a signal is tuned
in on the receiver aecompanied by a
heterodyne, first R2 and then R3 should
be rotated until (as will happen in each
case) the heterodyne diminishes in'strength.
Finally both potentiometers must
adjusted until the heterodyne eompletely
disappears. With the elimination of one
audible frequency, some distortion must of
course take place, though this is not so
important on the short waves, and also
distortion will be at a minimum where the
filter is tuned to the top part of the seale,
hence the values shown. Where it is
desired to remove frequencies in the lower
part of the range, larger condensers must
be used at C and C1.

R2 and R3 may also be inereased up to
a value of 50,000 ohms, in which case a
wider band of frequeneies is covered.

= — |

Fig. 5.—The filter used for intervalve coupling.
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Auto Crid-bias Circuits

This Article Explains Why Certain Modifications are Introduced Into Simple Auto-bias
Circuits in Order to Ensure Better Working, with Special Reference to Mains Apparatus

HEN an electric current passes
through a resistance, a difference
of potential, or voltage drop, is

produced across the ends of this resistance,
and this offers a simple way of providing
negative grid bias to receiving valves with-
out using a separate grid battery. The
principle will be understood readily by

HTH

Fig. 1.—Diagram ex-

plaining the simple

principle of automatic
bias.

N T

reference to Fig. 1, which shows the
esscntials of the grid and anode circuits of
a typical output valve, such as an indirectly-
heated pentode. Certain components
necessary for a practical auto-bias circuit
have been purposely omitted for the sake
of simplicity, but these are given later in
the article.

Brief Explanation

Examining this diagram, it will be
observed that the main circuit through
which the anode current flows commences
at the H.T. plus terminal, through the
primary of the speaker transformer to the
anode of the valve, through the valve to
the cathode, and from the cathode back to
the H.T. minus terminal via the resistance
“R,” usually called the biasresistance. The
grid of the valve is connected to the H.T.
minus line through the transformer
cecondary (in the case of a resistance-
capacity coupled valve the grid would
be connected to H.T. minus via the grid
leak, so in both eases the grid is at the same
potential as H.T. minus).

Assuming that the anode eurrent of the
output valve is 30 milliamps, and that the
bias resistance “ R’ is of 500 ohms, a
simple application of Ohm’s Law shows
that the voltage drop across “R” is I X
R or .03 X 500 or 15 volts. This means
that the potential of the cathode of the
valve is 15 volts positive with respect to the
H.T. minus line, which is exactly the same
as saying that the H.T. minus line is 15
volts negative with respect to the cathode.
And since the grid is at the same potential
as the H.T. minus line, it can be said that
the grid is 15 volts negative with respeet
to the cathode, that is, it reeeives 15 volts
negative bias.

If the theoretical circuits of a number of
receivers are examined, it will be noticed
that the aectual eonnections employed are
far more complex than the simple circuit
shown in Fig. 1, while there appear to hLe

several different ways in which the bias
circuit can be arranged. The reasons are
that the diagram shown in Fig. 1, is only
fundamental, and needs a certain amount
of modification to meet practical eonditions,
and that different types of valves need
somewhat different types of circuit, although
all are basically identical.

One Case

In describing these different eircuits,
we will deal first with indirectly-heated
mains valves, since these are the most
commonly used to-day. Fig. 2 shows the
basie eircuit of a typical receiver in whieh
auto-bias is applied to four indirectly-
heated valves—the screen-grid (or screened
pentode) H.F. amplifier, detector, a low-
frequency amplifying stage, and an output
pentode. The complete eircuit through the
valve, i.e., the anode current circuit, is drawn
in thick line, and the auxiliary components
associated with the auto-bias arrangements
are drawn in thinner lines. It will be
noticed that the essential arrangement,
i.e., the inclusion of a bias resistance
between the cathode and H.T. minus line is
common to each valve. The questions
which naturally arise are: why will not
the simple arrangement shown in Fig, 1

H-
§.
LH

DET

stands, the bias resistance offers the same
amount of resistance to all these com-
ponents, and the voltage drop across it,
whieh is applied to the grid via the L.F.
transformer secondary, will contain an
audio-frequency and possibly a hum-
frequency modnlation, which, acting as
spurious signals at the grid, will be re-
amplified by the valve and result in low-
frequency oscillation, since the action will
be enmulative.

Suppose, however, that in parallel
with the bias resistance is placed some
component such as a large condenser
which has a very low impedanee to alter-
nating currents of audio frequency. It
will be found that the steady direct current
component of the anode current will be
confined to the bias resistance, while
practically all the A.C. component will be
by-passed through the condenser. Moreover,
if the condenser is so large that its im-
pedance at audio frequencies is negligible,
the A.C. voltage drop aeross it will also
be very small so that the spurious signals

WYY

25-50 MFDS.

AAAAAAAA t
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Fig. 2.—Skeleton circuit diagram showing various ways of biasing indirectly-heated valves.

serve in practice ? and, if any modification
is necessary, should there be any difference
in the ecircuits adopted for the different
valves ?

The answer to the first question is that
all these additional refinements are required
in order to prevent the bias arrangement
from transferring from the anode circuit
to the grid eircuit any alternating fluctua-
tions such as audio-frequency or high-
frequeney signals, hum voltages, and so
on, which would undoubtedly result in
re-amplified hum and either low-frequency
or high-frequency oscillation. In other
words, these additions are a form of de-
eoupling to obviate back-coupling.

Feed-back

Consider first the current flowing in the
bias resistance in Fig. 1. This will consist
of a direct current equal to the mean
anode current of the valve and bearing
an audio-frequeney modulation. Possibly
there may be also a certain amount of hum
ripple in the anode current—the “ residual
hum ”* of the receiver. Now, as the circuit

applied to the grid will also be negligible.

The reasons for adopting different
methods of bias decoupling in different
valves will be apparent from a study of the
conditions under which different types of
valves work. Considering first the high-
frequency valve, it will be clear that the

=0  O=———=—-HTt

;
= o

Fig. 3.—Diagram showing the bias scheme
Jor a directly-heated valve.
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AUTO GRID-BIAS CIRCUITS

(Continued from previous page)

anode carrent fluctuations are of radio
frequency, in the main and, in fact, entirely
if eare has been taken in the lay-out to
to avoid direct pick-up of hum and if the
ordinary decoupling circuits are efficient. It
will therefore be sufficient to by-pass the
bias resistance with a comparatively
small condenser which will have a
sufficiently low impedance at radio fye-
quencics. A very usual value for this
condenser is 0.05 mfd., but a slightly
smaller or slichtly larger size would make
very little difference. It is important that
a condcnser used in this position is of a
type deseribed by the makers as * non-
inductive ”” because, as will readily be
seen, any component possessing inductance
offers a comparatively large impedance
to alternating currents, and thus partially
neutralises the low reactive impedance of
the condenser.

On the L.F. Side

For low-frequency valves, where alternat-
ing components of audio frequency have
to be dealt with, the size of the condenser
in the grid decoupling circuit must be much
greater. When auto-bias was.first intro-
duced condensers of 2 and 4 mfd. capacity
were about the largest generally available,
and a condenser of 2 mfd. has a reactive
impedance at 50 cycles of over 1,600 ohms,
so that its by-passing effect, when used
im paralle] with a bias resistance in the
region of 1,000 ohms is quite small.
Moreover, the effect of such a condenser
in this position would be to produce morc
ot less scrious attenuation of the bass
output of the set. As a result, it became
the standard practice to use a modification
of the decoupling system as shown at
“ B in Fig. 2. Here a decoupling resist-
ance of high value, say, 50,000 ohms or
more, is interposed between the secondary
of the L.F. transformer and the H.T. minus

PRACTICAL WIRELESS

line, and the 2 mfd. condenser is connected
not direetly in parallel with the bias
resistance but between the top end of the
bias resistance and the lower end of the
LY. transformer secondary.

A moment’s study of this arrangemnent
will show that in effect the shunt circuit
in parallel with the bias resistance consists
of the condenser and decoupling resistance
in series. Owing to the high impedance
of this combination, only a small proportion
of the total A.C. component of anode
current will flow in the arm “re,” thus
avoiding serious bass attenuation, while
with respect to the grid circuit, r and ¢ act
exactly in the same way as the decoupling
resistance and condenser so commonly

£
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Fig. 4.—An allernative to the centre-tapped
filament transformer is a polentiometer.

included in the anode eircuits of valves,
or the smoothing choke and condenser in
an H.T. unit, namely, that the condenser
offers 2 much smaller impedance to the
A.C. component than the resistance so
that the A.C. voltage drop occurs mainly
across the resistance, giving an almost
perfectly smoothed voltage at the grid of
the valve.

To-day, “the deccoupling system just
deseribed is seldomm necessary because
manufacturers have now produced low-
voltage elcetrolytic condensers of very high
capacity and therefore of correspondingly
low recactive impedance, and these may be
connected simply in shunt to thc bias
resistance as indicated in the case of the

December 9th, 1939

output valvq in Fig. 2. Capacities of 12,
25, and even 50 or 60 mfd. are available, and
these do away entirely with the need for
complicated decoupling devices.

We now come to the case of directly
heated output valves, which are still used
to some extent in broadcast receivers and
are, indeed, essential where really big
outputs are required. In such valves the
filament itself is the cathode, and is,
moreover, fed with raw A.C. It is there-
fore not possible to take the bias resistance
from one side of the filament to H.T. minus,
as by so doing a considerable amount
of A.C. hum would be introduced. What is
done, therefore, is to connect the bias
resistance between the mid-point or centre-
tap of the filament transformer and the
H.T. minus line as shown in Fig. 3. by-
passing it in tlie usual way by a condenser
of large capacity. If the transformer has
been centre-tapped accurately no hum will
be introduced, but it is a difficult matter
to tap out at the exact electrical centre
of a winding. If the accuracy of thc
centre tap is in doubt when hum is experi-
enced, the usual plan is to connect a poten-
tiometer of fairly low resistance across the
filament winding and, disregarding the
centre tap, connect the bias resistance to
the slider of the potentiometer, which
should then ‘be adjusted so that hum is
reduced to a minimum (Fig. 4).

It should be noted that this arrangement
not only renders the filament of the output
valve at a potential above H.T. minus
equal to the bias of the output valve, but
makes the healers of any other valves
fed from the same L.T. winding also positive
with respect to HT. minus by the same
amount. Normally, this should make no
difference to the working of the sct, but
in the case of a large output triode, where
the bias voltage may be anything between
30 and 100 it will be safer to wusc
an independent L.T. winding for the
output valve and another for the indirectly-
heated valves.

LICHT MUSIC BROADCASTS

VARIOUS criticisms have appeared
concerning the alleged disappearance
of light orchestral music from the B.B.C.
programmes. Actually listeners are hearing
a high percentage of the light orchestras
whiceh were popular before the war. Under
the Defence Regulations, however, the
activities of the B.B.C. are curbed in certain
directions, but this does not apply to the
engagement of light orchestras.
+ Already the studio programmes have
included Mantovani and his Tipica Qrches-
tra ; Fred Hartley and the Novelty Scxtct,
with Brian Lawrence; and among those
booked for early inclusion are Troise and his
‘Mandoliers, with Percy Manchester; the
Richard Crean Orchestra ; -Falkman and
his Apache Band, with Amelia Magri;
Wrynford Reynolds and his Orchestra ;
A. J. Powell and his Banjo Octet ; Harry
Davidson and his Orchestra ; the Palladium
Orchestra ; Campoli and his Salon Orches-
tra ; and the Alphas.
" Recent outside broadecasts have bronght
listeners performances by the Hotel Vie-
toria Orchestra and the Lewisham Hippo-
drome Orchestra, and have taken them to
the Chiswick Empire to hear Harry Fryer
and his Orchestra ; to Kilburn for Alfred
van Dam and his State Orchestra ; to the
Sayoy Hotel where Arthur Salisbury and
his Orchestra have been heard; and to
Claridges for music by Geiger and his
Orchestra. In the near future listeners will
hear Tom Jenkins and his Band at the
Grand Hotel, Eastbourne.

ON THE DRAWING-BOARD

¥

B e ey

When designing a new recciver, much preparatory work should be carried oul on the drawing~
board, Some indication of the extent of such work in the factory may be gained from the

above illustration which shows the drawing-office at the Ekco works,

About 200 blueprints

are made out for each set which is designed.
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Club TReports should not exceed 200 words in length

and should be received First Post each Monday
moining for publication in the following tweek’s issue,

SLOUGH AND DISTRICT SHORT-WAVE CLUB
Headquarters : Toc H Headquarters, William Strect,

Slough.

Secretary : K. A. Sly (G$MR), 16, Buckland Avenus,
Slough. .

Meetings : Alternate Thursdays, at 7.30 p.m.

AT the last meeting, held on September 23rd,
the chief item of interest was a talk by Mr.
Houehin (G3GZ), continuing his series on The
Fundamentals of Radio. He interested members by
lis examination of power-pack details. He described
the various types of power- pack, and gave attention
to methods of smooth‘ng out mains hum. He empha-
sised the necessity of using components to give more
power outpnt than was necessary. Morse practice
took plaee as usual, aud it was observed that speed is
gradually inereasing. Query corner brought forth
many problems which were discussed by the members.

A Junk sale was held, and provided rmuch enjoyment

DX ON MEDIUM WAVES
(Coutinued from page 254)

There is one more feature of the eirenit
given which calls for explanation. This is
the method of obtaining delayed A.V.C.
When a double-diode is used for second
detection in a conventional eirenit, A.V.C.
can be obtained in a simple manner, but
with a pentode detector some alteration
in method is required. The WX6 ** West-
eetor’’ wired across the detector (in series
with a fixed condenser, of course) provides
the required rectified A.V.C. voltage, whilst
a delay voltage is taken from a tapped 43-
volt battery separate from the normal
G.B. battery. A potentiometer is also used
for variakle-mu volume control. This
system works well in praetice, and the
delay voltage prevents the sensitivity of
the set fromm being curtailed except when
a sufficiently strong signal is being handled
for a saerifice in sensitivity to be per-
missible.

Reasonable Cost

A set designed around this cireuit need
not be expensive if use is made of separate
screened eoils of the type intended for
direet bolting to a metal chassis. Four-
range eoils ean be bought for about 10s. 6d.
each, whilst high-gain I.F. transformers
with tertiary winding will cost about
6s. 6d. each. Thus, the total cost of coils
will be under 45s. If 15s. is allowed for the
three-gang condenser, a similar amount for a
dual-range slow-motion ‘drive of the type
with an aeeurately calibrated eireular scale,
and 10s. for a wave-change switch assembly,
1t will be seen that the total cost of the most
important components works out at about
four guineas. A cheaper tuning drive could
be used, but it does not pay to ° econ-
omise ”’ unduly in buying this important
component. Using average valves and 120
volts (maximum) H.T. the current consump-
tion will be in the region of 7 mA, whigh is
within the range of a standard- -capacity
H.T. battery. Even when a’ small power
pentode is added to the set the current
consumption can be kept down to under 12
mA, and this can be obtained economically
from a so-called double-capacity dry
battery. At a slight sacrifice of cfficiency
the total H.T. consumption of the set,
with L.F. amplifier, could bc kept well
below 10 mA.
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for the members. To close the meeting a general dis-
cussion was held, and many interesting subjects wero
touched upon.

At the next meeting, to be held on December 7th,
the agenda will include another talk by GJGL
in his series on Fundamentals of Radio.

Besides this, the meeting will Include all the usual
items such as Morse practice, query corner, discussion
on conditions, and discussions by the research group.

More members are still required, and all who care
to attend will be welcome. The subscription is 2s. 6d.
per annum, and 3d. extra is payable at each meeting,
to cover the cost of rent of the club-room.

ASHTON-UNDER-LYNE AND DISTRICT AMATEUR
RADIO SOCIETY
Headquarters : 174,

Lyne.
Hon. Sec. : K. Gooding (G3PM), 7, Broadben. Avenue,
Smalishaw, Ashton-under-Lyne, Lancs.

AT a recent meeting, the members o the above

society decided to carry on despite the restric-
tions imposed on their activities by the war. The old

programme of lectures, etc., has had to be cancelled,

ut cfforts are being made to compile an luteresting
course of lectures by individual members. The chair-
man and treasnrer have already colinborated in a
scries of instructive talks and demonstrations dealing
with * Valve Characteristics.”

Oldham Road, Ashton-under-
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In order to kecp the members together in the mean-
time, the ** social side > has been developed, aud it has
heen discovered that many of the ** brass-pounders”
can also throw a pretty dart!

Several of the members are now O.H.M. 8., as wireless
operators or signallers, and all branches of 'thie services
are represented.

In order to meet the wishes of several members
during the “ black-out,” meetings are now hefd every
Suuduy at 2 p.ao. in addition to the usual theetings,
at 8 p.m. on Wednesdays.

BRISTOL EXPERIMENTAL RADIO CLUB

Headquarters : 21, King’s Corridor, Old Market Strect,
Bristol, Z.

Publicity Managee : D. J. Janes (2DCX), 40, Robertson
Road, Eastville, Bristol, 5.

Meetings : Alternate Tuesdays, at 7.30 p.m.

HE moeeting of the above club held on Tuesday,
Dceember 5th, was the last before the Christmas
Holidays. 1t iz anticipated that meetings will be
resumed on Tuesday, January 16th, 1040
Most members have now settled down to radio
cxperimenting under war conditions. Arrangcments
are being made to demonstrate several home-con-
structed Public Address Ampliflers at the first meeting
of the New Year. Morse practices at speeds to suit
cveryone are now a regular feature at all meetings.

All-Wave

<. BATTERY S.G.3

With AII Valves

R 69/6
Tested
Mr. Camm fully de-
Scribed this wonderful
offer, last week. Amaz-
ing 'performer on all
bands. Wave-range 14
tozooometres Power-
ful S.G. 3-valve circult with
pentode output. Station-name
scale. Size 12fn. x 8fin. x Sin.
deep. [Simllﬂr to A.C. model illustrated. Terms
178 debosl and+ monthly payments of 14/3.

A.C. MODEL as illustrated. Mains version of above.
Ideal radio or radloglamle lacement chassis. Station-
name dial. Pick-up soc Complete with all
valves nnd ready for coxmectlon to A.C,

ns volts, BARGAIN
or deposlt only 19/6 and 4 monthly (payments of 16/6.

6' 6 Fully Tested 4-Valve

RADIOGRAM CHASSIS
REPLACEMENT MODEL. hard to beat in per-
formance and value. Empleys powerful 4-valve
S.G. Bandpass circuit with pentode output. Wave-
range 200 to 2,000 metres. P.U.sockets. Output
3 watts. Size 11}in. wlde 78in. high, 9in. deep.
Fully tested and complete with ail valves. Terms
15/68 deposit and .4 monthly payments of 12/9.
ISpeaker. 17/8 extra.

AMPL'F'ER for Battery Use
4 WATTS QUTPUT 59 /6

With All Valves

Specially designed for P.A. work
ﬂ}ld ‘}l\ome use where a maximum
o

A.C. model illustrated. Wide
sound range and employs 4
valves with u.ship 1 out-
put. Connections for micro-
phone and pick-up. Suitable
aiso for _boosting up the
yolume of existing radio.

Complete with 4 valves,
ready for use. ’l‘erma. 15/- deposl: and 4 monthly
‘;‘)\a%ments of 12

/3.
7-WATTS MODEL.-Undistorted output 7
watts. Suitable for large halls and outside sound
range of 500ft. radius. 4 valves with push-pull out-
put. For mike or gramophone reproduction. Com-
pleoe with valves. ready for use. Carriage paid
3 17s. 8d. or 17/6 down and 4 mth'y pmt's of 16/-.

Chassis BEST SELLERS'

Amazing Bargain Replacement Radios

© Powerful CLASS B4 Chassis

Representing the balance & .
of tamous maker's stock, Garriage Paid 69/6

Special opportunity BARGAIN
for battery set users. Wave-range 200 to
metres. Powerful 8.G. 4 circuit. with Drlver and

Class B output, giving volume equal to a mains set.

Screened coils and ganged condenser. Complete with

4 valves, fully tested and ready for use. BARGAIN.

69. 8, or 17/6 down and 4 mch y pmt's of 14/3. Cha.ssls
tin. d n. high. Speaker 25'-

size. 11}in. wide 4

COMMUNchTION RECEIVER

l-‘amouq-\l.\me 5 Valve Model. l’ro -war £g
10 to 550 Metres. RICE.

‘For important

short - wave
and B.B.C.

transmissions.
Powerful  5-
valve super-
het circuit
with band-
spread tlmint
AV.C.

B.F.0. onlofr
switches.
Bullt-in
high - fidelity -
speaker and !ijack for 'phones
Fully tested and guaranteed.
all A.C. 200/250 v. sulpplles (40 100 cycles).
£2 down and 4 monthly payments of 38/6.

SPECIAL OFFER! Brand New

Fully Guaranteed All-wave Battery 3

Ready to Plays
Carr Paid. GNS.

Wave-range 18 to 2,000
metres, Amazingly effi-
cient H.F. Pent.. Det.,
Pentode output circuit.
Full vision station scale.
Simple to tune. _ All-
world listening. Cleai-
tonemoving-collspeaker.
Handsome latest style
§ walnut cabinet as {llus-
trated An excoptional
New Season's ’’ Radio
| offer which will not bhe
repeated. Ready to play.
Less batteries. Terms,
31/6 down and 4 monthly
payments of 27/-,

ORDER NOW for XMAS,

Terms

FREE VALVES! .. 3KIT

l:nllrvl new bat-

9 to 2,000 tery  mosol  with
m etres latest slow-motion
drlve differingjslight-
ly from dial illus-

output circuit.
gor use  with

4, pe
or N.T.8, self-
locating coils.

Absolutely
omulete (less coils

3.

and packing. Speetal
E(Q, OFFER with 10 coils.
metres-—-5

e Practlcal Wireless READERS

Qrder your N.T.S. ComFonent Bargain Parcel NOw,
Costs 6'- Post Frce, ist value 30/-.
All-Mains 5v.R/Gram.
Chassis 19 6
\'.’lthulvcs£ 5 » »
New scason’s 6-stage
5-valve model. Wave-
range 18-2,100 metres.
A.V.C.toneand volume
controls. Pleasing sta-
tion scale. 3wattsout-
put. Ready to play on
A.C. or D.C. mains
200250 volts. €izelljin.
by 8iin.t by 9} in. high.
P.U. sockets, 29/6 secures 7
and 4 monthly payments of
24/9. Speaker 27/6.

NEW TIMES SALES CO.-

bands—~carriage paid, 59’8 plus 1/3 for postage or 15/
down and 4 inonthly ayments of Gz hostal 56 (PrW.15), LUDGATE HILL, LONDON,
E.C.4. NN ity 55 | RN

»
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This three-quarter rear
view of the receiver shows
the comprehensive screen-
ing which has been
adopied.

T is most desirable and, in fact, necessary,
when more serious DX work 1is
intended, to incorporate in the design

of the receiver, means for varying certain
of the circuit constants at will, so that
selectivity and sensitivity may be adjusted
more closely relative-to reaction and stage
gain. In this design, the writer has
endeavoured to  provide for such con-
siderations without exeessively increasing
the cost, at the samec time providing a
sequence of manual control which should
be readily grasped after a little practice.

Apart from the extra expense which

would be entailed in the housing of the set
in an elaborate cabinet, and although a
somewhat smaller or more compact com-
ponent lay-out could have been adopted,
this would only detract from the original
purposc of an accessible chassis, the use
of which could combine the pleasure of
both listening and experimenting.

Studying the theoretical diagram given

in Fig. 1, it will be seen that, basically,
quite a conventional scheme is employed,
the principal features being the use of
screened grid injection in place of the
more customary anode feed, and the

advantage of variable-mu characteristics

in the detector stage.

In this way, the corrcct setting of the
screen-grid potentiometers will provide
both exact operating conditions for the
valves and a mcthod of determining the
most sensitive setting “consistent with

" reaction and the type of signal being

received whether this be 'phone or C.W.
On the higher frequency bands, that
is, using the 9 to 14 and 12 to 26-metre
coils, this form of ‘ balancing >’ provides
a stable means for getting the most sensi-
tive state of reaction in the detector stage,
whilst for the lower frequency bands, and
with careful adiustment of the variable-mu

PRACTICAL WIRELESS
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" THE SHORT-WAVE 5

Preliminary Circuit and Constructional Details of
a New Short-wave Receiver — By W. R. HQBBS

gain control, exceedingly smooth
reaction is obtainable.
Before dealing with a typical

operating sequence, it will familiarise
the scheme if the component lay-out

is eonsidered here in connection with the
circuit details.

General Scheme

V1 is a screen-grid valve of the short-
wave type, having the grid return brought
out to the top cap, and is wired for a
completely n?n-resonant untuned H.F.
stage.

Now, although normally only a small
percentage of stage gain can be anticipated
at this point, there is a very appreciable
degree of control afforded by using the
screening grid of this valve for injection
into the aperiodic winding of the following
H.F. stage, this.adjustment being made
through the potentiometer R3.

Again, to conserve as far as possible

the little gain provided by this untuned
stage, the valve V1 is mounted in such
a way that short wiring results, with, there-
fore, the remogval of various causes for
losses and interaction.

_ The horizontal mounting of the valve
in this manner results in not only a con-
veniently short aerial connection, but also
isolates clectrostatically the remainder
of the connections from the detector stage.
Thus we have the valve base mounted
behind the intermediate aluminium screen
and in the section utilised for the next
H.F. stage, which employs a high-frequency
sentode, and it is useful to notc here that
no interaction takes place between V1 and
V2, primarily owing to the ample distance
and the wiring lay-out.

The Detector Stage

V2 wiring is quite ordinary, but a
screen-grid potentiometer is used so that,
as will be explained later, & dual form of
reaction control furnishing maximum sensi-
tivity is obtainable by the combined
adjustment of these two controls.

Ganging accurately with this type of
circuit used principally for the short-wave
bands, would at first seem unpractical in
view of the possible causes for attenuation,
instability, and the usual circuit losses,
and the writer feels that it should be noted
here that the consistency in the operation
of the original model in this respect can
be attributed mainly to the high precision
enjoyed in the design of the Eddyston>
condensers, whilst, of course, bearing in
mind the slight but appreciable advantage
obtained by the balancing or fine band-
spreading condenser which it was deemed
advisable to incorporate for the higher
frequency bands.

This balaneing condenser is provided
solely to counteract any small stray
capacities, whilst at the same time proving
very desirable as a fine bandspreader when
used with the reduction drive as depicted.

The feed to the primary or aperiodic
winding of the detector coil is taken
directly from the anode of V2 through the
medium of two ceramic condensers, one
a fixed condenser of 110 mmfds., the
other a 50-mmfd. trimmer type, these

HL¥
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Fig. |.—Theoretical circuit diagram of the Shori-Ware Fice.
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(Continucd fromn previous page).

condensers, as will be noticed, being con-
bected in parallel,

In this manner, a third of the capacity
coupling to the coil is adjdstable, so that
here again, load adjustment can be made
st certain frequencies if desired, although
for average purposes after a llttle experi-
ment, the most suitable coupling can be
determinted and fixed for all bands,

In thé interests of short wiring again,
the six-pin detector coil-holder is supported
on insulating pillars, but one ‘exception to
the rule is taken by the necessarily long
screen-grid reaction coil return lead. This
lead, it will be scen, is screened and ade-
quately earthed to the chassis, being kept
a8 close to the chassis and as rigid as
possible.

Tests on the full range of the receiver
showed, however, that no instability will
arigse if the component lay-out is closely
followed. The detector valve, V3, is
located the other side of the detector
tuning section of the ganged condenser,
and the variable-mu volume-control is

RESISTORS

One 4,000 obms 1 watt.
One 10,000 ohms 1 watt.
One 25,000 ohms ! watt.
One 5,000 ohms } watt,
Two 40,000 ohms * watt,
Two 50,000 ohms | watt.
One 100,000 ohms } watt.
One 2 megohm } watt.

POTENTIOMETERS

Two 50,000 ohms (without switch), iype M.
Erie Resistor Co.

Two 100.000 ohms (without switch), type M.
Erie Resistor Co.

One 500,000 ohias (without switch), type M.
ErieResistcr Ce.

CONDENSERS (Fixed and Pre-Set)

Erie Resistor Co.
Erie Resistor Co.
Erie Resistor Co.
Erie Resistor Co.
Erie Resistor Co.
Erie Resistor Co.
Erie Resistor

Erie Resistor Co,

One .0002 mfd., type CMS. A. F. Bulgin and
Co., Lid,
One .0001 mfd., type CM4. A. F. Bulgin and
Co., Ltd.
Tv,co .01 mfd., type PC101. A.F. Bulgin and
0., Ltd
Seven .1 mfd ., type PCP1. A. F. Bulgin and
0.
Onec 5 mfd type PCP5. A. F. Bulgin and
Co.,
One 1 mfd, type ECI4 (electrolytic). A. F.
Bulgin and Co.,
Two 2 mfd., type EC!S (electrolytic). A. F.
Bulgin and Co., Ltd .
Two ceramie, lype R481 4-50 mmfds. British

Mechanical Produczlons, Ltd. (Clix).

CONDENSERS (Variable)

Three 160 mmfd., type 1131 (matched as close as
possible). Stranon and Co.,Ltd. (Eddystone).

One 12 mmfd., type 1132 (malchcd as close as
possible). Strattonand Co.,Ltd. (Eddystone).

REDUCTION DRIVE
One type E.R.D. Radiomart—G5NI] (Birming-
ham), Limited. .

VALVE- AND COIL-HOLDERS

Three 4-pin, type 949, Stratton and Co., Ltd.

‘One 6-pin, type 969. Stratton and Co., Led.

One 7.pin, type X147. British Mechanical
Productions, Led.  (Clix).

One 4-pin, type X116 (Lemon). British
Mechanical Productions, Ltd.  (Clix).

One 5-pin, type X116 {Lemon). British
Mechanica! ‘Preductiens, Ltd.  (Clix).

CHOKES (H.F.)
Five, type 1010 (S.W.).
(Eddystone).

CHOKES (L.F.)
One,type L.F.16. A, F. EBulginard Co.,Ltd.

Swratton and Co., Ltd.

TRANSFORMERS
One, type L.LF.12. A.F.Bulginand Co.,Ltd.
SWITCHES

One, A. F. Bulgin and Co., Ltd.

BRACKETS
Two,typec EEH.9. A. F. Bulgin and Co., Ltd.

CONDENSER CRADLE
One, type 1114. Straticn znd Ce., Ltd.

type SSOT.
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fitted directly to the chassis intermediate
scrleen in close enough proximity to the
valve,

Smooth Reaction

Considering the reaction circuit for the
moment, it will be seen that the poten-
tiometer is very conveniently mounted
near to the coil-holder, and quite a comfort-
able manual adjustment can be carried
out, whether the receiver be in or out
of a cabinet, whilst although it would
appear that both the reaction potentiometer
and the L.F. volume control R11 were so
mounted in the interests of comfortable
adjustment, this is by no means go, since
it will be noticed that the coupling between
the detector and the first L.F. valve V4
is very usefully carried out with a minimum
of wiring in the cmployment of a Hivac
PX230 S.W. valve, which employs a
top-cap grid return. -

Filter feed transformer coupling is used
between the L.F. valves, this being inter-
rupted by a ’phone jack so that with or
without the loudspeaker in circuit, more
critical tuning can be accomplished.

-

KNOBS AND DIALS

One precision (slow.motion dial), type 1,085
(Dunte). Stratton and Co., Ltd.

One, type K56. A. F. Bulgin and Co., Ltd.

One, type 1036 (driving head wnh knob,

dial and cursor). Stratton and Co.,

Two, type 1086-9. KNOJM, mstrument knobs.
Stratton and Co. s Ltd.

Two black wheel knobs. Webb’s Radio.

One small instrument knob, type K92. A. F,
Bulgin and Co., Ltd.

One, type I.P.8. dial. A.F. Bulgin and Co., Ltd.

EXTENSION CONTROL OUTFITS
Three, type 1008. Stratton and Co., Ltd.

JACKS AND PLUGS

One, type P171 (single-circuit jack),
Igranic.

One, type P172 (closed-circuit jack),
granic.

Two, type P38; jack plugs. A. F. Bulgin and
Co., Ltd

COILS

One set of 6-pin, type 932. Stratton and Co.,
Ltd. dystone).

One set of 4-pin, type 959. Stratton and Co.,
Ltd. (Eddystone).

INSULATING PILLARS

Two, type S.M. (Ihns)
(Birmingham), L

Three,type 1029 (léms ) Stratton and Co.,Ltd.

Four, type 1019 (midget stand-off msulators)
Stratton and Co., Ltd.

PLUG AND SPADE TERMINALS

Six, type MP1A, engraved. H.T.—, H.T.+,
-+, GB.—1, G.B,—2, G.B._3.

T\nc, type R415, engraved, red and black.

VALVES

One, type $G220, S.W. Hivac, Ltd.
One, type PX230, S W. Hivac, Ltd.
One, type VP215, 4-pin. Hivac, Ltd.
One, type HP215, 7-pin. Hivac, Led.
Onc, type Z220, 5 -pin. Hivac, Ltd.

PHONES
S. G. Brown, Ltd. Type A.

LOUDSPEAKER
W.B. Stentorian Junior.

BATTERIES

H.T. 120 v. type. Exide, Ltd.
L.T. 2 v. type. Exide, Ltd.
G.B. 9 v. type. Exide, Led.

CHASSIS
Complete chassis. Peto-Scott Co., Ltd.

MISCELLANEOUS

Wood screws (round hd. din. to llm. in length).

Wiring. A. F. Bulgin and Co.,

Screened flex. W.S.2. 3ft. coil. A F. Bulgin
and Co., Led.

Slce\mg A. F. Bulgin and Co., Led.

Flex. A. F. Bulgin and Co., Lid

FLEXIBLE COUPLERS
Two, type F.C. Radiomart—GS5SNI (Birming-
ham), Led.
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CHARGERS. Y°U MUST KEEP Y¥OU

BATTERY PREPARED ! 1
Battery Charging on A,C. Mains, The A.C. NITN-
DAY will keep your battery fit without attention,
el N/Ag, 200/250 volts A.C. and D.C. 6/8 volis { amp.,
15/- \lodel N/B8, 200/250 volts to D.C., 6/8 volts to 1 amp.
25/-, Model N/C6, 200/250 volts D.C.. 6,3 volts 2 amps.,
35/- Mode) N/D12, 200/250 volts to 12 volts 1 amp., 32/-.
t.m. 2 volts 2 amps., with G-volt tap, 55/~ 5 amp.,
£4/10/-. _And many others
SHELTER CllARGERb, with. automatic switchgear
for large batteries.
A.R.P. ACCUMULATORS for stand-by H.T, at 6d.
per volt ; 3 amp. hours. In 24-volt unlt. crates, glns-a
cells, 12/ each. Can be parallel charged off 13 v
F‘uzgy Dug-outs or ill-ventilated shelters must ne hept
res|
A.R.P, SHELTER Ventilation and Air Gondltionirg
Compact unit, drive off A.C. or D.C. mains, 80 watts
91n Blo“er 20 cub, {t, fresh air per min. 25/~isa baxga,xn

“rhT WEATHER ELECTRIC PUMPS, for A.C. or

D.C.12 v. to 230 v. Centrifugal all- bronzo pump, throws
12) gals. per hour, 726, Tvype R pum Twin piston
type for draining shelters, dug-oum etc £6/17/6. Auto.
fioat switch, 45/-.
WAR EQUIPMENT FOR SERVICE WORK
SERVICE TYPE SIGNALLERS
DOUBLE HEADPHONES, with
¥ flat leather headbands for steel
/| helmet wear, 120 ohms, by 8.T.
r Co., 8/6, 4ft. cords @d. Single
Sl w@ 60 ohm. phones with cord DJ
\-L":qi 1/6. FIELD Tclephone Ex-
— chanzes. 5-line and 20-line port~
able. Twin and Single Cable.
HEADP!ONE CORDS. Service
6ft.. fitted 2-pin plugs and 2-hole
socicet, 2/-. Radio Phone Cords,
2/6. CRYSTAL SETS. Boudoir,
6'6. B.M. Table.7/6. LEARNERS’
"> MORSE PRACTICE SET. Sound
Type No. 10, with Key and Buzzer
-rn—ums on base. 3/-. Visual Type No.2A
U with Key and Lamp on base, No.

3A Duplex with Key and Buzzer

and Lamp for sound and visual,
line plug is on basc, 7/-. Siemens Service Sct, 17/8.

FIELD SERVICE TESTERS.

DIX-MIPANTA VEST POCKET TESTER. A versatile
moving-ironl muiti-range meter for seryice ¢n A.€C. o1
D.C. THREE ranges of volts ¢ 0-7.5, 0-150, 0-300. Black
bakcllw casc, 24in. X 2{in, with pair or test leads 19/6

laLl,l(‘;%"l‘ BATTERY TESTERS., Govt. Model 168,
Mov, Coil Ammeter and graded theo., 37 6.
LINESMEN'S DFTECTO1:S, Q. and I. Galvo, ip Jeathex

Case. 15/-.
IIORMONTAL BRASS-CASED GALVOS, 7/6.
gELLQ‘gESTLBS, Megger 3-0-3 mov. v coil, Aluminium
ase
LISYENING MIKFES. steel-clad Elcctradix, indestrue-
tible ; are ears outside your dug-out.
MORSE KEYS. Few Ex WD Keys reserved for Services.
New Keys now in production for training code users.
First-class at low prices.
A good small key on moulided base is the TX pivot arm
excellent, for learners, 3/6. Full size, well inished key. all
brass, solid pivot bar, adjustable tension, etc. B.2, 7/6.
Superior Type P ully adjustable, nickel finish, 9'6.
High Grade Type’ IV. plated fittings, polished wood base,
a fine key, 10/6. Specml Key on 3-switch box for buzzer
and 2 lamps, C.A.V., 6,6.
BUZZERS, small” type, with cover, L6. Power
Buzzers, with screw contact and adjustable spring
armature, 2/8. Heavy Buzzer in Bakelne case, 6.
Siemens Morse Transmitters, with key and brass-
cased Power Buzzer, 17/6. Magneto Exploders, 25/-.
Field Telegraph Sets. Details on request.
BELLS. G.P.O. type trembl er Circular Desk Bell, with
wall Bells, tremblcr, 2/6.
Bells, large, matal, 12-volt

movement in gong, 1/6.
Ditto, large size, 7/6. Signal
single stroke Bells, 10/-.
SIGNAL LAMPS by Lucas and Aldis. hooded for night
and day use, telescope sights, key and discs ; for tripod
or hand use. Heliographs Mark V, with spare mirrors
in leather case, with mahogany tripo!
\ ORSE RECORDING, G.P typc inkers, on mahog-
y base with tape reel under, in first-class order, £6.
Lightweight French Army Field Morse Inkers. fold up
into_wood case. £7710/-. Super Model Army G.P.O.
Field H.Q. Morse Inker. brand new. entirely enclosed
and fitted every refinement, current indicator, key. tape
container, etc., £8. Mahogany Tape Cont.aml:r. G.P.O.,
desk top with brass reel in drawer, cost 40/-, for 3.6 only

Morse Paper Reel
ELECTRIC HEATERS. Save coal.

1s, 8d.
IMMERSION
Angoué‘se;i bath or bank type with flex, 1,000 watts 230
volts,
OF GREAT INTEREST IN DARK WAR EVENINGS.
Low cost Home Recowling
with the all-geared PEIGI{
Elcctrlc Recorder. Ball Beax—
* ing centre gear box
traverse rod. Is the lowen
i34 priccd clectrie home recorder
' that will it any gramo. Tho
iy sct with Tracking Gear, Pick-
: up and tone arm with dimond.

: Gear only, 21 6 Metal 37/6

blanks, 3/3
ACOUSTIC RECORDERS. Cost ls tow., New
MIVOICE acoustic sets,
luxe, 16/~
ARDP.

complete outfits in carton de
No. 2 Miveice, 10/6. Junior, 5/8.
PETROL ELECTJ;‘ 1C G{II\ERATING

GIIT. AND
CHARGING FOR £16 ONLY,
A 500-watt, single cyl,, 2-stroke,
wator-cooled, selt-omng Stuart
Turner engine mag. ign
coupled to 50770 volis, 10 amps.
shunt dynamo, 1,000 r.p.m
£16. No increase in price, these
are £40 sets ready for immediato

delivery.
FOR £12. A 150-watt engine
and dynamo on similar lines but coupled to 25,30 volts,
G amps. dynam
Half Kilowatt and other slzes ; all ready
for immediate delivery.
5/~ EMERGENCY PARCELS of useful
o
5

stand-by electrical and radio repair material
and apparatus, 7ibs. for 5/-. Post Frec.

ELECTRADIX RADIOS

218, Upper Thames Street, London, E.C.4
= Telephone : Ceniral 1611
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About Gramophone Records

PQINTED
out in my
reeent
article on
Gramophone
Records that after aecepting the modern
miraele of electrical reecording, with all its
perfection of detail and lifelike representa-
tion of a great work of musie down to the
smallest detail, as a matter of course and
an ever recurring certainty, the most
vital factor making for the perfect record
was the reproduction of the recording
artist’s personality. The ability to do
thi= on a wax or composition disc, to
such a degree of fidelity that, having
oncec heard a powerful personality play a
given work, we can at once rccognise him
ag the maker of the record, is, to me, an
astounding achievement. There is some-
thing romantic and fascinating, as well as
scientifically marvellous, in one’s ability 1o
¢ pick up ' a performance of a great com-
position by, say, Caruso, Paderewski or
Krcisler, tuek it under your arm, and take
it with you to play at a friend’s house, as
T recently did. Just imagine for one
moment. Youor I, with these men in our
pockets as it were, playing them here,
there and anywherc. And all for six
shillings o time.
The B.B.C. announcers say, ““ There are
a few moments to spave, so I'll play vou a
record of . . .”" Christopher Stope gives
recitals of gramophone records (and prob-
ably gets as much for doing so as most of
the flesh-and-blood artists). It’s all most
extraordinary and, in some ways, all wrong.
But, like port wine or caviare, we musteither
hottle it if we want to enjoy it, or else visit
Portugal or the Black Sea and get the real
thing.

Individuality

That this question of individuality is one
that the public is fully alive to would seem
to be borne out by the large numbers of
recordings one can nowadays get of most
of the famous compositions. In fact, it is
frequently almost entirely a question of
* who do we prefer to play such and such
a work’’ rather than what work do we
prefer. With most of the great master-
piecces we have a choice of five or six
recondings, as well as with hundreds of
pianoforte and violin solos and songs, which
are mitanged before us performed by in-
numerable artists. With songs it is not
quite so remarkable as the various voices,
as well as the innumerable types of aecom-
paniment they ean be sct to, make a large
variety of reeordings ahmost a commereially
suceessful certainty. But to store half a
dozen different pianists playing the same
~Chopin study, and half a dozen orchestras
and conduectors, the same Reethoven
Symphony had to be risked and proven
wise.

Cortot

As I said in the same article, few
artists have sueceeded in imparting their
own individual style on to the dise
to as great a degree as the great Freneh
pianist Cortot. There raust be something
very vibrant.in his playing whieh records
very easily, like the tones of the instmment
jtself. For, apart from the usual faithitul

Our Music Critic, Maurice Reeve, Discusses
the Recordings of Famous Musicians

reproduction of those tones, Cortot’s
records are just. like bottles of essence,
preserving something vital and necessary.
They kill two birds with one stone—they
not only preserve a iechanically perfeet
production of a great piece of musie, but
they preserve a great performance of it as
well.  So many recordings succeed in the
first of these accomplishments, but not so
many in the latter.

Cortot’s recordings of the Schumann
Concerto, the César Franck Symphonic
Variations, and innumerable Chopin pieces,
have long been famous. Also of chamber
musie, notably Beethoven’s Archduke Trio.
Bach’s Brandenburg in D) and the Franck
Piano Quintet. He is unquestionably the
most beautiful Schumann player among all
the pianists, and his own distillation of
romance into the music of that most in-
carable of romantics has made a perfect
rccording of his famous ‘‘Scenes from
Childhood.”” If.you haven’t heard Cortot
play *‘ Traumeri,”’ then secure a record of
this gem at the first opportunity. He has
also just recorded a wonderful and charac-
teristic performance of Chopin’s sccond
Concerto—that beautiful bouquet from
Chopin’s beautiful garden—which I recently
heard on the Editor’s machine at his
residence.

Toscanini

Another superb record I heard on
the samc oceasion was the onc and
only Toscanini — this time in charge
of the National Broadeasting Corporation
of America’s Orchestra—in the one and only
fifth symphony. This sounds somewhat
in the nature of an alliance of two perfect
souls, and so it is. Toseanini sold Queen’s
Hall out last summer, for seven concerts in
three weeks, within forty-eight hours. And
the balcony was ten shillings a time! On
these records you can tuck the great little
man under your arm and go with him where
you will. He is there to the very life. A
Beethoven Symphony under Toscanini’s
baton is probably the greatest achievement
in the executive world of music. He has
Jong been recognised as a maestro with the
baton, and one of the chief reasons is said

to he beecause
he adheres
more faithfully
to the com-
mands of the
eomposer, as these are reecorded on his seores
in the form of directions for performance.
than any other conductor. Thus if Beethoven
says that he wantssuch and such a movement
to be plaved at so many metronome beats
to the bar, or such and such a melody to be
phrased as he has marked it—then Tos-
canini says, in effect, *‘ that’s good enough
for me.”” Tt would be impertinence on my
part to suggest that T know better then
Beethoven how his musie should go! As
Toscanini is also that rare bird who can
infuse his own personality into his readings
without having to override the composer’s
wishes in the matter, it not unnatnrally
follows that we get from him something as
near perfection as well may be.” The chief
features of this beautiful record are the un-
flagging, almost fierceness, of the rhythm
which impels us through the work almost
against our own consciousness; and the
seemingly terrific speed of, at least, the
first movement. None of those sentimental
accessories with which so many conductors
unwarrantly adorn this most famous of
symphonies with, but the authentic Beet-
hoven granitc ; a stern, unrelenting
struggle with the elemental forces.

Playing Speed

This question of speed enters into a large
number of recordings. It scems to be the
fashion to drag things, to spin them out
and to sentimentalizse over them, especially,
of course, when there is a melody, and more
especially a famous melody. It is all
wrong. Firstly, it is not good expression—
surely one of the nrost misunderstood words
in the language—and also it robs the work
of its sparkle and vitality. There is
nothing worse than to let music drag and
hang fire. I noticed this the other day on
hearing Kreisler's own recording of his
beautiful ““ Caprice Viennois.”” T had not
heard him play it for some time, and the
first thing that was borne in on me was how
many players, notably those who have
arranged the work for various combinations
of salon orchestra, have overloaded it with
excessive and unwanted sentiment, rob-
bing it of all its Viennese gaicty and eharm.
Kreisler should know, surely.

PROGRAMME
NOTES

Glasgow Orpheus Choir .
O far as a choir can be regarded as the
ereation of one man, Glasgow Orpheus
Choir is the product of its conductor,
Sir Hugh Roberton. They will eome to a
B.B.C. studio on December 9th to give a
concert of the musie which they sing
better than any other combination. The
Orpheus Choir was built up by Sir Hugh
Roberton.from the Glasgow Toynbee House
Choir, until their fame extended across
the world. They have sung to the King
and Queen, 1o the British Cabinet and at
eoneerts varying in size between tiny
Scots village halls to the largest halls of

London and New York. On December
9th they will be heard in some of the
Hebridean songs which, in the arrange-
ments of their conductor, have beecome so
famous.

“ To the Public Danger

HERE is added point in these days of
blaek-outs and higher road fatalities
to this play which was written by Patrick
Hamilton for broadcasting. “To the
Publie Danger’> was broadeast in the
eatly part of this year and has been brought
up to date specially for the revival on
December 7th, Listeners will reeall that
the play deals with the eriminality of
reckless motoring without regard for the
saf(é(y of the lives of other people on the
road.
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correspondents.

Double-detector Circuits

IR,—With reference to the letter from
! Mr. Long, in your issue dated Novemn-
ber 25th, I beg to state that I have for-
warded to your correspondent the infor-
mation he requires on the subject of the
crystal set.

As the double-detector circuits appear
to have created an interest, it would be
appreciated if a few readers who have built
up either the double-crystal detector
circuit or the valve double-detector would
report the results they have obtained, I
have not tried it on the short waves;
has any reader done so ?

By the way, the reaction to detector 2
in the published cireuit should preferably
be taken to L.T. negative.—D’Arcy Forp
(Exeter).

A Prizewinner’s Thanks

SIR ,—I thank you for the book, ‘* Wire-
less Transmission for Amateurs,”

which you awarded me in connection

with Problem No. 374.

I have rccently twrned my attention
to the transmitting side of wiveless, but
unfortunately, the present restrictions on
the issue of licences, etc., have confined
any study to theory, rather than practice.
My prize becomes all the move ugeful for
that reason.

I have ¢ dabbled” in wireless for the
last 10 years, and have taken PractiCcAL
WiIRELESS almost from the first issue.
The greater amount of 1y wireless know-
ledge has been obtained from the many
interesting articles in PRacTicAL WIRELESS,
and from the careful perusal of your
*“ Wireless Constructor’'s Enevelopsedia,”
whieh has been an invaluable help to me.
—Was. G. H. RoBiNsoX (Cleator).

The S.W. “ Ranger ”

IR,—Many thanks for your foolproof
0-v-1 Short-wave Ranger deseribed
in Pracrical. WIRELESS of March 1lth,
1939. TFor range and signal strength it’s
a great DX’r, onece the coil is set.
received DJA (R8); TAP, Ankara (R7);
. Addis-Ababa (R7F); Rome (R9); Buenos
Aives (R6F) ; WIEO (R9+) ; WNBI (RS8) ;
and many unidentified stations. I find
the 31 m. (9.6 mme/s) band the liveliest at
present. I use headphones only for DX
work.—F. W. McGEE (London, W.).

Exchange S.W.L. Cards
IR,—1 should like to exehange my
S.W.L. card with any other S.W.L.
T will also QSL 100 per eent. I should
also like to correspond with any short-
wave fan in U.S.A. or Canada.—D. SHALL-
cross, 1, Corwell Lane, Hillingdon, Middle-
seX.

S.W. Logs: Correspondents Wanted
IR,—I have been a regular reader of
your excellent paper for several years,

and should like to make a suggestion.
During the timc I have taken the paper I
have seen very few of what I call * full”’
logs, that is those stating listening period
exactly, and stating the time the station
was received, and also QSA + R or RST so

0/26’/2 to Discussion

The Editor does not necessarily agree with the opinions expressed by his
All letters must be accompanied by the name and address

of the sender (not mecessarily for publication).

that others may compare results with them.

I should like to see published more logs
somethmg llke that ‘of R. I. Gaiger in
the issue for October 9th, 1939 (4 RST). I
do not include a similar log of my own as I
have been QRT for some weeks, and do not
think readeérs would be interested in such
“ ancient ”’ logs.

I should like to get in touech with any
SWL, AA or full ticket  ham *’ in any part
of the world (except British Istes) with the
view to exchanging 7 mc/s and 14 me/s
logs, also logs of BC stations. I am par-
ticularly interested in correspondence with
Iceland, Azores, Canaries, Bermudas, West
Indies, Pacific and South Sea Islands, East
Indies, Australia and New Zealand, but
don’t let my choice discourage other cor-
respondents elsewhere from writing. I
shall answer all correspondence received.
I greatly enjoy the present form of Prac-
TICAL WIRELESS and wish it every success.
—J. S. W. BrytH (Rectory Road, Hocker-
ing, East Dercham, Norfolk, England).

The Kestrel S.W. Four
IR,—~Thank you very much for your
advice I asked for recently, concerning
the Kestrel S.W.4. The trouble was a
simple one—a broken G.B. lcad !

Readers may be interested in the follow-
ing log heard on the speaker, November
10th to 19th. Aerial, 30ft. inverted L
facing N.-S.

On 16, 19, 25 and 31-metre bands,
WNBI. WGEA. WSLR. WPIT and WCAIL
On 19 and 25-metre bands, LRU and XGOY
hem‘d faintly.

/ ’zgc 105&7775

; PROBLEM No. 377
i ETERS made up a three-valve battery
: set, incorporating band-pass tuning,

and \\1th a_threc-gang coil and three-gang @
condenser. Instead of using a metal chassis
as specified in the deseription of the receiver
I effected an cconomy by using a wooden
chassis. joining the fillament circuit to carth
instead of to an earthing bolt on the ehassis.
When he tried out the recciver he failed to
obtain any resuits, although reaction seemed
to function correctly and sounds of some kind
could be heard ju the spcaker. What was
wrong ? Three books will be awarded for the :
first three correct solutions opened. Lntries
should be addressed to The Editor, PRACTICAL :
WIRELESS, George Newnes, Ltd., Tower House,
*t Southampton Strcet, Strand, London, W.C.2.
Envelopes must be marked Problein No. 377
in the top left-hand corner and must be posted
to reach this office not later than the first post
on Monday, Deceinber 11th, 1939,

- onensue .

Solution to Problem No. 376

When Jarvis connected the svindings in series he
should have miade a test with an A.C. meter to ensure
that the windings were 8o connccted that they were
in phase. If this is not doue the voltages will not be
additive and in his case thcy were out of phase, thus
failing to provide 6 volts. The valve was, thercfore,
under-run.

The following three readers successfully solved
Problemn No, 375 and books have accordingly been
forwarded to them :

J. H. Kay, 14, George Street, Darwen, Lancs.
R. B. Jarvis, 3, Woodland View, High Trun, Nr.

Sheffield.

J. P. Cogk, c/o 29, Salt Hill Way, Slough, Bucks.

by i cie )
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The well-known Europeans, such as
Zeesen, Rome and Daventry, come in fine,
and I have alsc heard EAQ and TAP and a
station announcing itself as being Belgrade.

On November 12th the 20-metre amateur
band seemed alive, but I was unable to
1deut1fy anything on the speaker, and as my
’phones are daméaged I unfortunately had to
let this pass.

I think this is a very fine set, and when
conditions are good the Americans come
over very well indeed on the speaker. T
shall endeavour to let you have a more
comnprehensive log at a later date. \

Would the Kestrel tune down to
about 10 _metres satisfaetorily, as I have
heard that the amateur band on this
wavélength is active 7—E. ~ANDREWS
(Brighton). 3

[Alihough “not . primartly designed for
tuning down to 10 metres, it may be well
worth while to try, if ‘suilable cotls are
used.—Ep.]

Correspondents Wanted

IR,—I wish to get in toueh with any
young reader who is interested in
short and medium-wave reception.—
Roxatp J. RicuarpsoN (188, Kingsley
Road, Hounslow, Middx).

IR,—1 shall be glad to get in touch
with any reader of this journal
residing in this district who is interested
in short-wave work.—GorpoN RrcuArDS
(16, Elizabeth Street, Hollinwood, Nr.
Oldham).

[We were interested in the pholograph
of your den, but unfortunately i was mot
.ﬂljﬁi:iently clear for reproduction purposes.—
CD.

THE * THREE-TWO ” RECEIVER
{Continued frem grage 255)

before the signal has been built up to
suitable strength, whilst with other values
it may be found that reaetion will not
operate even with the reaction condenser
at maximum. The value of the grid con-
denser may also be modified in eonjunction
with the grid leak. suitable values being
found between .0001 and .0005 mfd. The
anode by-pass condenser is also a fairly
eritical component so far as detector
sensitivity and reaction control are eon-
cerned, and values greater than .0002
mfd. should not, generally speaking, be
used. The usual effect of a large capaeity
in this position is to cut top notes and give
rise to muffled reproduetion, whilst the
absence of a condenser entirely will result
in greatly-reduced sensitivity, and in most
cases complete absence of reaction.

Aerial Sensitivity

One final point concerns the aerial input.
There is no H.F. control on this receiver,
and there is thus, under certain conditions,
risk of distortion in the H.F. and detector
stages due to too great an input voltage.
In this case, of course, some foqn of limit
pmst be imposed on the incoming signal,
and this is most conveniently earried out by
a series-aerial condenser as it is called.
Such a component may be any type of
variable or semi-variable condenser having
a maximum capacnty of .0003 mfd. or
0005 mfd. It is merely joined betwcen
the acrial lead-in and the aerial socket on
the receiver, and although it will affeet
ganging slightly the normal way of using
the condenser is merely to adjust it until
the signal is reduced to the desired level.
Slight re-tuning will generally enable the
signal to be kept free from distortion.
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Modern 8uper Senior 6o 73
’Varsity Four or oo .. Oct. 35
The Request All-Waver .. .. June'36
1035 Saper-Five Battery (Superhet)
fains Sets : Blueprints, 1s, Gd. cach.

Heptode Buper Three A.C. Ma‘/
3 \\' M.” Radiogram Super A. c.. -—

PORTABLES.

Four-valve : Blueprints, 1s. 6d. each.

Holiday Portable (8G, D, LI,
Class B) ,.

l‘all‘nuy Portable (H.F D RC

Ds)
Tvg)PH.F. “Portable (2 SG, D,
Tyers Port n'l;le (SD; D, 2'i‘rans)' i

AW403
WM286
WM394

AW383
w374
WM40L

WM320
WM386

WM376
WM395
WM407
wus7g

WM350
WM366

AW393
AW447

WM303
WM367

SHORT-WAVE SET8—Battery Operated

One-vaive : Blueprints, 1s. each.
8.W. One-valver for America
Rome Short-Waver oo e

Two-valve : Blueprints, 1. sach.
Ultra-short Battery Two (bG detr,

Pen)
Home- made Coil Two (D Pen) o

Three-valve : Blueprints, 1. cach.
World-ranger 8hort-wave 3 (D,

RC, Trans)
Experimenter’s s-metre "Bet (D,

Trans, Super-regen) . 30.6.34
The Carrier Short-waver (SG D P)July 35

Four-valve : Blueprints, 1s. 6d. eath.

A.W. Short-wave World-beater
(HF Pen, D, RC, Trans) . —_

Empire Short-waver (8G, D, RC
Trans) v

Standard Four-valver Short-waver

. 15. 10 38

. Feb. '36

(86,D, LI, P) .. e .. 22.7:99
Superhet : Blueprint, 13, 6d
Simplified Short-wave Super .. Nov. '35

Main3s Operated.
Two-valve : Blueprints, 1s. each.
Two-valve Mains Short-waver (D,

Pen) A.C. = e o]t -—
#W.M.” Long-wave Converter ,.
Three-valve : Blue%mt 1s.
Emigrator (3G, D, Pen) A.C, .,
Four-valve : Blueprint, 1s. 64,
Standard Four valve A.C. Bhorts

waver (SG, D ,RC, Trans) ,. 4uy.'85

MISCELLANEOUS.
8. “d One-valve Convertcr (Price
Enthustast’s Power Ampliﬁer IG)
Lliﬁg;r s b-watt A.C. Ampl
Radio Unit (2v.) for WM362 (1/-3'
Harris Electrogram battery am-

plificr (1/-)

De Luxe Concert 'A.C. Tiectro-

m (1/-)
Ne‘lv Style Short-wave Adapter

Trickle Charger (Od) . o s Jan. 5, '35
Short-wave Adapter (1/ ). . . =
Superhet Converter (1/-) .. Y
B.L.D.L.C. Bhort-wave Converter

(1/-) b3 93 . .o May 36
Wilson Tone Master (1/-). . . Juns '36
The W.M. A.C. 8hort-wave Con-

verter (1/-) of o o -

Nov, '35

. Magr, ‘36

AW42)
AW452

WM402
AW440

AVW355

AW438
WM390

AW436
Wms31s
WL383

Whi307

AW453
WHM380

WM352

WM391

AW32)
Wii387

WM392
W398

W399
Wi1403
WHi3s8
AW402
AW456
AW457

WHM405
WM406

Wi408


http://www.cvisiontech.com
http://www.cvisiontech.com

In repl

MNP
A

December 9th, 1939

Z,

Gramophone Motor Hum

‘I have a radiogram which gives
rather pronounced hum, and I attribute this
to the motor. Do you advise earthing this,
or is there any risk of a mains short-circuit
from so doing ? *’—L. E. (N.W.7.).

LARGE number of electric gramophone
motors are provided with an earthing
terminal, and where the motor forms part
of a complete gramophone unit the mount-
ing plate may be earthed with advantage,
thereby earthing the motor. You may
find, however, that the hun is not removed
by this method of earthing as the windings
in the pick-up may interact with windings
in the motor, thereby introducing hum,
and the turntable itself may not act as a
sufficient screen. 1In these cases probably
the only effective scheme is to use a pick-up
which is provided with a special hum-
bucking coil.

Battery Superhet

¢ Could you let me know when you last
rublished constructional details of a 3- or
4-valve battery superhet? If you have not
done one, perhaps you could say if you
intead publishing one in the near future.’’
—R. G. B. (Tonbridge).
E have published both a 3-valve and
a 4-valve superhet for battery
operation. A blueprint of the 3-valve is
still available, No. PW40, and the con-
structional details will be found in the
issue dated 5.6.37. These arc reprinted, as
the original issue is out of print. The
4-valve is, unfortunately, out of print, but
if you have back numbers you will find the
constructional data for the 4-valver in our
icsue dated 16,11.35.

Coil-winding Machines

‘¢ Have you at any time published details
of a coil-winding machine suitable for
transformer winding, or whether there is a
book which gives details ?*—A. T. L.
(W,C.1).

OR simple transformer’ purposes you

only need a neat bobbin made from

paxolin or similar material, and this may
be mounted on a spindle carried in an
ordinary twist drill, the number of revolu-
t'ons for one turn of the handle being
found, and then it is not difficult to wind
the desired number of turns. An effective
coil-winding machine was, however,
described in our issue dated 23.10.37, and
you may wish to make up an instrument
of this type, which will also be found
valuable for making tuning coils. This
machine is provided with a turns counter
and is quite simple to make up.

Sound Detector

1 wish to make up a sound detector
to pick up the air-raid warnings and amplify
them: inside the house. How can I do this ?
Is it possible to place a microphone outside
the house and connect it to a loudspeaker
inside ? If so, what valves do I use? Have
you a diagram which would show me how
to do this ? ’—C. R. D. (New Eltham).

PRACTICAL WIRELESS

947""“’:%1‘ WM
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your letter
its simplest form such a detector could

N
l be made by placing a microphone
outsidc the house, fed to a simple amplifier
feeding a loudspeaker in any room. How-
ever, there are scveral things to be borne
in mind. Firstly, the microphone must be
protected from the weather. Secondly, the
amplifier will have to be switched on all
the time in order that it will be operative
when a warning is sounded. Thirdly, therc
will be the constant sounds from the

RULES 1

We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers
described 1n our pages, from articles appearing
in our pages, or on general wireless matters.
Weregret that we cannot, for obvious reasons—

(1) Supply circuit diagrams of complete
multi-valve receivers.

(2) Suggest alterations or modifications of
receivers described in our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.

(5) Grant interviews to querists.

A stamped addressed envelope must be
enclosed for the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not be enclosed
with queries as they are dealt with by a
separate department.

Send your queries to the Edilor, PRACTICAL WIRELESS, ‘

George Newnes, Ltd., Tower House, Southampton Street,

Btrand, London, W.C.2. The Conpon must be enclosed
with every guery.
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speaker of traffie, cte.  Thercfore, we
suggest that the microphone is placed at
the small end of a fairly large horn assembly
to provide the desired waterproof properties,
and if this is divected into the air it may,
by its directional property, cut out much
traffic noise. Seeondly, some form of relay
would appear desirable to cut down current
consumption whilst in a “stand-by ”
condition. We regret that we have no
suitable diagram or blueprint which we
could supply in this particular case.

P.A. Amplifier

‘1 have a ecommercial 5-valve superhet
and am trying to find a suitable amplifier
to work with this in a hall about 70ft. by
85ft. by 25ft. high, for dancing, etc. Some-
times it would be used with a pick-up and
very seldom with a mierophone. It is an
all-mains receiver. Have you a suitable
design you can recommend ? —W. S. C.
(Nr. Liverpool).

T is desirable in such a case that the

amplifier be self-contained, as there
would be insufficient H.T available in
the receiver to operate an amplifier capable
of giving the desired output. We recom-
ment the 12 watt or the 18 watt amplifiers
which we have described, the former in
our issue dated 30.10.37, and the
latter in the issue dated 31.12.38. Less
than 12 watts would no doubt prove
unsuitable for dancing in a hall of the size
mentioned.

27

Cabinet Rattle
‘I am troubled with a peeuliar form of
distortion which nothing seems to cure. It
takes the form of a kind of buzz on eertain
notes, and although I have thoroughly
examined the speaker and have tried various
circuit ideas it is still there. I cannot notice
the trouble on weak signals, and this leads
me to suspect the speaker, but as this is
fairly new and has not been overloaded by
any means, I am rather at a loss to aceount
for the trouble. I wonder if you can help
me ? —M. C. I. (Hastings).
E trouble may not be in the set or
speaker. A very common cause of
such a buzz is found to be due to the cabinet
design and manufacture. In some cases
the air chamber provided round the speaker
will resonate at certain frequencies and the
increased amplification so afforded might
result in some article in the room resonating
at the increased volume. If, however, it
can definitely be traced that the sound
comes from the set, tap the cabinet all
round and you may find that therc is a
looseness in the plywood laminations which
13 causing the trouble. A cabinet pin driven
through the cabinet at the point and
riveted over on the inside should prevent
movement of the wood and so reduce or
cut out the buzz.

|

REPLIES IN BRIEF

The followsng replies to queries are given in
abbreviated form either because of non-compliance
withour rules, or becausethe point raised is not of
general interest.

Y

——ta S T
P41 - D >

A. D.(Liverpool). We do not know of any particular
component named as mentioned in your letter. We
regret that we cannot complete your circuit diagram
as it i8 too skeletonised.

J. B. S. (Saxmundham). Write to H.F.R., Ltd.,
Howland Street, Tottenham Court Road, Yondon,
W.C.1. A stage-by-stage test in the ampiifler in
question should be made.

W. W. (Accrington). We recommend our book
“ Transmission for Amateurs.” We would remind
you, however, that transmitting activities are suspended
during the war and a licence will not be issued,

A. H. M. (Blackburn). Write to the L.S. Repar
Company, of 5, Balham Grove, London, 8, W .12,

M. E. (Beccles). The itemn will cost from 1s. 6d.
upwards, according to type. Electradix Radios,
whose advertisements appear in these pages, can
supply.

R. Y. (Harringay). Blueprints and dctails are now
entirely out of print. The circuit has been superseded
by modern designs.

J. M. (Glasgow, S.W.1). We would suggest you
communiecate with the English Philips Company, who
may be able to assist you. Their address is Century
Hounse, Shaftesbury Avenume, London, W.C.2.

J. E. T. (Reading). We think it wonld be very
diflicult to make a satisfactory compouent of the type
mentioned and advise you to obtain a ready-made
article.

T. H. A, (Longshaw). We cannot give connections
without a type number, as the firm in question made
dozens of different types of coil from time to time.

E. E. B. (South Harrow). The valve in question
should work quite satisfactorily.

C. E. H. (Stechford). The coil is merely a standard
component, having primary and secondary windings,
Any standard coil, even if it includes a reaction
winding, may be used, ignoring the reaction section.
You will find any of the coils in the book in question
may be used, but a tuning condenser is essential in
conjunction with any of them. The switch is necessary
for wavelength changing.

E. A. M. (Denton, Manchester). The Indication is
that the meter has a high resistance and will accord-
ingly pass only 1 mildamp per volt. 1t will thus be
suitable for measuring detector or screcn voltages
with a reliable indication, which would not be obtained
with a low-resistance meter which passed a very much
higher current than this. L

H. K. (Bryn, Wigan). So far as we can trace the
coil is no longer on thc market.

D. H. A. B. (Luton). There is nothing wrong with
the meter, and the conncctions are perfectly standard,
You appreciate, of course, that by connectinz the meter
in parallel with the supply it measures voltage, and in
sertes it indicates the current flowing.

T
The coupon on page 272 must be
attached to every query. i
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ARMSTRONG

apologise for delay in delivery of some models.
This has been unavoidabie owing to the difficulty
in obtaining materials. However, customers may
rest assured that we are doing our utmost to
expedite all outstanding orders.

In these difficult times we shalt be grateful if
customers will allow us as wuch notice as
possible when ordering.

i =)

! E - -

| ‘ .‘¥ g
MODEIX SS10

“SUPERHET-STRAIGHT” 10-valve High Fidelily
Radlogram chassis. All-wave. incorporating 2
independent circuits. Superheterodyne and 8traight
having R.F. pre-amplifier, R.C. coupled push-pull
‘Triode output capable of handling 8 watts.

PRICE £12 :12 : Q. Plus 5%war increase.
MODEL AW38.  8-valve All-wave Superhetero-
dyne chassis., This All-wave Radiogram chassis
has resistance capacity coupled push-pull output
capable of handling 6 watts, and gives good quality
reproduction on both radio and gramophone, for an
economical price of 8 gms. Plus 5%.

Armstrong Push-pull Speaker to match AWS38
Chassis, £1 : 1 : 0. Plus 5%.

We suggest Model AW38 together with matched
speaker at £9 : 9 : 0 complete, plus 6%, represents
t,hed most outstanding value on the market
to-day. -
JILLUSTRATED ART CATALDGUE ON REQUEST
ALL CHASSIS SENT ON 7 DAYS' APPROVAL

ARMSTRONG MANFG.Co.
WARLTERS ROAD, HOLLOWAY, LONDON, N.7.
(Adjoining Holloway Arcade)

’Phone NORth 3213

i . °
L R S (of 11, Oat Lane)
Bl . L

intend carrying on the
good work of supplying
Quality Radio Equipment.

ARMISTRONG

CHASSIS

PORTABLE A.R.P. RECEIVERS
and other reliable radio apparatus
ere available as usual on our very

CONVENIENT TERMS.

Write for quotation and full details to our evacuation
address ;

LONDON RADIO SUPPLY COMPANY
‘¢ WINDEN,” ARDINGLEY RD., BALCOMBE, SUSSEX.

{lmpartant
TROPHY announcement

To those PRACTICAL WIRELESS readers
ho, for some reason or another, have not
;,et ordered their TROPHYS—please turnto
flast week’s issue of this jourmal and study
‘the important TROPHY announcement,
(TROPHY Radios have been recommended
jmore than any others for all-world listening
and represent the best value obtainable.
Order NOW at present low prices. TROPHY
% models from £6:6:6. Terms available.

TT(P.W.15)City Rd.
PETU.SCOTT I_TD_ London, EC.1.
| ) Y Tel. CLI. 9875.
West End 41, High Holborn, W.C.1.
fondon dems. | R.E.M. Lid., 70, Wigmors St., W.1.

_ PRACTICAL WIRELESS
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Another Soldering Hint

WHE.N Sfine soldering work is being
carried out, the quick application

of solder is one of the main essentials, but

this cannot be done if the iron will only

cairy a very small layer of solder. A good
““ bead > of molten solder is essential, bul
this will not adhere to the iron if ithe
lemperature is wrong and if the iron is not
clean. This latler point 1s the one which
concerns us at the moment, and a hint
which may be new (o many is thal the
desired cleanliness and requirements for
making the iron carry the solder may be
oblained by rubbing the hot iron on a block
of sal-ammoniac, or dipping it quickly in
one of the prepared soldering fluids. Some
amateurs powder sal-ammoniac and scrape
timman’s solder into the powder in small
quanitties so that the desired cleaning and
tinming s carried out at one operation.

Wooden Chassis

OWING lo tncreased costs of melal,
chassis may prove more economical

when made _from wood, but there ts no need

{0 use very heavy plywood for this purpose

if certain points are borne in mwnd. The
lop, for instance, may nol be thicker than

din. provided it carries certain flat com- |

ponents, sucl as coil units, whereby the
amount of flat metal forming the base will
act as as a stiffener to add strength lo the
chassis.  This must not be overdone, but
additional supporting strips may be placed
beneath leavy components should the top
be_found to sag due lo excessive weight.
Pick-up Chatter
WI TH many 1iypes of magnelic
pick-up it is often possible to
hear the reproduction of a record, during
loud passages, through the excessive vibra-
tion of the armature, and as this can
become very annoying, il is always advisable
to take simple precautions lo eliminate this
as much as possible.

A stout lid should always be provided
lo cover the lurn-table and pick-up when
they are in use, and lo prevent it acling as
a sound-box, the interior of the lid and ils
edges should be covered with thick felt.

MORSE EQUIPMENT

RECEIVERS, COMPONENTS AND
ACCESSORIES

OUTHERN RADIO'S Bargains.
LL Artleles Fully Guaranteed. Postage extra.

5 /_—Parcel of useful components, comprising
condensers, resistances, volume controls,
coils, wire, circuits, etc., etc., value 23{-. 5/- per

parcel.

I O / —Parcel of useful components, comprising 100
~ articles, includiug electrolytics, valveholders,

ete., eto., value 53/-. 10/- per parcel.

15/ —Serviee man's component kit. Comprising
~ electrolytic condensers, volume controls,

tubular condensers, resistanices, valveholders, wire,

mica and Mainsbridge condensers, etc., etc. 120

articles contained in stroug carrying case 9" x 7" x 77,

value 63/-. 15/- the complete kit.

2]/ —Small traders’ parcel of components, com-
~ prising at least 150 articles, including 24

agsorted tubular condensers, 24 valvcholders, 386

rosistances, 12 Mainsbridge type eondensers, 6 electro-

Ivtics, ete., ete., value 85/-. 21/- per parcel.

5 / —Twelve Mainsbridge typc condensers, 1-2-4

= mfd.; 5/- per dozen.
—Telsen 3-range meters (volts and milliamps),
4/-; Morse tappers, 2/11. t

BUZZERS, 1/6; erystal detectors, 2/- ; crystal sets,
5/6 ; erystals, 6d.

2 /6—0rlnond loudspeaker units, 2/6.

/6—Wcstectors, Type W2, 2/6 cach.

-

2/ —Tool or instrument earrying cases ex-

~ Government stock. Wood 97 x 77 x 77, 2/- each.

OUTHERN RADIO, 46, Lisle Strect, London,
W.C. Gerrard 6653.

AUXHALL.—All goods previously advertised are
still available ; send pow for latest price list,
free.—VYauxhall Utilitics, 163a, Strand, W.C.2.

BANKRUPT BARGAINS. Brand new 1938-9 models,

makers’ scaled cartons, with ;guarantces, at less
40 per cent. below listed prices; also Midgots, port-
ables, car radio. Seud 13d. stamp for lists. Radio
Dargains, Dept. P.W ., 261-3, Lichfleld Road, Aston,
Birminghan.

OULPHONE RADIO, Ormskirk.—Collaro A.C.

Gramophone Motors, 2i/-; with pick-up 39/-.
Itecord Vaives. 12 mounths’ guarantee. H.F. amd
Output Pentodes, 6/¢. Frequeney Changers, 7/3.
Reetiflers, 5/3. 11d. stamp for 1840 catalogues.

5/ Bargain Parcel comprising Speaker Cabioet,
~ Drilled stee! Chassis, condensers, resistaneces
and many other useful components. Worth £2.
Limited number. Postage 1{-.—Bakers Selhurst
Radio, 75, Sussex Rd., South Croydon,

HEADPHONES. Reconditioned and guaranteed.
Brown, G.E.C, Sterling, Nesper,
Brunet, Western Electrie, 8iemens, Brandes, 4,000
ohms, 5/- pair., Telefunkewn, lightweight, adjustable,
4,000 ohms, 7/6.
CRYSTAL with silver cat’s-whisker, Gd. Completo
detector parts, 1/-. Glass tube detector on ebonite
base, 1/6.  Sensitive permanent detector, 1/6. Postage
%\;‘(i'_POSt Radio Supplies, 328, Upper Street, London,

ANKRUPT BARGAINS.—ALl new goods offered.
Spartan A.C. press button 1939 5v. superhets,
£5/15/0. Ditto table radiogram, 9 gns. Truphonic
14 ¢gn. A.C. all-wave superhet, motor tuned, 9 gne.
Truphonic 1+ gn. 6v. A.C./D.C. all-wave push-pull
superhets, 9 gns. Portadyne 1940 A.C./D.C. ‘all-
wave superhets,” £6/17/6. Portadyne battery haby
superhot portables, £6. Portadyne 1939 4v. battery
portable, £4/15/0. Truphonic ~A.C. all-wave 5v.
superhets, i1 gn. 1930 models, 7 gns. Good make
A.C.[D.C. 16 gn. all-wave 4-band superhets, bauds
medium and three short, 8 watts output, 9 gns. Fuil
stock valves all types. Service goods and repairs.
Please state requirements for quotation.—Butiin,
6, Stanford Avenue, Brighton.

LOUDSPEAKER REPAIRS

OUDSPEAKER repairs, British, American, any
5 lmakg. 2{;,-hourp slgrvice, Tmodemte prices.—

nelair Speakers, ulteney Terrace, en
Street, London, N.1. Copenhiag

FULL range of Transmitting Keys, Practice Sets,

Oselllators, Recorders and other Radio Telegraph
Apparatus, designed and manufactured by T. R.
McElroy, World Champion Telegraphist.  Abso-
Intcly first-class construction. McElroy Amateur Key
7/6 post frec.—Webb's Radio, 14, Soho Strect,
London, W.1. ‘Phone: Gerrard 2089,

LOUDSPEAKER CONVERSIONS

o8 oo

N "FREE ADVICE BUREAU
: CO

i

i

l This coupon is available until December 16th,

¥ 1939, and must accompany all Queries and
nts.

PRACTICAL WIRELESS, 9/12/39
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AKER’S Triple Conc Conversions Will I y

LS. REPAIR AND REWINDING SERVICE: 24-
hourservice. See below :—
REPAIRS to moving coil speakers a speciality.
New cone assemblies fitted. Speech coils and
fields wound or altered. Mains transformers, chokes,
ellminators and vacuums repaired, prices quoted.
Speaker transformers, Class “ B’ L.F. transformers
and pick-ups rewound at 4s. each, post free. Discount
trade. Lstimates free. Guaranteed satisfaction.
L.S. Repalr Service, 5, Balham Grove, London, S.W.12,
"Phone : Battersea 1321.

Improve Reproduction of Your Preszent
8peaker. Enables you to bring your speaker right
up to datc and obtain really realistic reproduction
at the cost of a fcw shillings; free descriptive leaflet
from the Ploneer Manufacturers of Moving Coil
Speakers since 1925.—Bakers Scthurst Radio, 75,
Sussex Rd.. South Croydon.

NEW LOUDSPEAKERS

3 000 SPEAKERS from 6/ each, P.M. and
[ energised 4in. to 14in. ineluding several
Epoch 18in—Sinelair Speakers, Pultency Terrace,
Copenhiagen Street, London, N.1,
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COMNIUNICATION RECEIVERS

ENEST gelection in the country. Sole Ageats [or
famous HALLICRAFTERS Receivers, ranging in
priee from £11-10-0 to £150.  Attractive easy terms.
Demonstrations at our London Showrooms, GU-page
Catalogue post free 2d.-—Webb's Radio, 14, Soho
Street, London, W.1, ’Phone: Gerrard 2089,

TECHNICAL LITERATURE

ECHNICAL BOOKS8 for the cnthusiast. Hun-

dreds of censtructional theoretical eirenits short-
wave cquipment. Radio Society of Great Britain
Bandbook, 2/9 post free. 1940 Edition American
Radio Relay League }h\ndbool\ 6/- post Iree. American
* Radio Handbook,™ 7/6 post free. R.C.A. Amervican
Reeelving Valve \lanu'\l 1/6 post free.—Webb's,
Radio, 14. Soho St,rcct., London, W.1. ’Phone:
Gerrard 2089.

RADIO MAP AND GLOBE

LBIS s R.;\DlO MAP of the Worid enabics \ou u to |

locate any station heard. 8ize 407 by 30"
2-colour heavy Art Paper, 4/6. Limited supply ou
Linen. 10/6. WEBS'S RADIO GLOBE—superb
12" full-colour model. Radio prefixes, zones, cte.
Heavy oxydised mount. Post Paid, 27/6.—Webb’s
Radie, 14 Soho $treet, London, W.1. “Phone :
Gerrard 2089.

CABINETS
A CABINET for Every Radio Purpose,

ONVERT Your Set Into a Radiogram at Minimum

Cost ; surplus cabinets from noted makers under

cost of manufacture (undrilted), 30/- upwards ; wotors
at wholesale price.

NDRILLED table,

cabinets from 46.

NSPECTION Invited;

console and loudspeaker

photos loaned to country

customers,
. L. SMITH and Co.. Ltd., 289, Bdgware Road,
W.2. Tel.; Pad. 5391
TELFVISION AND RADIOGRAM CABIRETS from
each, Makers” cost £7. Particulars:—

TEM 5M0.

Cameo Co., 23, Denmark Street. W.C.2.
PUBLIC: APPOINTMENTS
7IRELESS Technical lstructors required in Army

units.
EMOLUME;\'TS.

AY 8s. 3d. per day (7 days a week). Clothing,
rations and aceommodation, or if this cawnot
be provided, allownnees at authorized rates. If
marsied and otherwise eligible family allowances pay-
abie in respect of wife and children subject to allotiment
frem pay.
CANDIDATES should preferably he nnder 35 and
over 24 and (a) held one of the following
qualifications :—

Graduateship  of
Engineers ;

Final (Grade LIT) Certificate of City and Guilds of
London lustitute Kxamination in Radio Conununiea-
tion ;

ll|gherNatIon.1lCertlﬂ(atc in Elwtrlcnll“nmneﬂum -

Certifieate bf City and Guilds of London lustitute in
Radio Service work ;
or similar qualifications.

Or (b) be able to pass an examination on the following

ryliabus :
URRENT Electricity.—Properties of an electrie
current. Ohm's Law and its applieation ;
galvanometers and measuring instrunents; electro-
magnetism ; magnetic materials;  conductors, insu-
lators and dielectrics.
LTERNATING Curreuts.—Gceneral principles;
effects of resistance, inductance and capacity ;
reronance.
ADIO.—Geperal character of a radio slgnal;
knowledge of vulves and their simple :\pph('u-
tions; general knowledge of tuning both transmitters
and receivers.
ATHEMATICS.—Knowledge of
simple Trigonowetry.

UITABLE candidates will be interviewed at

local centres, and if successful, will be enlisted
aml appuinted acting Sergeant- Trudesm in, For those
who are on the Schedule of Reserved Occupations
special arrangements will be made to enable them to
Le enlisted.

PPILICATION forms, obtainable by posteard from

the Institution of Eleetrical

Algebra  and

PREMIER

RADIO—AS USUAL!

SPECIAL PURCHASE

“AIR WARDEN" 5-valve, Midget Recciver
FOR A.C. MAINS. 200-250 v. Completely seff-
centained in weli-finished, polished Oak Cabinet,
12 x 9 x 9}ins. Well built-in Moving Coil Speaker,

Wave Range . 190-55¢ metres. Usual Price
£6 Gs. 0d. Our Price 55/-. The ldeal Stand-by
Set.

PREMIER SHORT-WAVE KITS

for OVERSEAS NEWS

Incorporating the Premier 3-Band 8. W. Coil. 11-86
Metres without coilehanging, Eaeh Kitiscomplete
with ali components, diagrams aid 2-volt valves,
3-Band S.W. 1 Valve Kit, 14/9. 3-Band S.W. 2
VYatve Kit, 2276.

DE LUXE S.W. KITS
Complete to the last detail, including all Valves and~
evils, wiring diagrams and iucid instructions for
ballding and werking., Each Kitis supplicd wit i}:\
steel Chassis and Panel and uses_phag-in Colls fo
tune from 13 to 170-metres.

1 Valve Short-Wave Receiver or Adaptor Kit 26/-

1 ¥aive Shori-Wave Superhet Converter Kit. . 23 -

1 Valve Shert-Wave A.C. Superhet Convcrter 5
v 28],

Kit

2 Valve Shori-Wave Recewer K:t 29

3 Valve Shori-Wave Screen Grid and Pentode -
it . ¢

REPLACEMEHT VALVES FOR ALL SETS
EURGPA MAINS VALVES., 4 v.. A.C. Fypes.
, MA.CL, A.L.'S.6., ALC. V.MS.G.,

s Ac 1¥. H. P, (s-pm), all §3 each,

., A.G.'V.R.P. {7-pin), 7,6 ; A.C.'Pens-
‘6 A6.P.X4, T3; Cct.Freq. Changers,

" Dioda anes 7°6; 3-watt D.H.

i 350 v. FW. Rect,, 5/6; 500 v.
F.W. Rect,, 6€; 13 v. .2 amps, Gen. Furpose
Triodes, 5 6 ; H.F. Pens and Var.-Mu. H.F. Pen.,
Double Diode Triodes Oct. Freg. Changers, 7,6
each, Full and Half-wave Rectifiers, 6,6 each.

TRIAD HIGH-GRADE U.S.A. VALﬁES, all types
in stock. Standard tubes, 5/6 each. -Octal Base
tnbes, 6,6 each. 210 and 250, 8/6 earh,

PREMIER BATTERY  CHARGERS for A.C.
Mains, Westinghouse Rectification complete and
ready for use. To charge 2 volts at } amp., 1119 3
G volts at } amp., 19/-; G voits at 1 amp., 2276 ;
12 volts at 1 amp.. 24/6 6 volts at' 2 amps., 37/6.
MOVING COIL SPEAKERS all cowmplete with
transformer. Rola Rin. DM.s, 16,6; 10in.
P.ALs, 22/6; G.12 P.M.s, 66/-.

Energised Models. Plessy Rin., 2,500 or 7,500
ohm tield, 76 ; .12 energised, 59/6.

HUGE PURCHASE OF U.S.A. MAINS TRANS-
FORMERS at Pre-War Prices. Manufacturers’
surplus. AU hrand new and Guaranteed.

lnput 110 v. and 220 v. A.C. Output 325-325 v.,
120 m.a., 6-3 v., 2-3 amps, 5§ v. 2 amps. C.T,
7/6 each. Input ’230 v. A.C. Output 325-325 v,
75 m.a. 5 v. 2 amps., 6-3 v. 2-3 amps. C.I-, 6'6

ecach, tnput 100-250 v., 300-300 v. GO mA, 4 v,
a. CT.,4v.1a, 611

PREMIER Short-Wave Condensers, all-brass

constenction, with Teolitul inswlation. 15 mmf,,

1/9; 25 mmf, 1/10; 40 mmf, 2/-; 100 mmf.,
2/3; 160 mmf., 2/7: 256 mmf.. 2/11,

PREMIER SHORT-WAVE COILS, 4- and 6-pin
types, 13-26, 22-47, 41-49, 78-170 ietres. 2/-each,
with uireuit, Special set of S.W. Coils, 14-450
nmetres, 4/9 set, with circuft. Prender 3-hand
8. W. coil, 11-25, 18-43, 38-8G metrea. Suitable
any type eirenit 2/11. 3 Gang Condensers fully
screened, 1/6 each,

UTILITY Micro Cursor Dials, Dlreet and 100.1
Ratios. 4/3.

CARDBOARD ELECTROLYTIC CONDENSERS.
s8anf. 500 v, 1/9; 4 mf. 500 v, 1/9; 8 4+ 8 mf.
500 v., 2/11: 44444 wnf. 500 v, 2/11. T.C.C.
Dry Klectrolytics 8+8+44 nf. 500 v., 2,4 each.

Orders 5/- and over sent Post Free. Under 5/-
please add 6d. postage.

YOU MUST HAVE A
PREMIER 1949 CATALOGUE

the Under-Secretary of State, War Office 111 PAGES - “PRICE €d.
(F.0.1), Whitehall, S.W.1, to be lodged by I3 Il
Deeember 18th, 1939, e U YOUR GOPV O BES
MISGELLANEOUS ALL POST ORDERS TO Jubilee Works, 167, Lower

ETECTION.—Duuble detection. Theory, cireunits,
diagrams, practical experiments. Book 92s,
post free.—D’Arey Ford, Gandy Street, Exeter.

XPERIMENTER'S Surplus. Bargain half-
crown pareels. Postage 6d.—Butler, Christicton,
€hester.

Clapton Road, Lendon, E.5. Amherst 4723

CALLERS TO : Jubifee Works, or our REW
PREMISES, 168, FLEET STREEY, £.0.4.
Ceulml 2833

or 50, Righ Street, Clapham, S.W.4. Macaulay 2381

N ra

RECEIVERS, COMPONENTS AND
ACCESSORIES

RADIO CLEARANCE, LTD.
FILAMENT Transformers, input 200-250 = volts,
output ¢ volts 4 amps., 4 volts § amps. 4/11 each
MAINS 'Transformers, American windings, inpnt
200-250 volts tapped, mltput R50-0-350 volts, 100 m.a.,
5 volts, 2 amps., 6.3 volts 5 amps.. 8/6 each
G.E.C. Maius Transformers, Amerimn windings,
330-0-350 volt 63 m.a., 5 volt 2 amp., 6.3 volt 2.5 amp.
Suitable for xeplacemems in G.E.C. models, §/6 cach

Auto Transforwers, 100230 volt .. ~. 6;3each
24 Mfd. Can Type B let;t.rolytn*s 450 volts
working .. 1/6each
T.6.6. 8 mfd. C.m Wet Ty pe Elertrolytncs,
450 volts working 1/3each

PRESS BUTTON UNITS wnth G prc%s buttbns ready
for wiringiuto set, with cirenit | . 611 each
Set of two WEARITE lron-Cored Oolls, Acrial and
H.F. Trans.. with dingram . 2/11
BULGIN 20 ohwmns Wire- \\ouml pots s 1/- each
Stranded Push-back Wire. 1d. per yd., 12yds. 10d,
CHASSIS Mounting Valve Holders. American, 4-, 5-, 6-
and 7-pin, 4d. each. Octal, 6d. each. Loctal, 10d.
each. 7-pin English type, 3d. each.
ROTHERMEL Piczo . Crystal Speakers,
List 55'-, Our price, 18/6 each. 10Uin. Cone 12/6 each
CRYSTAL Pick-up. high-grade Awerican Bronze
tinish, complete with arm .. .- 21/-each
POLAR N.8.F. 1-watt resistances, 4d each. 3/9 doz.
All sizes up to 2 meyp.

WEARITE Mains Transformers. Made to strict
electrical standards, wire end type, all windings ceutre

7tin. Cone

tapped, sereened primaries, tapped inputs, 200-260
volts, Serew adjustment,

TYPE R.C4. 500-0-500 volts, 150 m.a.: 4 voits
2 amps., 4 volts 2 .nnps 4 volts 2.5 amps., it \olts 5.6
amys. ., - 21/- each

PHILCO Mainsg 'I‘mnsformvl’w Awerican Windings,
350,350 volts, 63 m.a. ; G volts'3 ampa,, 5 volts 2 amps.

§/- each

i Ditte, but 80 m.a. 6/6 cach
Ditto, but 90 m.a. .. E @ 7/8 each
WEARITE 110 kjc LF. Transformners 1/- eaeh

AMERICAN C.T.8. Volume Controls, finest made,
divided spindles, length 2jin., with switch 2,000,

5,000, 10,000, 25,000, 50,000, 100,000 .. 2/6 each
Less Switch, 50,000, 100,000, 500,000 1,2 each
Wire-wound 3 watt (less switch), 10 000, 25,000 olims
2/-eaeh

BATTERY Output Pentodes, well known make. 4/6
WEARITE CHOKES, screened .. <. 1/ each
PLESSEY DRY ELECTROLYTICS. CAN TYPE :
12 x 6 mfd. 500 volts working 1/6 each
12x 16, 350 volts = 1/6 each
12x8 ,, 500 volts 7 1/6 each
16x8 ,, 475 voits - 1/6 each
6x6 , 500 voits % 1/6 each
12 . 450 volts - 1/6 each
8 x 8 x 3:nfd. 500 voits ‘mrkmo o 2/11 each
16 x 8 x 4 x 4 mfd. 500 volts working 2/11 each
12 x 8 x 8 x 8 mfd, 500 volts working 2/11 each
16 mfil. 450 volts working .. 1/3 each
16 x 16 mfd. 350 voits working . 1/$ each
B.I. CARDBOARD ELECTROLYTICS, wire-end type,
55 volts working. 8 wfil, 1/9 each, 8 x 3 mfd.
4-lead type,2/'9each, 8mafd. Midget Tubnlar, wire-end
I 550 volt working 2/~ each
| Bias Wire-end Type. 50 mm 12 \'olt 1/3 each.
50 mfd., 50 volt 1/6 each

Tubular Wire-end non- lnductne p’)pcr, all sizes up
to 0.1, 5d. each ; 4/9 doxz.

Metal Case 1 hole fixing Electrolytie Condensers,
550 volt working, 8 mfi., 2/6 each.

SYANDARD TELEPHQNE HEADPHONES, resistance
2,000 ohms and 4,010 ohms. . - .. €/11 pair
VOLUME CONTROLS, 1,000 and 5,000 ohms. with

switch . 1/3 each
0005 5-;.'nng Tumug Condcmer Lnlts, with tnmmcrs
2/11 each

PLESSEY Euergised Speakers, 1,500 ohm fleld, Sin.
Cone, with trans. .. . 1/11 each
10in. Cone, 2,500 and 1000 ohm Fneld with trans.

2/6 each
6in. Cone, 2,500 and 1,500 ohm Ficld .« 5/11 each
RUBBER GROMMETS ot 4d. doz.
S P.D.F. Twist Switches .. .. 1/Teach
Battery Output Pente des, well- known make 4/6 each

Battery Double Diode lnodc, well-known make
311 each
RAYTHEON First-grade Valves, largest stockists, all
types in stock, ineluding (lass Series, Glass Oectal
Series, Metal Series, Bantom Series, Single-ended
Metal Series, and -Resistance tubes; all at mest
competitive prices; send for Valve lists.
All Orders Mast Inelwde Sufficlent Postage to Cover.
Hours ol Business: 9 a.w.-3 p.m. Saturdays, 9 a.m.-
1 pam.

RABIO CLEARANCE, LTD, 63. High Holborn, London,
w.C.1. Tclephone: HOLborn 4631,


http://www.cvisiontech.com
http://www.cvisiontech.com

iv _PRACTICAL WIRELESS December 9th, 1939

In these times of emergency,

® Technical information and valve operating data. valve replacements will be

® Useful Tables of Pin connections. required in many receivers.

% Comparative valve Tables. The comparative table
® Many useful hints for Experimenters. shown in the Osram Valve

® 12 Pages of Circuit diagrams’ Guide will enable you to

In fact, everything you need to know about select the equivalent

valve characteristics and working conditions. OSRAM VALVES.

Write for your copy of the OSRAM VALVE GUIDE (sent
post free) to the Osram Valve Technical Dept. of :—

THE GENERAL ELECTRIC CO., LTD., Magnet House, Kingsway, London, W.C.2

Published every Wednesday by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, and Printed In England ny

THE NEWNES PEARSON PRINTING Co., LTD., Exmoor Street, London, W.10. Sole Agents for Austraila and New Zealand : GORDON & GOTCH, LTD. South

Africa: CENTRAL NEWS AGENOY, LTD. Practical Wireless can be sent to any part of the world, post free, for 17s. 8d. per annum  six months, 8s. 10d.
Registered at the General Post Office as a newspaper and for the Canadian Magazine Post,
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MORE ABOUT THE S.W. FIVE—acc™s2
A ; :

o Pracrical gt

e \\ireless:

PUBLICATION
Vol. 15. No. 378, De:. 16th, 1939.

Contento

Notes on Servicing

<

Modifying Old Receivers
<
Practical Television
<

The Short-wave Five

<>

New Post Office Radio

Regulations

<

Practical Hints
<>

The Ideal Set

B <

‘Nationality in Music
<>

Readers’ Letters

SIXTY TESTED WIRELESS CIRCUITS By F. J. Camm

Circuits for Battery and Mains-Operated Receivers, Adaptors, Units, Portables, Short-Wave Receivers, All-Wave
Receivers, Amplifiers, and a Room-to Room Communicator. Diagrams and instructions for assembling and wiring.
Details of components and notes on operation.

2,6 HET From all booksellers, or by post, 2/10, from the publishers, GEORGE NECWNES LTD. (Book Dept.), Tower House

Southampton Street, Strand, London, W. -
Pl - '_| -1‘:'
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AN ESSENTIAL | the efficiency of_ the
LIN working of “THE SHORT WAVE 5~

The builders can specify the very finest components

. ... the finest valves possible may be incorporated
. . . . the most careful construction carried out to the
last degree —but if the telephones are not Ericsson
SUPERSENSITIVE then the set cannot be expected
to function at its 1009 efficiency. (So now you can

understand why ‘ Practical Wireless’’ specified .them

when making up this fine set.)

These are the ’phones that annihilate distance, that
make DX listening a positive commonplace,
are comfortable over long spells—and
never let you down.

Perfect in tone and marvellous
in their sensitivity. Three resistances,

one fixed price 17/6.

'At all good radio-deaters. If you have any difficulties write direct

to :—
ERICSSON TELEPHONES, LTD. SUPERSERSITIVE
22, Lincoln’s lnn Fields, London, W.C:2. Tel: HOLborn 6936 HEADPHONES

BATTLE TRAINING IN WORD AND
FICTURE is intended in the main for
Jeaders of the smaller formations, from
the Section or Flatoon upwards, and
for those who hope to gain promotion
to these commands. [t deals author-
itatively and interestingly with the
problems that confront such leaders
on peace and war nranoeuvres.

One of the features is an account of
the operations carried out between
two imaginary warring states—Anglia
and. Humbria. Froblems are set
coverinig every situation, and solu-
tions giverm,

LORD GORT

Recommends it
in his special
foreword !
®
"WITH " MAPS
DIAGRAMS
PHOTO-

3 - GRAPUS

; EXPLANATORY
& - PICTURES
and a

e

S

FOREWORD' by

LORD GORT.
: (]

Published with

—

¥ : |J. thefull co-opera-

MiLD - “ tionand sanction

ND\UM 2%'(0,”1& | of the War
10 for 7d- Office.

6 )
Order from  your
Newsagent Teo-day.

NCC495A




December 16th, 1939

PRACTICAL WIRELESS

273

JEIG

el

x

PRACTICAL TEL

EV

EVERY WEDMESDAY

EOD T ED
F.J.cAMM

Staff:
W.J. DELANEY, FRANK PRESTON,

Vol. Xv.

No. 378 Dec. 16th, 1923

H. J. BARTON CHAPPLE, B.Sc,

ROUND THE WORLD OF WIRELESS

Receiver Overhauls
LTHOUGH receiver faults are not
ever-recurring, there are many oceca-
sions when a listener feels that
results might be improved by an overhaul.
Cycles, cars and other working apparatus
have to be overhauled periodically, and
most wireless receivers pay for a similar
overhaul. At snch times it may also pay
toc make modifications to a circuit which
has been in use for some time, and without
making drastic changes it may be possible
to make appreciable improve-
ments in the results with little
oxbense and with a minimum
of trouble. The question of
straightforward overhaul or §¢
clean-up is more simple, but |
there are many points which
have to be borne in mind. }
An examination of terminal or |
screwed comnections; soldered
joints which may have worked
loose; dust between 1moving £
parts and similar details are §
probably familiar to every @
listener, but in view of the
many different points which can
receive attention at such an
overhaul we give in this issue
two or three articles on the
subject. After a perusal of these
it may be found that you can
substantially improve your re-
ceiver’s performance, but remem-_
ber always to be discriminate in .
the changes which you introduce.
A Stimulus to Sales
EALERS throughout the
country should find busi-
ness greatly stimulated by the extensive
advertising campaign whieh has just becn
inaugurated by The General Electric Co.,
Ltd., in connection with the marketing
of two of its current reeeivers. This
advertising campaign is scheduled to
cover a period of several weeks,
and the media is a ecomprehensive
one, embracing London national news-
papers and a large number of others eireu-
lating in all parts of England, Scotland and
Wales, Northern Ireland and Eire.

This means that literally illions of
people will have their attention directed
to these 5-valve, 3-waveband, receivers, for
the advertisements are of imposing dimen-
sions and occupy prominent spaces, while
they tell a convincing story in a eoncise and
attractive way.

Light Music
UTSIDE bands and light orchestras
are being heard in increasing numbers
in the broadeast programmes. In Christmas
week, for instance, at least a dozen com-
binations which were well known - to

listeners before the war have been booked,
and they include Harry Engleman’s Quintet,
Falkman and his Apache Band, Orchestre
Raymonde, Troise and his Mandoliers,
Mantovani and his Tipica Orchestra,

Ernesco and his Quintet, and Sydney
Baynes and his Orchestra.

Many Regional musical combinations are
also being engaged so that, within the
limits of the single Home Service pro-
gramme, every effort is being made to give
lovers of light music a representative choice.

e .
When he's not cleaning windows, George Formby ‘and Mrs. Formby find
time for relaxation in their Blackpool home. George is a keen all-wave

listener and uses an Ekco console.

Editorial and Advertisement Offices :
““ Practical Wireless,”” George Newnes, Ltd.,
Tower House, Southampton Street, Strand,
w.C.2. ’Phone: Temple Bar 4363.
Telegrams : Newnes, Rand, London.
Registered at the G.P.O. as a newspaper and
for transmission by Canadian Magazine Post.

The Eddtor will be pleased to consider articles of a
ractical paturs  suituble *for publication in 3

RACTICAL WIRELESS. Such articles should be
writlen on one gide of the paper only, and should ;
contuin the name and address of the sender, Whilst
t the Editor docé not hold himself responsible for
ntanusgeripts, every effort will be made to refurn
them if a stamped and addrezsed enrvelope i3
enclosed.  All correspondence intended for the
Editor should be addressed : The Editor, PRACTICAL
WIRELESS, Gleorge Newnes. Lid., Tower House,
Southammpton Street, Strand, W,C.2.

Owing to the rapid progress in the design of

wireless apparatus and to our efforts to Leep our
readers in touch with the latest developments. we gire
: no warranty that apparatus deseribed in owr
* columns i3 not the subject of letters patent.
g Colpyright in all drawings, photographs and
: articles published in PRACTICAL WIRELESS 18
s specifically reserved throughout the cuntries signi-
ory ta the Berne Convention and the, U.S.A.
t Reproductions or imifations of anu of these are
i therefore expressly forbidden, PRACTICAL WIRE-
¢ LESS incorporates * Amateur Wircless.”

[

ST

The Christmas Cuckoo
“T HE Christmas Cuckoo” is a play
which has been written by
Elisabeth Kyle, the Scottish author, from
the story in the book by Frances Browne
entitled * Granny’s Wonderful Chair.”
It will be broadecast in the Children’s
Hour on December 14th. It tells the story
of two poor cobblers who once upon a time
found a cuckoo asleep in a hollow tree
root when they were out cutting their
Yule log. They were kind to the
bird and in return for their
hospitality it promised to bring
them gifts when they came
back in spring—a leaf from the
Golden Tree worth a great price
and a leaf from the Merry
Tree which keeps folk jolly
all the year round. Onc would
think that these gifts wonld
make everything go well for
the brothers but it was not
¥ quite so simple as that. The
. play will tell about the luck
that the leaves brought them,

“ Macbeth, King of Scot.
land ”
ODFREY TEARLE is to
play the lead in a special
production, ‘* Macbeth, King of
Scotland,” on December 22nd.
This is the first time that
a drama production has been
broadecast on this scale since

the beginning of the war.
Arranged by C. Denis Free-

man, and produced by Val

Gielgud, this Shakespearean
production is a special adaptation which
deals in sequence with the scenes

showing the deterioration of the character
of Maecbeth.

“ The Magic Shirt”
OW a misfortune ean be turned into a
positive advantage is a theme which
never grows old, and J. E. Devenish uses
it to advantage in a play called “ The
Magic Shirt,”” to be broadcast on Deeember
21st. Lord Wallaby, an elderly statesman,
is reaching the peak of his career, thanks to
Lady Wallaby, who is described as * the
artificer of Lord Wallaby’s career”’; but
a burglar and a chapter from * The Arabian
Nights ”’ bring a sudden and astonishing
dilemma which does not call for either
police or publicity, and Lady Wallaby
finds a problem which she cannot
tackle.

The part of Lord Wallaby will be played
by Bruce Winston, and that of his man-
servant, Bone, by Barry Kendall. ‘ The
Magic Shirt”’ will be produced by W.
Farguharson Small.
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THE IDEAL: SET/

A Discussion of the Features which Constitute an

Ideal Broadcast Receiver -

F you ask the average listener what, in
his opinion, constitutes the ideal
receiver you will receive a different

answer from practically every one. To some,
a three-valver with an output of less than
1 watt suffices, whilst others will listen to
nothing le$s than an 8-valver with push-pull
output rated at 12 watts or more. It is
thus obvious that in general lprinciples
there is no such thing as an ideal receiver,
cach listencr having his own ideas as to
what constitutes the ideal.  There are,
however, many features which can be
found common to each one and it is possible
to arrive at some conclusion as to the points
which should be embodied in a general type

at cach end of the frequency spectrum.
The true beauty of good recorded music is
thus lost unless special means are incor-
porated in the reproducing apparatus.

On radio also it is a common practice
to fit a tone control; this component is,
also in most cases, wrongly named.

Tone Control

A tone control should, as its name implics,
control the tone of reproduction, but in
most cases the component which bears this
name merely reduces the higher frequencies,
and thereby gives a more balanced effect
to the output, although musically the

PUSH PULL
. HF DET. LF; ouTeUT
Fig. 3.—Schematic diagram of
the arrangement of the ideal set. =
PICK-UP

CONTRAST EXPANDER

AND TONE CONTROLLER
of receiver. For instance, the majority of balance is very incorrect. Agaip, those

listeners must have provision for gramo-
phone record reproduction in the receiver,
whilst a choice of stations must also be
provided. The highest possible quality
consistent with low cost of construction and
upkeep are also essentials which everyone
aims at,

There is, however, one point which is not
often stressed and which has not. so far
as I am aware, received attention from
designers, although perhaps some in-
dividual listeners may have thought of the
idea, or even included it in their own home-
made apparatus. I refer to the separate
performances of the radio and the gramo
side of a single sct.

Quality First

In the majority of receivers the pick-up
is eonnected into the detector or one of the
L.F. grid eircuits, the connection generally
being made permanently and opened or
broken by means of a simple radio-gram
switch. - For normal purposes this serves
very well. But when a little thought is
given to the matter it is obvious that radio
and records require different treatment.
Those readers who have made up the Con-
trast Expander which I described on May
6th last will have appreciated how much
better gramophone records sound when
they are played through such an amplifier.
But, unfortunately, this type of unit is not
satisfactory with radio, owing mainly to
the different characteristics of the signal.
Tt will be remembered that a gramophone
record is mechanically recorded—that is,
in a “sound’’ sense. Although electrical
equipment is used to convey the sounds to
the disc there are limitations imposed on
the method of recording the sound which
make it necessary to reduce the contrast
and also-to limit-the volume and amplitude

readers who built up either of the tone-
control units described in the issue dated
February 11th last will have experienced
the effects which are obtainable when bass
or treble or both are amplified or reduced.
From this point of view, however, there is
a snag to be avoided. If a radio set is
properly designed and a * straight-line ”
L.F. amplifier is included, there should be
no need for a tone control. If, for personal
preference, one prefers organ music, for
instance, to be deep toned, there is no
objection to a top-note cut-off control. If
the cabinet or room in which the receiver is
housed gives undue prominenee to the
lower frequencies, there is similarly no
objection to a low-note cut-off to improve
the effective brilliancy of speech and

.......... Suey

=
©

\6"

Figs. | and 2.—Two tone controls which were

thereby avoid the leather-lung effect which
many speakers appear to have on some
receivers. If, however, the set is properly
designed to provide even amplification, and
a good speaker in a proper cabinet is used,
there should Be no need for. any tonal
adjustment on radio signals. The signal
put out by practically all broadcasting
stations is of a .very level nature, but a
straight-line receiver may prove unsatis-

By W. J. DELANEY

factory when receiving distant stations,
owing to background noises or heterodyne
whistles. From this, therefore, one will
assume that qua,lity, as such, is only obtain-
able from a ‘‘local’’ station, and, there-
fore, a broadcast receiver designed for
quality should have a minimum of H.F.
amplification, sufficient to load the detector
stage satisfactorily, and a really good
L.F. section.

Separate Gram. Section

To enable the same set to be used for
records, however, a separate amplificr
would be desirable, preferably incorporating
the contrast expander arrangement, and the
switech for radio-gram. Switching should
cut out entirely the radio section of such a
set and bring into circuit the special record
amplifier. One or two commercial receivers
have, in fact, attempted to incorporate such
a device, but, as mentioned in the early
paragraphs of this article, a complete home
radio-gram has not, so far as I remember,
been built on such lines. Economy is
undoubtedly the main feature of such a
receiver, but by the use of special multi-
section wvalves, initial expense could be
kept down to a minimum, whilst upkeep
should not be out of the ordinary, with
suitable choice of valves. If the output
section of the radio equipment were de-
signed on a reliable push-pull scheme it
should be added to the gramophone
amplifier section and still further reduce
expense, and a suggested scheme is indicated
in Fig. 3. It will be seen that the change
from radio to gram is made in the L.F.
section, and the pick-up is permanently
in circuit. By making use of multi switches,
sueh as the small Bulgin components,
operated by a single rod, the H.T. to the
separate sections, or the L.T. or both,
could also be eut out as desired so that the
total drain would be constant from the
supply seetion. To obtain the desired high
output and good quality such a receiver
would have to be mains operated, and the
A.C. mains user is in the best position in

-05mFd'§”

presnewas

described in our issue dated February 11th last.

this respect owing to the high H.T. which
he can obtain from a suitably designed
mains unit.

NEWNES TELEVISION AND
SHORT-WAVE HANDBOOK ,

5/-, or 5/6 by post from -
GEORGE NEWNES, LTD., Tower House,
Southampton Strect, Strand, London, W.C.2.
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Moditying Old Receivers

Simple Modifications for Old Receivers Now Being

Used as Stand-by Sets - -

PART from the vast number of con-
struetors who are, by now, well-
established readers of PracTiCAL

WIRELESS, fresh recruits to this sphere of
radio activity are rolling up in surprising
numbers and the majority of them arc old-
timers returning. once again, to their
hobby of several years ago.

This sndden interest on their part is due,
aceording to the many letters received, to
their desirc to make a stand-by receiver or
bring into service one of their earlier efforts
which had been put on the shelf when they
deserted the ranks, so to speak, and went
over to a commercial produet. Their skill
and knowledge has, of course, become alittle
rugty, with the result that they now are not
toay sure how to carry out some of the
desirable modifications necessary to bring

]
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overcome any initial troubles which a
modern H.F. valve might introduce, but to
avoid any unnecessary alteration to the
layout, it is always advisable to select a
valve having the same type of base. If
one wishes to be on the safe side, the valve
manufacturers will gladly suggest the
nearcst equivalent in their present-day
products.

Variable-mu Control

The use of a variable-mu type of H.F.
valve allows a very satisfactory form of
volume-control to be obtained and, at the
same time, helps to remove any trace of
distortion due to the reception of a very
powerful local signal. The modifications

for this refinement are quite simple, as
Fig. 1 indicates.

The diagram at
#i+ the left shows the
normal cireuit of a
“ straight ’ - H.F.
sereened-grid valve,
such as those used
in the earlier sets. It
will be noted that
the aerial coil is
connected between
the gridterminal and
earth. With a vari-
able-mu valve, it is
necessary to apply a
variable negative
bias to the grid of
the H.F. valve, and
this is done in the

-

Fig. 1.—The diagram on the left shows an ordinary H.F. grid circuit
while that en the right indicates connections for a variable-mu.

the sets in question up to date. The
general difficulties scem to be those
mentioned below.

Fitting Modern Valves

With many of the older circuits, it is not
always an easy matter to substitute
modern valves for those originally specified,
owing to the fact that the valve of to-day
has a much higher efficiency than its earlier
counterpart. There is, of course, also the
question of the original valveholders being
unsuitable for certain types of modern
valves and this, in turn, may necessitate
alterations to the layout of the components.

The chief danger, due to increased
efficiency, lies in the H.F. and output
stages. For example, a modern S.G. or
H.F. pentode might introduce signs of
instability, due to the characteristics of the
H.F. coupling and the existing operating
conditions governed by the circuit design,
being unsuited for use with a valve of high
gain. Similarly, if two stages of L.F.
amplification are employed, trouble would,
no doubt,.be experienced if a modern steep-
slope L.F, pentode was inserted in the
output stage, especially if a power valve
had.been used in the first place.

Providing screened coils are incorporated
in the circuit and that it is possible to
adjust the screen and anode voltages of
the H.F. valve, it is usually possible to

manner shown by
the circuit on the
right of Fig. 1.

The earth end of
the coil 1s disconnected from the earth-
line and taken to the moving arin of a
potentiometer having a value of - 50,000
ohms, and one side of a .0l-mfd. fixed
condenser, the other side of which is
taken to earth. Across the potentiometer
is connected a 9-volt grid-bias battery
which has its positive socket also connected
to the common negative earth line. This
connection should be broken, either by
means of a switch or by removing the plug,
when the set is not in use, to prevent un-
necessary drain on the G.B. battery.

Output Pentodes
The pentode was not so widely popular

HI+

Fig. 2.—Converting a Irans-
Jormer-coupled stage to resis-
tance-capacily coupling.
By replacing the | MQ leak
by a potentiomeler of the
seme value and connecting
the grid to its mocing arm,
an efficient volume control

will be obtained.

2 MFD L

By L. O. SPARKS

a few years ago as it is to-day, therefore
power or super-power valves were in-
variably employed. These could handle,
within reason, the input from two stages of
L.F. amplification which so often formed
an essential part of many designs. To-day,
however. a modern pentode, with its high
gain, will give greater output for a much
smaller input, so when replacing the output
valve of a receiver of a few years old, it is
necessary to remember this fact, otherwise
severe distortion will be introduced. The
question of matching the londspeaker also
enters into the question. If the original
speaker is to hand, then it would not be
advisable to use a pentode, as this would
nccessitate the use of a suitable output
transformer to secure satisfactory natching
between valve and speaker.

A modification worth while, with a
eircuit using two stages of L.F. amplification
and a power valve and, of course, providing
a modern speaker is to be used, is todispense
with one L.F. stage and insert a pentode in
the output. Failing this, a simple volume-
control should be inserted across the
second L.F. stage so that the input to the
output pentode ean be controlied, thus
preventing overloading.

If modérn valves have to be fitted in a
set with two L.F. stages coupled together
by means of I.F. transformers, much better
results will be obtained by replacing the
second transformer with a resistance-
capacity coupling as shown in Fig. 2, which
also indicates how the volume can be
controlled with such an arrangewment.
Another item which must not be overlooked
when a modern pentode is used, is the tone
or load-corrector in its anode circuit. This
takes the form of a resistance, having a
value of, say, 15,000 ohms, connected in
series with a condenser of .0l-infd., and
joined across the L.S. terminals or between
the anode and ecarth.

Selectivity

Some of the older types of coils were
designed to secure greatest sensitivity and,
due to the conditions then existing, the
question of sclectivity did not receive a
great deal of consideration. Apart from
the addition of a stage of tuned H.F.
amplification or the insertion of a
.0002-mfd. variable condenser im series
with the aerial lead-in, there is wvery
little that can be done. The most sat-
isfactory course is to fit modern coils.

150000
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The Avo Test Meter. which has
several separale ranges, easily selected
by rotary swilches.

ANY of the more experieneed service
engineers having been called up,
it is likely that greater rcspon-

sibilities will , fall on those of lesser
experienec. As most of these people no
doubt realise, there are many snags and
pitfalls in radio serviece work which may be
encountered from day to day. An outline
of some of these difficulties may, therefore,
be of value to service engineers of short
experience.

Locating Faults

We will commence with the case of the
receiver which is known to be absolutely
silent. It is unwise to switch on such a
set with the supply connected without first
making a rough test for an H.T. short-
circuit, as additional components may be
damaged by so doing. A quick resistance
test between the heater socket of the
rectifier valve and chassis, on a mains
receiver, will show if such a fault exists.
‘This precaution may save further damage
to the mains transformer, L.S. field,
rcectifier valve, and other components if,
for instance, a reservoir or H.T. smoothing
condenser has developed an internal short-
circuit. When switching on a set for test,
a danger sign to look for is a glowing
auxiliary grid where the output valve is a
pentode. Here is an almost infallible
warning of a break in the anode supply to
this valve, such as an open-circuited output
transformer primary. The overheating
could, of course, be avoided altogether on
test, by making a continuity test between
the H.T. supply and pentode anode, before
switching on the set. Once a fault has
been located, particularly in the event
of burnt-out components, it is wise to
search for a possible breakdown of some
other component as a cause, or result of
the trouble. An intelligent use of the
voltmeter will give much useful information
on the working condition of the receiver
under test. It is, of course, essential to
use a high-resistance- voltmeter for tests
where high series resistance is encountered
in the circuit under test, otherwise the

December 16th, 1939

on Servicing

In This Article Some of the Snags in Radio

Service Work

consumption of the meter may seriously
affect the reading obtained. A case in
point is the taking of voltage readings at
the screening grid of an H.F. valve which
receives its supply via a resistor of high
value.

are

Anode Voltage

In certain cases an abnormally high
voltage at the anode of the output valve,
together with low current consumption,
can be puzzling. The routine check of
components usually associated with these
symptoms may reveal no fault. An open-
circuited synoothing condenser may be the
culprit in such cases. It may causc
inaudible oscillation which results in weak
or “no sigs.” When replacing defective
resistors, care should be taken to fit
components of ample eurrent-carrying
capacity. Oecasionally, it may be found
that the makers of the receiver in question
have eut things rather fine, and it may be

advisable to replaee with a resistor giving a

greater factor of safety. This point should
be looked for, particularly where an H.T.
potentiometer network is used to feed the
sereening grids of H.F. valves. Any
associated decoupling condensers should,
of eourse, be checked for leakage when a
resistor breaks down. It should be
remembered that a high-resistance leak
may not show when testing with the usual
ohmmeter using a single cell. It is
necessary in such cases to test at a higher
voltage, say 200 volts or so. However,
care must be taken not to apply a much
larger voltage to the component under test
than it is designed to work at. Noisy
volume controls are commnon troubles,
though there are pitfalls here for the
inexperienced engineer. It is possible for
noise and intermittent signals to be

Briefly Explained

produced on turning thc volume control
while this component is in perfect working
order. Wherc a coupling condenser is
used between the volume control rotor
and the grid of the L.F. or output valve,
for instance, an intermittent contact in the
condenser may cause noise or/and inter-
mittent signals when the volume control
is operated. It may be found possible to
clear intermittent faults by disturbing
valves or components. In many cases
this will be an unwise procedure, as the
fault may not reappear for a considerable
period. If at all possible, some ineans
should be found to localis¢ the fault first.
A signal generator will be of great assistance
for this purpose. It can be used to inject
signals stage by stage In a process of
elimination. An output meter will give a
better indication than the ear in locating
such faults. s

Faulty Soldered Joints

Dry or imperfect soldered joints ecan
eause numerous troubles. It is possible for a
joint, which appears to be 0.K. when tested
with an ohmmeter, to offer a high impedance
to HF. A case in point was a fault which
appeared in an A.C. Radiogram handled by
the writer recently. The instrument was a
new one, having been in operation only a
few weeks when a complaint was received.
The customer reported that signals would
fade or suffer a sudden decrease orincrease in
volume at intervals, A number of service
calls were mhde but the fault did not appear.
The set was, therefore, brought into the
workshop. A signal generator was con-

nected to the aerial socket and an output

meter to the L.S. sockets. The set ran

perfectly for some days when the meter

showed a decrease in output. The generator
(Continued on page 290.)

The Dixon Onemeler, and e of the

separale plug-in accessories.
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A Suggestion for Small Clubs

ECRETARIES of some of: the
smaller and morc recently
fornied clubs tell me that they are
finding difficuity in carrying on.
Their members are being called to
the colours, and new recruits do not
come along in sufficient numbers to
fill the gaps. They ask me what
they should do. The answer is that
they should endeavour to carry on.
There are no rules which will apply
to every case, for the number of
members, the district, as well as the
sphere of interest fostered, affect the
problem:.  Clubs must, however,
carry on. They owe that to those
who have joined the colours. The
latter wiil not feel particularly pleased
if they return to civilian life and find
that those they left behind were not
able to defend their small portion
of the home [ront. In one or two
cases, however, I know that the
difficulties are very real, and for this
reason I make the suggestion that
they should endeavour to get some
of the larger clubs to absorb them.
Some oi the old clubs are, too, finding
it difficult to keep membership up
to strength, and they might be willing
to take in some of the smaller clubs,
of course with the proviso that when
the war is over they will revert to a
separate identity. It will be nearly
impossible to get the members together
again if they are allowed to disband,
or if there is no organisation at
home which will act as a link.

From an Active Server
EARING® on this matter is a
letter from L. Frank, XG4NLL,
who is now stationed "at Cosham,
Hauts. He expresses pleasure that
PracricaL WIRELESS 1S continuing
to act as the 1ink between con-
structors. He says it joins his past
and his present life. The Liverpool
and District Short-wave Club, of
which he was hon. sec., started a
promising career, but it has been
closed for the duration of the war.
He would be delighted to hear from
readers, or from any of his club
colleagues. Any ietters sent to me
will be forwarded.

Some John Hilton Nonsense

FEW evenings ago John Hilton
gave a talk in which hc uttered
some remarks which can ¢nly be

v
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defined. as wrong. Here is one of
them : “If you are asked to pay
higher prices walk away and put
your money in National War Savings.”
I do not know how he thinks that
people who cannot pay for hire-
purchase transactions are able to
buy savings certificates. 1 suggest
that B.B.C. speakers confine their
remarks to subjects they know some-
thing about. I am yet to learn that
Hilton’s experience entitled him to
speak on business matters, and 1
would further remind him that text-
book economics may be useful play-
things, but an ounce of practical
experience of them is worth the whole
lot of professorial tripe uttered in a
didactic  I-know-all-about-it-take-it-
or-leave-it attitude. There are those
in the radio trade who know far more
about these. matters than john Hiiton.
He should confine his remarks to sub-
jects on which he is enabled to speak
with authority. I also suggest to the
B.B.C. that they should not permit
speakers, however distinguished, to
talk on subjects they obviously can
know little about. It offends the
ears of those who know as much as
there is to know about the subject.

From Overseas

RECEIVED a letter from D. C. S.,
who resides at Grahamstown,

S. Afiica. His letter demonstrates
not only that this journal circulates
all over the world, but also that our
sets are built in the remotest corners
thereof. This reader recently came
into possession of a secondhand
battery-operated superhet four-valve
chassis.  Browsing amongst some old
periodicals at 3 friend’s house, he
was scanning our issue dated
December 7th, 1935, which contains
a description of the A.C. £4 Superhet
Four. He at once identified it as

the secondhand set which he had
acquired, although the latter had been
stripped of some of its components,
I was able to send him the information
which will enable him to complete
the receiver.

New P.O. Regulations
OME drastic new regulations are
now in force regarding the sale,
purchase or even acquisition of
various pieces of apparatus which are
common to high-quality receiving
apparatus, as well as standard trans-
mitting equipment. The full details
of these regulations, so far as they
affect. the dealer and listener, are
given on another page in this issuc,
and one point which is probably
of the greatest interest is that relating
to valves having an anode dissipation
of 10 watts or more. Such valves
are commonly used in output stages
of high-quality broadcast receivers
and public-address equipment. The
regulation alsor prohibits the use of
remote-control apparatus such as
might be used for the radio control
of boats, aeroplanes or other working
models. Great care is, therefore,
necessary in considering the making of
wireless apparatus now, and any
experiments which you might wish
to carry out should bear these new
regulations. in mind. Fuller details
of the new regulations may be
obtained from H.M. Stationery Office.

Torch Batteries

LEARN of a dealer in Dumfries-

shire who is adopting the trick
I have previously referred to of
making torch batteries out of high-
tension batteries. He breaks up a
6s. H.T. battery and offers to alter
the customers’ torches to take two
of the cells by soldering on a tin
extension. The customer, of course,
pays the cost of the alteration. He
sells these 3-volt conversions at 4d.
and the 4.5 volt batteriesat 6d. Thus,
in this form he is able to make 13s. 4d.
out of a high-tension battery. This
is quite apart from the fact that
high-tension batteries are unsuitable
for 2 quarter io half an ampere
discharge.  Battery manufacturers
can have the address of this person
if they wish. His name has been
sent on to me by Mr. W. M, of
Duinfriesshire.
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Nationality in Music
Further Remarks on Idioms, Nationalism and Listening

by Our Music Criticc MAURICE REEVE

N discussing nationality in music a few
weeks ago I drew attention to the
various harmonic and rhythmic

“ eolourings’’ and “ effects’® which go
towards making the music of one nation so
different from that of any other. The
characteristic omaments that occur in all
Spanish melodies, and the use of the
melodie minor in such a lot of Russian
music—all these things, 1 explained, had
come down to us from the days of the
troubadours, and the folk-singers of days
gone by, and were now as much a part of
musical language in their respective
countries as were the various idioms and
characteristics of their speech.

This week I would like to emphasisc that
this is something quite separate and apart
from any particular composer’s individu-
ality. What really happens is this. A
musical idiom gets evolved from the
common stock of musical speech of a people
in thc same way that Yorkshire folk say,
“Art coomin’, lad ?”’ or Americans,
“0.K., toots.” Why do they say it?
How did they ever get to talk with those
accents, and to use those idioms? When
did their use commence ? Well, doubtless
the philologists tell us in their assive
tomes and treatises just as the musi-

" cographers tell vs where the Spaniards got
their twists and turns from in their music.
But all that concerns the musical man in the
street is that they are there, and have been
there for scveral hundreds of years, with
the result that it is just as natural—
inevitable—unavoidable—for a Spanish
composer to write a melody to-day with
that certain Spanish flavour in it as it is
for two Yorkshiremmen or Devonians to
greet each other in the charaeteristie patois
of their respective counties. They can’t
possibly help it ; their fathers did, and their
{athers, and so on right back.

Composers’ Personality
But don’t mistake that for a particular
composer’s idiom something peculiar and
individual to himself. That is merely part
" of himself like his eomplexion or physique,
which would also be stamped with his
country’s “dye.”” His individuality and
personal idiom lie in the way in which he
dresses that up—the harmonie, rhythmie,
contrapuntal devices he uses to clothe it in.
A genius like Wagner or Beethoven has
such infinite resources and such inex-
haustible originality in these fields that
his personality obtrudes throngh every page
he writes. We do not think of him so
much as a German writer, as just
“Wagner’’ or * Beethoven.”” Although a
composer like de Falla is a splendid
musician, and has written much beautiful
and original music, the idiom that he has
inherited from generations of wmusical
forbears is so strong that it predominates
over his own musical personality with the
result that when we hear his music¢ for the
first time, and eonsequently in ignorance
of its composer’s name, we instinetively
exclaim * that’s something Spanish.”” But
when Wagner comes to us from afar it’s
“ Here’s Wagner,”’ and never " They are

playing something German.”’ That is why
we always think of Spanish, Hungarian,
Russian music—as well as such weird noises
as Chinese, or Scotch bagpipes—in terms of
nationality, and of German. and mwuch
English and French musie, by who wrote, it.

Czech Music

Apropos of this subject, I have just
come across a most interesting and illunin-
ating comment from a source where one
would least expect to find it. During the
week-end, I happened to read No. 15 of the
very interesting ' Oxford Pamphlets on
World Affairs *’~—*¢ Czecho-Slovakia,”” by
the Headmaster of Charterhouse, Mr. R.
Birley. In the paragraph entitled * the
revival of the Czechs,”” Mr. Birley says:
** It was to be expected that Czech national-
ism would find expression in an artistic
revival. Natarally, it took time for a
national literature to appear, and it must
be remembered that until after the war
of 1914-18 there was no call for trans-
lations of what was an unknown linguage.
But there is one medium which is peculiarly
suitable for the expression of an awakening
national spirit, and it is one that needs no
translation. It was through their music
that the Czechs madge themsclves known to
Europe, and in the works of their composers,’
especially Smetana and Dvorak, can be seen
cleatly the peeuliar spirit of the Czech
renaissance. The Czechs had belonged for
centuries to an international culture, and
these composers are clearly influenced in
style, and form, by the great mmsicians of
their age. But the new Czeeh culture was
inevitably bound up with the spirit of the
common people, from whose raeial. con-
sciousness it had sprung.’”” And 1 must
quote again from Mr. Birley’s last sentence
* who has watched the flowing Vltava and
heard Smetana’s Symphonic Poem to the
river, where the songs of the people mingle
with the surge of the waters.”

Mr. Birley emphasises very graphically
the power that music has for expressing a
nationalistic feeling at the same time as it
can paint a picture or tell a story. It is
also a lucid and succinet confirmation of my
remarks on the origins ot nationalism in
music. And this dual accomplishment is

manitested in a work like Smetana’s
Vitava in a way that makes it an admirable
example for illustrating this article. (By
the way, this work, and the even better-
known overture to the opera © The
Bartered Bride,”” will be familiar to
Promenade and other Symphony Concert
listeners.) In writing a work which merely
consisted of limpid runs and arpeggios on the
strings and the harp, which the most
naive listener could tell was meant to
describe water, plus themes reminiscent of
a shady bank and a spooning eouple,
Smetana might not have done any more
than a hundred composers have done when
writing of ‘““The Thames on a Sunny
Afternoon.’”’ or ¢ Niagara’s Rushing Cas-
cade.”” But it is the employment of
national harnonies and rhythms which
tell us that, first of all, the piece is of Czech
origin, and secondly, that it is a picture of a.
Crzech river that we are looking at. Thirdly,
Smetana’s individual treatment of music’s
language tells us that it is Smetana who has
written the work, and not Dvorak or
Bartok. And, lastly, his statement that

“the picture is of the River Vltava, and not

of any other Czech river, must be aceept:d
as binding by the listener.

Critical Listening

If all these factors are considered, and
their implications obeyed, whenever wusic
is listened to, then there is absolutely no
reason why either the meaning of the work
should escape us, or that it should fail to
interest us. But don’t ever listen to even
the most insignificant work without a set
purpose. Ascertain the eomposer’s in-
tentions as to what he set out to do. We
owe it to him, and we owe it to ourselves.
After all, it is only what we do before we
start to read the most trifling piece of
writing, or before we look at the smallest
picture, and they are * concrete ’’ things.
So with the abstract language of musie,
added concentration and preliminary en-
quiry are necessary. And what a reward
such an effort gives us ! Wifat thrills, what
delights and what sensations ave ours if
we just take that little trouble befoze
sitting down to listen.

y—

By F. J.
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verhauling the Receiver
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Some Seasonable Hints on Checking Through the Receiver
and on Improving Selectivity - - - By FRANK PRESTON

VEN with a receiver that is operating
satisfactorily, it is a good plan to
check through it and carry out at

'least a minor overhaul about once a ycar.
And this is probably the best time of the
year to do it; the set will be required to
give of its best during Christmas, and most
receivers are being used for a greater num-
ber of hours a week, now that the ¢ black-
out "’ evenings are so long, than ever before.

It is not necessarily suggested that any
extensive alterations be made—unless some
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Fig.- 1.—A simple method of converting the

aerial tuner to a band-pass filtr.

simple tests show these to be desirable—
‘but the receiver should be removed from its
cabinet and given a good clean. The more
accessible parts can be cleaned with a
duster, whilst a feather brush or pastry
brush is suitable for cleaning many of the
other parts. Once the dust has been
loosened it can be removed with a vacuum
cleaner. When this is of the cylindrical
type the best result can generally be
obtained by first connecting the pipe line
so that an outward draught is produced.
Then the tube can be changed and the
remaining dust sucked up. For doing this
it is usually found best to fit the small brush
to the pipe linc.

Clean Tuning Condensers

Variable condensers should be cleaned,
and to do this it is in some instances
necessary to remove the. cover plate. With
older types in which the vanes are fairly
widely spaced, or in a simple type of
‘““straight ”’ set, an excellent method is to
run a pipe cleaner between the vanes. This
will be still more effective if the cleaner is
first dipped in carbon tetrachloride or onc
of the preparatory cleaning fluids normally
intended for fabrics. “ Open’’ the moving
and fixed vanes and clean each set separ-
ately.  Incidentally, the same cleaner
dipped in carbon tetrachloride (about three-
pence a small bottleful from most chemists)
is excellent for cleaning switch contacts,
terminals, valve and coil pins or other
rubbing contacts.

Test the Wiring
. When wiring has been done by clamping
the looped ends under terminal heads, run

round these with a small pair of pliers and °
Where there is-

sec that. all are 'tight.

appreciable slackness, remove the terminal
nut and clean the contact face of this and
also the looped end of wire. This can be
done by scraping with a knife blade or by
rubbing with very fine glasspaper; emery
cloth is not very suitable, because the fine
particles can, in some conditions, form a
high-resistance leakage path.

If conncctions are soldered, look care-
fully for “dry” joints. These can be
detected by the solder being in a dirty blob,
instead of its having run smoothly, and also
by pulling fairly hard on the wires. Ifthe
joint is too weak, in which case it might
cause a high-resistance connection, thor-
oughly clean the parts, apply a trace of
Fluxite and re-solder. Do not forget to see
that all terminals are tight in the com-
ponents to which they are attached. In
some cases it will be neccssary to dis-
connect and remove the component to
tighten any loose terminals.

Self-contained Battery Sets

When checking through a battery set,
the batteries for which are housed in the
cabinet with the set, bear in mind that the
fine spray given off by the accumulator
when freshly charged has a tendency to
corrode insulation and wires near it. Pay
especial attention to coil windings and
flexible leads. While carrying out the in-
spection see that all screens and screening
cans are tight and making good earth
contact. This applies especially to built-up
screening boxes.

If a suitable meter is available it is
desirable to test the L.T. and H.T. voltages
actually applied to the valveholders, whilst
the voltage of the G.B. battery might be
measured. Too low a voltage will show
either that a battery is in need of attention,
or that there is a bad connection in the
battery circuit. In the latter case, the
on-off switch might be at fault. Any
switch—on-off or wave-change—can easily
be tested by short-circuiting it ; should this
have any effect it
will be obvious that
the contact through
it is incfficient.

Check the Valves

A valve which is
no- longer efficient
might be the cause
of a marked deteri-
oration in quality
or of reduced selec-
tivity.  Accurate
tests  cannot be
carried out by the
average con-
structor, but many
first-class radio
dealers are now
equipped with an
instrument which
shows on a marked
scale the *‘“good-
ness’’ of the valve:
the reading is
generally in terms
of mdtual con-
duetanve. On the

other hand, should any valve be suspected
and there is no convenient means available
of making a test, most dealers will arrange
for a new valve, or one known to be in good
condition, to be tried as a replacement.

Adding Band-pass

‘While carrying out the examination it
might be desived to improve the receiver,
either by adding another amplifying stage
or by modifying the tuning arrangements
to obtain greater selectivity. Full details

of both H.F. and L.F. amplifiers have been

NEW
WINDING @ 50000

Fig. 2. — Two
methods of providing
a simple form of
variable selectivity
with an LF. trans-
Jormer — by adding
an additional wind-
ing and by using a
small semi-variable
condenser.

given in these pages before, and back
numbers of the articles in question are
in most cases still available if required.
The question of sclectivity would not
appear to be of great importance now that
there is only one B.B.C. ‘“home" pro-
gramme, but as many readers have dis-
covered of late, interference with the two
frequencies employed by the B.B.C. is not
uncommon on some evenings. When a
single-circuit aerial tuner is used in a
Det.-L.F. receiver it might be desirable to
change this for a band-pass filter. This
can generally be done by replacing the
existing single condenser by one of the
two-gang type and fitting another coil
identical with that already used. Sometimes
a second single condenser can be attached
to the present one by means of a coupler.

(Continued on page 290)

The amateur does not have the facilities of the factory, but can make
very salisfaclory overhauls if proper steps are taken.
a sct " being tested at the Ekco factory.

and elaborate test panel. -

R

This picture shows
Note the soldering equipment
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C.R. Tube Research

LTHOUGH the need of cathode-ray
tubes has been relegated to the
background in so far as television is con-
- cerned, there is renewed activity in the
laboratories for the procduction of tubes to
meet special demands. Various kinds of
detecting and measuring devices arc now
being developed, and although the imme-
diate application is quite naturally for war
purposes, it is anticipated that with the
ultimate cessation of hostilities this same
cquipment will find its way into more
peaceful channels. That being the case,
it is quite natural that those firns who
have for the past few years been primarily
concernediwith improvementsin cathode-ray
tube technique now find that their lahours
are by no ineans curtailed in the research
gection, but rather the reverse. KEach
. laboratory dealing with questions of high
vacuum physics is of a most interesting
character and is called wpon to solve a
multitude of problems in which cathode-
ray tubes play a pre-eminent part. The
various forms of hard glass used for tube
envelopes have to be tested and examined
to cnswe complete freedom from flaws,
and in the case of high-vacuum tubes it is
cssential to watch for any tendency towards
failure at the rounded edges, where con-
siderable strain occurs. The laboratory
must contain suitable pumping and baking
plant, high-voltage test equipment, and
the accompanying illustration is therefore
of interest, as it shows the corner of one
cathode-ray tube research section engaged
on experimental work. The extra high
voltage test apparatus is seen on the left
just in front of the sink, while a tube
which has already been subjected to its
various forms of examination is standing
on top.

The baking oven will be readily recog-
nised and this is supported between vertical
tubular runners, so that the cylindrical
chamber can he raised and lowered easily
against balance weights and so allow
periodic observations to. be undertaken.
Below the bench supporting the oven is
accommodated the high-vacuum pumps,
which are kept running during the baking
process, and when sealing off the tube.
Liquid air, oxygen eylinders, eleetrostatic
voltmeters, high-voltage condensers and a
large assortment of echemical materials
will always be found within the precincts
of these laboratories, and most of these
things can be recognised by readers in the
photograph shown.

Single Sideband Working

E Americans have now had several

months’ experience in the operation
of their television service on a single
sideband basis, and the consensus of
opinion seems to be that it is working
quite satisfactorily. This is a very impor-
tant point, for it might have a marked

bearing on future television developments

in this country when the time comes for

the whole situation to be reviewed. If the
B.B.C. scheme is recalled, it will be remem-
bered that the vision signals were radiated
on a carrier wave frequency of 45 mega-
cycles. The maximum modulation fre-
quency for a 405 line, 5 by 4 format picture
repeated 25 pictores per second was
regarded as 2.5 niegaeycles, with the result
that the vision signal extended from 42.5
to 47.5 megacycles. The sound channel
was on 41.5 megacycles, however, so that
it was safe to assume that between 41.5
and 47.5 megacycles no other signal could
be radiated within the normal reception
area without causing interference. With
radio communication considerably extended
for all forms of national purposes at the
present time, the use of such a wide band
for television' purposes would only be
regarded as rather extravagant. If single
sideband working had been adopted
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of the Atlantic by the methods which
the authoritics have employed will prove
of inestimable value when reviewing the
future of British television. Not only
single sideband working but also negative
modulation as distinet from positive modn-
lation will call for careful study in order to
see whether the claims for interference
reduction are justified for the {former
modulation scheme. If a generous view °
is taken of the present situation, it is possible
that good may comec out of cvil, and the
work of America may stand in good stead.

Frequency Modulation

ONJOINTLY with the views cxpressedin
the previous paragraph must be studied

this new problem of frequency modulation
as distinct from amplitude modulation, for
this has loomed into great prominence as
a result of the work of Armstrong in the
United States. It must not be imagined
that frequency modulation is entirely a
new aspect of radio, for its benefits on the
radio tclegraphy side have long been
recognised. For example, it is an esta-
blished principle that a carrier wave which
is rich in ‘sidebands is of definite advantage
from the point of view of reducing fading
for telcgraphic services. There are three
main advantages which can be cited for
frequency modulation. over the older
methods in this connection. In the first
place, by a suitable choice of the depth and
frequency of the modulation a greater
proportion of the energy can be transferred

A corner of a_cathode-ray tube research laboratory, showing the special equipment employed
for some of the work.

originally, however, the position would
have been entirely different, and a distinet
economy from the point of view of ““ ether
space ”’ would have been effected. Suitable
filters at the transmitting end effectively
suppress the unwanted sideband, and all
the intelligence required is maintained in
the «ignal which remains. When any
extension of the service has to be con-
sidered, the problem of available frequency
bands will necessarily become acute, and
before home television sets are counted
in their hundreds of thousands instead of in
thousands, as was the case threc months
ago, it is reasonable to anticipate that very
serious consideration will have to be given
in the light of provinecial requircments.
It is certain, therefore, that the experience
which has been gained on the other side

-wireless telegraphy.

to the sidebands. Following on this at the
same time, the total sideband spread, and
in consequence the interference with
neighbouring channels, is reduced very
considerably. Finally, there is no reduction
in the aerial power, whercas with an in-
terrupted continuous wave, such as would
be used for morse telegraphie transmission,
the power is always half or less, depending
on the waveform of the modulation. Fox
broadeast telephony, Armstrong has been
demonstrating in America in no uncertain
manner that his scheme embraces all the
advantages known previously to exist fo
Whether this same
argument will still hold for the ultra-high
modulation frequency which is inseparable
from modern high-definition television
pictures has yet to be investigated.
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A Condenser Improvement

O prevent increasing the minimum
capacity of one section of a ganged
condenser in my receiver, I hit upon the
idea of making up a rather novel move-
ment which simply alters the physical
setting of the body of the condenser but
leaves thc moving vanes stationary. In
the accompanying sketches the details of
the scheme arc clearly outlined, and from
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A novel condenser improvement.

these it will be seen that I have made good
use of a rubber door-stop for the separate
control.

This door-stop is rigidly fitted with a
threaded 3-16in. diameter brass shaft which
passes through a bush in the front panel
and terminates in a 3in. diameter control
knob.

This rubber ““ drive’’ presses firmly on
the edge of a shaped brass operating arm,
which is soldered to the brass clamping
nut on the condenser bush. The smail
chonite roller engages in a recess filed in
the arm and located at the maximum
setting of the condenser.

The diagram shows the method of
assembly, the bush type fixing nut normally
supplied with this particular type of con-
denser being the principal féature in the
fitment. It will be apparent that the
ultimate smoothness in the movement will
depend entirely on- the careful choice of
thickness in the operating arn, washer,
and bracket or panel mount.—G. F. Davis
(St. Albans).

Insulated Coupling Brackets

ECENTLY when mounting a variable
condenser on a rather thin aluminium
sercen, it occurred to e that whilst the
extension rod fitted between the eondenser
and the front panel afforded some degree
of rigidity, the sereen and front panel were
not sufficiently earthed for a receiver which
I expected to operate down to 11 metres.
Due to the particular design of chassis,
and in view of the fact that the extension
rods were, of eourse, insulated, the rather
large sereen would quite possibly introduce
noises apart from the movement noises of
the old types of variable condensers
employed. 1 therefore devised a mimber
of “ coupling” brackets which could be
used also for various other purposes apart
from that intended.
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Some of thesc I made insulated by using
a bakelite strip in place of a commening
brass strip as used in the ordinary type
illustrated. It will be secn that the insulated
types can be used in instances where the
moving vanes of the condenser are in-

!

BRASS OR BAKELITE

ADAISTABLE
END BRaCKETS

D BRACKEPS ORILLED FOR Y8'8 /2" eiving :

Insulated coupling brackets for extension rods.

directly earthed by a by-pass condenser,
as in the case of variable-mu volume
control circuits.

There is one other point concerning the
use of these couplers, and this is with regard
to dial and reduction drive
fitments. I have found
that with some reduetion
drives, it eareful alignment
is not effected, then at
certain points in the move-
ment, sluggishness prevents
aecurate tuning, so here
again the ecouplers have
proved useful for
taining the alignment of
the control with the con- [f
denser, irrespective of the
extension rod when testing
and carrying out modifica-
tions.—J. L. SteEveEN (Man-
chester),

READ
“THE CYCLIST”
3d. Every Wednesday

Inductance Tapping
TO make a tapping on a S.W. coil a croco-
dile clip is usnally employed, but as
this only grips half the wire a sound joint
is not ensured. A remedy is shown in the
accompanying sketches. By cutting a slot
in the former about }in. wide, as at A, a
tapping can be made by a crocodile clip

A method of tapping S.W. coils.

from the inside, whieh will then grip firmly.
If a more permanent and neater job is re-
quired, holes, as at B, can be drilled before
winding, and tappings soldered on through
the former.—K. A. SHOXE (Wrexham).

A Single Drive for Two Components

ECENTLY I found it necessary to
include two condenser drives in one,
s0 I devised the following idea. A rod
about 8in. long was fitted (as shown)
underneath the chassis. A 2in. diameter
wheel (A) was fitted and this contacted
with a wheel (B) of 1iin. diameter. This
drove another wheel (C), which was fitted
to the spindle of the reaction condenser.
Mounted 1lin. farther back was another
wheel (D), which drove anothier smaller wheel
fitted to the spindie of the volume control.
The components and wheels were
mounted on brackets sccured to the top
of the chassis. To operate reaction, leave
the control as shown in diagram; for
volume, push in until A engages with D.
—M. C. CampBELL (Romford).

A simple dodge for driving two components from a
single spindle.
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HOKE filter output was decided on

in this receiver for two reasons, a

final precaution against H.F. leakage,

and secondly, to interrupt more satisfactorily

the output circuit when frequently using
the ’phones.

Normally speaking, a -straight eircuit
of this type, where H.F. and L.F. amplifi-
cation is freely used, brings anticipation
of a high noise to signal ratio, but—and
this is in no mean way attributable to the
performance of the Z220—the results have
definitely passcd expectations in this
respect. and provided an accwnulator of,
say, 20 A H. minimum is used, the
apparent comparatively but necessarily
bigher drain of 1 amp. on the L.T. will not
prove worth considering, whilst the total
anode consumption is reasonably low, being
in the neighbourhood of 20 mA.

A wooden chassis was decided upon dur-
ing the design of this receiver, as it was
anticipated that there would most likely
be some difficulty in obtaining metal at a
reasonable price, owing to the war, and,
therefore, as little alnminium as is necessary
was used.

THE SHO

To provide adequate screening, however,
the H.F. sections only are mounted on a
thin gange aluminium sheet (20 S.W.G.), a
similar gauge being used for the inter-
mediatc screen.

The front panel is of 18 S.W.G., and as
this would prove too flexible if used in the
more conventional way, owing to the rather
large proportions, it is bent round the
sides of the chassis.

The L.F. stages arc treated almost as a
separate amplifier, being, as will be seen,
nmounted directly on the wooden part of the
chassis and well away from the rest of the
H.F.stages.

On studying the wiring diagrams, it will be
apparent that to facilitate wiring between
the front panel and the screen, the front
panel may be very simply removed after a
trial assembly by just loosening the extension
rod (grub screws and reduction drive), the
dial fitments being left assembled excepting

ABOVE.CHASSIS WIRING DIAGRAM
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Further Constructional D

of this New Short-wav

for the screened grid potentiometers, *phone
jack and switch.

Figs. 1, 4 and 5 give the constructional
details for the chad®s, screen, and panel, but
it will be noticed that owing to the design
of the chassis and the use of baseboard
niounting components, a somewhat different
form of diagram from the standard
practice of this journal has been made,
this illustrating only the essential
centres and incidental measurements
for the principal components, as
it was anticipated that
little difficulty is
offered by the layout.
The lin. diameter drill-
ings can be made with
a woodworker’s bit.

The Layout
Referring
to Fig. 4, a
few words on
the layout
and relation-
ship of the
components
will,nodoubt,
help. The
overall chassis measure-
ments are” quite clear, but
the portion covered by the
base plate-as the aluminium
sheet on which the H.F.
components are mounted
will be referred to during
the article—may not
be, and this is in- '!‘“""""-j‘-"""
dicated by theletters ; Full list of
SRR, O ! receiver will
and “D.”” Although 2
for clarity in the
diagrams the screw holes for fixing this
plate to the wooden chassis are not given
as in the case of component fixing holes, it
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Fig. 1.—Cutting and
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etails tand Full Operating Notes
e Receiver — By W. R, HOBBS

will be apparent that to prevent this thin

aluminium

*riding ”’

up at the comers

after fitting the components, at least three
fixing (wood) serews should be provided

along each edge,

Another pomt which may not be clear is
the method of mounting the horizontal

directly to the coil-holder by substituting
long 6 B.A. screws.

The 7-pin valve-holder for the H.P.215
valve (V2) is similarly supported on two
midget insulating pillars, which in turn
are secured to two hcine-made aluminium
brackets screwed to the chassis.

There is, however, ample room for a
modification to be made here if the con-
structor does not wish to go to this'trouble,
and this is in the use of a four-pin type
pentode with another low-loss type valve-
holder as used for V1 and the detector.

this method previding an easy means for

determining the screen’s relationship to the
loeation of the ganged condenser cradie to
prevent the flexible eoupler fouling the edges
of the cut-out.

This condenser cradle method of mount-
ing is very clean, consisting simply of an
Eddystone condenser cradle of the three-
gang pattern with the end ganging bracket
removed, mounted on two large insulating
stand-off pillars. Unfortunately, there is
not space here to detail this more fully,
but the assembly will prove quite straight-
forward when the eomponents are to hand.

There is just one consideration to be
made with regard to the front panel
diagram, Fig. 1, and this should be made in
conjunction wlth the under-chassis mrmrr
diagram, Fig. 3.

valve V1, the centre line for which The intermediate screen should be fitted To earth the front panel effectively—
is depioted in this diagram. Actnal- with fixing flanges towards the front panel, and this 13 most important—the .h\:mg
ly the low-loss baseboard  this resulting in the * cut-out’’ for the screws located in the side portions in the

oo awi.

components this

for

Three-quarter
front view show-
ing the separate screens.

1 - () -

type valve-holder for
this position is fivst of
all fitted to a simple
metal brack-
et of propor-
tions which
are not
eritical and
which wmay
fall in with
the construe-
tor’s own
requivye -
ments, but
the method
adopted by
the writer
comprisedan
aluminium
bracket
which in
turn is rein-
forced with
a block of
wood, as is
clearly de-
fined in the
wiring diagram
given in Fig. 2.
The six-pin coil-

oo e

valve V1 being located on the left of the
chassis, and so the edge of the flexure will
fall along the fixing line shown.

The cut-out in the eentre of the screen is
carried right through the fixing flanges,

wiring diagram should not be of the wood-
working type, as these pass through both
panel and the side runners of the chassis,
being finally secured with nuts.

(Continued overleaf)
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(Continued from previous page)

Wiring

Wiring should only be attempted when
one is fully satisfied that the various controls
are working without any trace of binding,
a condition which could quite soon arise
in badly aligning the reduction drives.
While on the subject of the reduction
drives, there is a point concerning the
epicyclic drive used for the bandsetter or
balancing condenser C12.

It will be seen, on referring to Fig. 2,
that three lock-nuts are used on a 6 B.A.
bolt in such a way that one secures the bolt

PRACTICAL WIRELESS

to commence operation a mid-scale setting
will suffice.

The immediately important consideration
is to get the detector stage steady and with
a preiiminary degree of smooth reaction,
this state of reaction being finally adjusted
to maximum intensity of the signal gain
through the first stages.

The screen-grid potentiometer in the
reaction eireuit will therefore have to be
considered next, and this is R5. Approx-
imately just over half-scale will serve to
determine the state of reaction in relation to
;{1& gain-control and variable-mu control

December 16th, 1939

anti-clockwise dircction, reducing screen
voltage by turning the comtrol R56 back
(anti-clockwise).

Now adjust the potentiometer which
governs the load on the primary coil of the
detector tuning coil, this is R4.

Finally, the combined adjustment of the
reaction condenser with R3S, followed by
the combined re-adjustment of the two
potentiometers R4 and R3 should bring
the desired signal in at maximum gain.

The full sequence is not by any means as
involved as would appear, and a little
cxperiment will soon clarify the relation-
ghip of cach control, making it possible for
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to the panel, whilst the other two act as
“ distance *° lock-nuts, elainping the small
fixing lug of the drive very securely.

All pillar connections should be earried
out by removing the terminal serews and
soldering wires directly and neatly to the
heads. Again, to take full advantage of
the low-loss characteristics of the coil and
valveholders used in the H.F. stages,
soldering should be cmployed, not terminal
connecetion. Sec that the electrolytic con-
densers have correct polarity as indicated
in the wiring diagrams.

Testing the Receiver

Having satisfied oneself that wiring is
correct, the aerial, earth and speaker
connections can be made, but the valves
and coils remain until the ganged condenser
moving vanes have been physically set to
as close a ganging as the constructor finds
possible, finally adjusting all dials to read
correctly and the vernicr in very careful
adjustment to the tuning dial, zero to zero.

Any errors in ganging will be auto-
matically counteracted as tnning is carried
out, by adjusting the bandspreader or
balancing condenser,

The screen-grid potentiometer for VI
(R3) should be sct at the most sensitive
point, which is determined by tuning-in
roughly any reasonably weak station, but

Now it will more than likely be that the
reaction will be fierce, so the potentiometer
R14 should be adjusted by increasing in an

v T T
CLEARANCE FOR MOUNTING
GANGED CONDENSER

a different sequence to be adopted con-
with the essential prineiples
outlined.

For C.W. signals it will be found possible
to modulate the note without ‘“ wobble *’
or any trace of drift, simply by re-adjust-
ment of, say, R4. . 1t is, however, important
that the frequent re-adjustment of the
variable-niu gain-eontrol, in eonjunetion
with the sereen-grid injection control R3,
be ecarried out to obtain the exceedingly
smooth rcaetion whieh is possible with
this receiver, with particularly stable
adjustment on the higher frequency bands.

NEW SMALL PROJECTION TUBES

IN the big screen electronic television
equipment for cinemag, the manu-
facture and installation of which ended
abruptly with the declaration of war, two
forms of cathode-ray tube were employed.
One used an opaque screen acconunodated
in a large glass vessel approximately 16ins.
in diameter, so that the picture could be
lens-projected directly from the front
surface of the fluoreseent screen on to the
remote viewing screen, while the other
was of a more conventional character, and
allowed the picture built up on one side
of the tube’s sereen to be projected vight
through the material, and binder, on-to the
separate viewing screen. - The advantage
of the former over the latter idea was the
material increase in light due partly to
the fact that no loss of brilliance was
entailed by passing the picture through the
granular structure of the fluorescent powder
and the material used to bind this to the
‘inner glass wall of the tube. For this
reason steps have been taken to produce
smaller counterparts of the opa«ue screen-

tube, and material success scems to have
crowned the efforts of the cngineers
responsible for the work. The anode
voltage employed is of the order of 20 to
25 kilowatts and to save employing an
expensive projection lens, attention has
been turned to making a lens structured
screen of the reflecting type for viewing
purposes. Neglecting for the moment the
obvious advantages accruning for home
viewing in those countrics where a tcle-
vision service is still possible, these tubes
and remote viewing screens can be used
for a variety of scientific purposes, in licu
of the more conventional and lower voltage
operated tubes with which most readers
are familiar. A compaclt assembly is
possible, brilliance is of a high order, with
the resultant trace of the moving spot
within the screen area; and there is no
doubt that their use will extend, espeeially
if the main operating voltage can be
reduced to economical limits and so reduce
the size and cost of auxiliary equipment.
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IMPORTANT P.0. RADIO
REGULATIONS

It is now illegal to sell or even possess certain apparatus, under
the Emergency Powers (Defence) Act, 1939

HE Postmaster - General has issued
three orders under the Emergency
Powers (Defence) Act,-1939, the

first and third of which came into effect on
November 25th and the second on Decem-
ber 15th. One particular part of the
regulations issued is of great interest to
dealers and listeners and is as follows:

REGULATION OF USE OF WIRELESS
TRANSMITTERS.

The Postmaster-General, in the exercise
of the powers conferred on him by
Regulation 8 of the Defence Regulations,
1939, hereby orders that on and after
the 25th day of November, 1939, no person
shall, except under a licence or permit
granted by the Postmaster-General, use a
wireless transmitter for communicating by
wireless telegraphy, wireless telephony, or
wireless television; or as a navigational
beacon or landing beacon or otherwise for
the purpose of indicating position or direc-
tion; or for the purpose of the remote
control of machinery. .

This order shall not apply in relation to
any apparatus used in accordance with the
terms of a licence in force under the Wireless
Telegraphy Acts, 1904 to 1926, authorising
the use of the apparatus for transmission,

Applications for licences or permits
should be made to the Engineer-in-Chief
of the Post Office, stating full particulars of
the apparatus concerned, the purpose for
vhich it is to be used, and the name,
address and occupation of the person or
company who wishes to use it.

Possession of Wireless Transmitters

The Postmaster-Gencral. in the exereise
of the powers eonferred on him by Regula-
tion 8 of the Defenee Regulations; 1939,
hereby orders that on and after the 15th
day of December, 1939, no person shall,
exeept under the authority of a written
permit granted by the Postmaster-General
for the purpose, have in his possession or
under his eontrol (1) any wireless trans-
mitter whieh is designed to be used for com-
munieating by wireless telegraphy, wireless
telephony, or wireless television; or as a
navigational beaeon or landing beaeon or
otherwise for the purpose of indicating
position or direction; or for the purpose of
the remote control of machinery, (2) or
wireless apparatus eomponents capable of
being assembled to form such a wireless
transmitter, or (3) any wireless receiving
apparatus which is designed to be used
also as a wireless transmitter or which can
be adopted for the purpose of being used
as a wireless transmitter by the operation
of a switch or by the changing of screwed
or plug connections.

This order shall not apply in relation to
any apparatus in respect of which there is in
force a licence under the Wireless Tele-
graphy Acts, 1904 to 1926, authorising the
use of the apparatus for transmission.

Applications for permits should be made
to the Engineer-in-Chief of the Post Office,
stating full particulars of the apparatus or
article concerned, the purpose for which it is
required, and the name, address and occupa-
tion of the person or company in whose
possession or under whose control the
apparatus or article is to he retained.

Control of Wireless Transmitters and |
Certain Other Electrical Apparatus |

The Postmaster-General, in the exercise
of the powers conferred on him by Regula-
tion 55 of the Defence Regulations, 1939,
hereby orders that on and after the 25th day
of November, 1939, no person shall, except
under the authority of a permit granted by
the Postmaster-General for the purpose,
sell, purchase, let, hire, supply, dispose of,
acquirc or distribute any of the under-
mentioned articles :—

(a) Wircless transmitters which are
designed to be used or arc capable of
being used for communicating by wireless
telegraphy, wireless telephony, or wireless
television; or as navigational beacons,
or landing beacons, or otherwise for the
purpose of indicating position or direc-
tion; or for the purpose of the remote
control of machinery.

(b) The following articles intended for
use as parts of wireless transmitters,
npamely, high frequency inductors, spark
coils, quenched and rotary spark gaps.

(¢c) Any wireless receiving apparatus

which is designed to be used also as a |

wireless transmitter or which can be
adapted for the purpose of being used as a
wireless transmitter by the operation of a
switch or by the changing of screwed
or plug connections.

(d) Line earrier telegraph equipment
or line carrier telephone equipment.

(e) High-frequeney equipment (being
equipment which generates or uses high-
frequeney eurrent at frequencies greater
than 10,000 eycles per sceond and having
a maximum output exeeeding 10 watts)
ineluding such equipment intended for use
in eonneetion with furnaees and medieal
apparatus.

(f) Elcetronic _valves eapable of an
anodc dissipation exeeeding 10 watts.

(9) Piezo eleetrical quartz plates or
piezo clectrie tourmaline plates cut to
oscillatc at any speecified frequenecy.

Applications for permits should be made
to the Engineer-in-Chief of the Post Office,
on forms obtainable at any Head Post
Office or from the Engineer-in-Chief, stating
full particulars of the article concerned, the
purpoge for which it is required and the
name, address and oecupation of the person
or eompany who wishes to obtain it and of
the person or eompany from whom it would
be obtained.
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ENCYCLOPZDIA

By F. J. CAMM E 6th Edition

q o . H
(Editor z:{e cs:lr,acma:‘ 5 5,- Net
Wireless Construction, Terms.

and Definitions explained and il-
lustrated in concise, clear language

From all Booksellers or by post 5/6 from George
Newnes Lid., Tower House, Southampton Styeet,
Strand, London, W.C.2,

- ceil loudsp

Yes, the headline means exactly what it says
—we will send you this Wonder * Eddy-

stone ’’ All-World All-Wave Receiver,
carriage paid to your address for you to
subject it to 7-days Home Trial, and should
you then find it not up to your fullest
expectations you are at liberty to progptly
return it—when we will cheerfully refund
your money IN FULL.

This is an exceptional ofier—but we make it because we
want YOU to see for yourszlt what words cannot fully
convey—the outstanding capabilities ot this Set that
makes everyone we shdw it to wish to obtain it.

it is a 7-valve Mains Receiver that will give you
intriguingly interesting Worltd-wide reception—some-
thing' EXTRA—news from ail countries of World-
wide events, official and unofficial impressions,
American Amateurs, etc. It has 4-wave bands (13-33
metres, 31-85 metres, 200-558 metres and 900-2,100
metres), special chassis and coil unit construction,
automatic volume control, special intermediate fre-
quency stage, H.F. ampiiﬁer, ‘“Magic Eye '’ for
accurate tuning, separate oscillator valve to elimi-
nate frequency drift, tone control, power pentode
valve giving 5-watts undistorted output, 12 in. moving-
ker, gramop pick-up and external
speaker terminals. [n truly magnificent Oak or walnut
Cahinet, for A.C. mains.

25 Cns.

This is a super Set, fitting for you: requirements. Send
the coupon helow NO W for tull descriptive literature.

STRATTON & Co. Ltd.

EDDYSTONE WORKS, BROMSGROVE
STREET, BIRMINGHAM,

POST TH!S COUPON
To STRATTON & Co., Ltd., EDDYSTONE WORKS,
BROMSGROVE ST., BIRMINGHAM

Pleuse send rae full descriptive details of the ERA 7 Recelver
J offercd on 7 Days Trial,

Name ..... o U OB, S T e S M -
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ELECTRADIX BARGAINS

WINTER CHARGING. .

Fine DAVENSET A.8.C.4., 4circult
A.C. mains Charger for u £0 80 cells.
8 List price, £32, Sale, £14/10/-. Charge
| regulators and indicators on panel
with switch volt control. Four
1, 2 and 2 amps., or 3
2} ‘amps., etc., or one of
50 v. 6 amps. 10 amp, Fine set that
will quickly earn its cost and show
a good profit. A great bargain at
£14/10/-. Other chargers at bargain

see during daylight.

prices are below, Ci and
Four A.C./D.C. DAVLI\SFT Type G.C. House, Garage
Wall Type Charger, 3 e¢ircuits, output D.C. 256 volts

6 amps. Trans. tapped for 15 v, 20 v.. 25 v. Two
inde ndent circuits, max, cell capacity 40 radio cells,

CIDC DA\'ENSET CHARGER, Type S.P.C., for
230 volts A.C. t0 250 volts 250 m.a. D C., fitted meter and
volt regulator As new, £6/17/

TUNGAR CHARGERS. Two types of these famous
sets. One for 70 volts, 6 amps.. with meters and controls,
etc., will handle 100 cells a day, £7/17/6. Another fine
Tungar for two § amp. circuits with meters and variable
volt controls, 76 volts 10 amps. for 200 cells. Bargaln,
£12/15/-. Morrison Rectifier Sets for small Arcs.
60 volts 12 amps £14.
Garage A.C./D.C. DPAVENSET Type G.C. Wall Type
Charger, 3 circuits, output D.C. 25 volts 6 amps. . Transf,
tapped for 15 v % , 25 v. Two eircuits. max. celi
it radio cens complete with valves. £6/5/-.
HOME RADIO AND CAR CIIARGERS. The A.C.
NITNDAY with Westinghouse Rectifiers will keep yom
battery always fit without attention.
Battery Charging or A.C. Mains. The A.C. NITN-
DAY will keep your battery fit without attention.
Model N/AG, 200/250 volts A.C. and D.C. 6/8 volts § amp..
15/-.Model N/ G, 200/250 volts toD c 6/8 volts to 1 amp.,
25/-. Model N/C8, 200/250 volts D.C., 6/8 volts 2 amps.,
35 Model NIDI2, 200250 volts to 1é volts 1 amp.. 52 -1
Ditto. 12 volts 2 amps., with 6-volt tap, 55/-. 5 amp.,
£4/10/-. And many others.
We make SHELTER CHARGI‘RS. with automatic
switchgear and 12/21 volt Batteries to official specification
for lar, e shelter:
ELECTRIC IVIMERSK)N HEATERS. Save coal.
Axlmouergd bath or bank type with flex, 1.000 watts 230"
volts
SIGNAL I}QUIP\II:‘VT FOR ARMY & NAVY WORK
ERVICE TYPE SIGNALLERS
DOL BLE HEADPHONES, with
flat leather headbands for steel
helmet wear, 120 ohms, by S.T.
0.. 3/6. 4ft. cords 6d. Single
60 ohm, phones with cord DIII,
16, FIELD Telephone Ex-
changes. 5-line and 20-line port-
able. Twin and Single Cable.
HEADPHONE CORDS. Service
6ft. Btted 2—pm lugs and 2-hole
socket 2/- o Phone Cords,
216. STA SLTS Boudolr
8/6. B M Table, 7/8. LE RS’
5 <= MORSE PRACTICE Sh High
27 Grade Model for Buzzer and
LOTWESIGNALLERS
HEAD & PHONES N

revolving cap, 4 sizes of lignt
aperture. With Osram 2-volt tube bulb and spare.
Morse Key and 2-way switch. Adjustable 2- coil Buzzer
inside. with battery clips. etc. A superior and useful
set, 10'6. Ex-Army Buzzer Transmitter, with fine key
and brass cased quick adjustment power Buzzer on
mahogany base, by Siemens and A.T.M. Co.. 17/6.
MORSE KEYS. First-class at_low prices.
A good small key on moulded base
is the TX pivot arm, excellent for
learnexs 3/6. Full size. well finished
key. all brass, solid pivot bar,
adjustable temsion, etc.. B.2. 7/6.
Superior Type P.F., fully adjust-
able, nickel finish. #/6. High
Grade Type IV, é)labed fittings, polished wood base. a
fine key, 10/6. Special Key on 3-switch box for buzzer
ar% lamps,CAV 8/6. b
BUZZERS, small” type, with ecover, 1/6. Power
‘Buzzers, with screw contact and adJust:able spring
armature, 2/§. Heavy Buzzer in Bakelite case. 3/6.
‘Magneto Exploders, 25/- Portable Field Telegraph Scts.
:Details on request. Cheap Morse Practice sets available,
AMP LAMPS. Portable Accumulator Hand Lamps
re ind t of dry cells. Miners’ type. 2 volta
body, Indescmctible 15/-. Battery. 10/
SIGNAL LAMPS by Lucas and Aldis, for night and
day use. telesco sights key and discs : for triod
or hand use. Heliographs Mark V. with spare mirrors
in leather case, with mahogany tripod.
MORSE RECORDING, G.P.O. type inkers, on mahog-
y base with tape reel under, in first-class order, £6.
»Lightwewht French Army ¥ield Morse Inkers, fold up
into -wood case, £7/10/-. Super Model Army G.P.O.
'Field H.Q. Morse Inker, brand new. entirely enclosed
and fitted every refinement, current indicator, key. tape
‘container, etc., £8. Mahogany Tape Container, G.P.
desk top with brass reel in drawer, cost 40/-, for 3/6 only.
Morse Paper Reels, 8d
FIELD SERVICE TESTERS.
mx MIPANTA VEST POCKET TESTER. A versatile
moving-iron multi-range mctcr for service on A.C, or
D.C. THREE ranges of volts : .5, 0-150, 0-300, Black
‘bakelite case 2;in, x 2iin. with pair of test leadsi 9 /ﬁ
and plug!
ELLIOTT BATTERY TESTERS. Govt. Model 108,
Mov. Coil Ammeter and graded theo., 7{
lNES\n:.N S DEIECTORS, Q. and I, Galvo, in leather

c 15/-.
xIIORIZONTAL BRASS-CASED GALVOS, 7/6.
CELL ESTERS, Megger 3-0-3 mov. v coil, Aluminium

25/
LIST[:NING MIKES, steel-clad Electradix, indestruc-
e ; are ears outside your dug-out. lso Service
oﬂmtermme detectors' for underground u:
0. type trembler Cu'culax Desk Bell, with
movement in gong, 1/6. Wall Bells, trembler. 26.
Ditto, large 51ze 7/8. Signal Bells, large, metal 12-volt
single stroke Bells, 10/-.

G

Home Recorders, Acoustic, 5/6, 10 6, 15/-
' Feigh Electric, 87/6. Flexibie track d scs, 1

6/~ EMMERGENCY PARCELS of usa

stand-by electrical and radio rcpair material

and apparatus, 7lbs for 5/-, Post Free.

ELECTRADIX RADIOS

Upper Thames Street, London, E.C.4
===Telephone . Cenbral 411 =Fmam—uzs
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HE listener who is only familiar with
the standard type of commercial
chassis receiver would probably be

special Eddystone 4-band chassis receiver,
known as the E.R.A7. 1In place of the
usual bent or pressed metal chassis and
thin screening boxes for coils, thisrecciveris
built on a die-cast aluminium alloy chassis,
and the various screening compartmeuts
are also of one-piece die- -castings.  Apart
from this, massive screening is employed

for certain of the valve top-cap leads,
in one case a length of thick copper tubing
being employed, and in another case heavy
screened cable which remains almost
rigid. - Further evidence of the care which
has been expended in obtaining a stable
receiver is evidenced in the various earth
bondings which have been employed, and
this extends even to the separate parts
of the slow-motion control, which are
linked to avoid any risk of noise or trouble
due to slight differences in potential which
might arise.

The receiver is a 7-valve supcrhet,
designed for A.C. mains operation, and
incorporates a separate oscillator valve to
climinate frequency drift; A.V.C. and a
“ Magic Eye’ tuning mdlcator. The
special intermediate-frequeney stage is
enclosed in a die-cast box, as in the casc
of the coils, and air-dielectric trimmers arc
fitted and positively locked so- that the
frequency is constantly maintained. There
is an H.F. stage, and this is in use on all
bands.

The Circuit

The main essential features of the
eircuit are thus all that one could desire
in a standard broadcast reeceiver—that is,
without going into the communications
type of set, but this receiver performs
exactly the same as this specialised type of
receiver, except for the lack of a B.F.0.
section. Selectivity is taken ecare of by
the nine tuned circuits, and the stability
is such that it was found possible during
our tests of the echassis to pick up an Ameri-
can station about midday, and to hold it,
although a hand was passed closely across
the ganged tuning condenser. The sensi-
| tivity is also very high, an input of no more

very surprised if he could inspect the .
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EDDYSTONE E.R.A.7 CHASSIS

than 4 to 6 microvolts delivering a 50
milliwatt output. Background noise is
low under all normal conditions, in spite
of the high level of the gain of the receiver,
The speaker which is supplied with the
chassis is a 12-in. energised model, and the
smoothmg provided by the ﬁeld is aung-
mented in the circuit to cut out all trnoes
of hum. The controls are four in number,
rotary on-off switch, wave-band sclector,
tone control, and volume control. 1In addi.
tion to these there is, of course, the main

A “bird's-eye” view of

the complete E.R.A7

chassis, with the tuning

indicator in position.

This picture gives an.idea
of the screening.

tuning control and this incorporates a
gear-driven - slow-motion devicc of the
automatic two-speed type, wherein rotation
of the control in the opposite direction
operates the slow-motion drive. The
output stage is rated at 5 watts and the
speaker handles the maximum output
%asi]y, and the response curve is remarkably
at.

The Tuning Scale

The scalc is of novel design, being in the
form of a cylinder 13in in diameter and
8lin. in length. This is rolled round by a
rack and pinion deviee operated from the
waveband sclector, and the pointer is in
the form of a thin wire carried on a runner
and driven by a fine cord. The separate
scales for each band, which are from 13
to 33 metres, 31 to 85, 200 to 555, and 900
to 2,100 metres, are marked in wavelengths
and have station-name indications on every
scale. The amateur bands are scparately
marked on the short-wave ranges and in
addition carry a number of additional
markings to simplify tuning of the amateurs.
The tuning indicator is mounted on a
separate small unit which also earries two
dial lights, and this unit has to be bolted
to the eabinet or panel front. It is one of
the best receivers which has so far been
tested by us, excelling in range and quality
of reproduction, even under most adverse
conditions. Qut of curiosity we tried the
set with a very short indoor aerial in an
all-steel building where normally results
are very poor. Even so, however, we were
able to hold an American broadeast signal
during the middle of the day at entertain-
ment strength.  The chassis is supplied
ready tested with valves and speaker
and the price i8'£22 1s.0d.
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back Arrangement for Short-wave Reception

IN designing an all-wave receiver, an
ﬂ important problem to be solved is how

‘to reduce the number of switching
contaets to a minimum, it being obvious that
the more contacts there are the greater is the
chance of faults developing and the com-
plexity of wiring increasing. The problem is
usually most difficult where the local
oscillator circuit of a superheterodyne
receiver is concerned, because of the neces-
sity of maintaining the strength of oscilla-
tions constant throughout each waveband,
and of providing suitable tracking circuits.
The Telefunken Company has solved the
problem in one way by using a Colpitts
eircnit on the longer wawebands and a
coupling-coil feedback arrangcment on the
shorter waveband.

In Fig. 1 is shown only the oscillator
circuit of the superhet receiver, which
may be connected in any desired manner to
the mixer stage. The resistance W4 and
condenser C1 generate the grid-bias voltage,
which matches itself automatically to the
instantancous oscillator amplitude. In
arder to obtain a sufficient voltage swing,
it is necessary to increase the resistance W4
from the previously usual valuc of 50,000
ohms up to about 150,000 ohms. In
order that the time constant of the combina-
tion W4, CI should not be too great, and
thus encourage relaxation oscillations in
the S.W. range, the capacity Cl is reduced
from about 100 mmfd. to 25 mmid. The
registance W3 serves to guard against a
rige of the oscillator voltage at the lower
end of the S.W. range, when reduction of the
grid A.C. voltage rises, due to voltage divi-
sion between the grid-cathode -capacity
and the resistance W3.

£

&%

|
| 5F

'I!Il

Short-wave Working

On short waves only, the switeh S1 is
closed, so that the lower end of the SW.
coil K is connected direct to carth. A
further tracking econdenser C4 may be
mtroduced which is, however, not essential
on S.W. reception, since the percentage
frequency difference between oscillator and
signal frequencies is very small, and
adequate ganging is achieved even without
this eondenser.

Those parts of the cirenit of Fig. 1
whieh are operative on S.W. reception are
illustrated in Fig. 2, in which, however,
the circuit elements W3, W4 and Cl are

Fig. 2 (left).—Parts of the
circuil of Fig. 1.
E operative on S.W. reception.

Fig.3 (right).— The part of the
circuil which is operative on
medium waves.

omitted for the sake of simplicity. It will
be seen that an inductive feedback occurs
between the feedback coil Rx and the grid
cireuit coil K. The circuit elcments M, W,
L and C2 of Fig. 1 are in paralle] with the
condenser C3 in the S.W. setting, and are,
therefore, in effect inoperative and not
shown in Fig. 2.

Medium-wave Reception

On medium-wave reception the switch S1
in Fig. 1 is open and S2 closed. That part
of the circuit of Fig. 1 which is operative
on medium-wave reception is shown in Fig.
3. In contradistinction to Fig. 2, the feed-
hack is done hcre by means of a Colpitts
circuit.

The S.W. feedback cnil Rk acts effectively
as a conductive connection on medium
waves. Therefore, on medium waves, the
long-wave additional coil L in Fig. 1 and
the auxiliary tracking condenser C2 are
effectively directly short-circuited by
the switch §2. The parallel capacity C,
which serves toincreasc the initial capacity
on long waves, is in effect similarly in
parallel with the capacity C3. By closing
the switch 82, the danger of excitatiori on
a short wave is also avoided at the same
time, without the expense of a separate
switch, since the S.W. anode H.F. current
is by-passed via the switch 82 and the
capacity C to the feedback coil Rx. This
would also be the case if the capacity C

LI 2N
x

which are

Wi

were only in parallel with the eoil L.
Only the capacities C3 and C are operative
as tracking and feedback gondensers. Short-
circuiting of these eapacities by the H.T.
lead is avoided by connecting in the resist-
ance W2 or a high-frequeney choke.

The resistance W1 in Figs. 1 and 3 is for
the purpose of avoiding a rise of the oscil-
lator amplitude at the end of the wave
range. The resistance W1 of ahout 200
ohms is effective for damping mainly at the
upper end of the wave range, since the
reactive current in the oscillating ecircuit
is then stronger than at the bheginning,
on acconnt of the high tuning capacity ;
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Simpﬂiﬁ@d Multi-waveband
Switching

A Circuit Incorporating a Coupling-coil Feed- T

HI+
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Fig. 1.—The oscillator circuit of a superhet
recziver.

and hence the losses increase. The same
registance W1 serves the same purpose on
long-wave reception.

Long-wave Working

When hoth the switches S1 and S2 in
Fig. 1 are open, the circuit is ready for
long-wave reception. As against medium-
wave reception, not only the additional eoil
L, but also the condenser C2 comes into
operation, the latter being provided to
make the tracking capacity smaller than
on medium-wave reception. The series
circuit of C2 and C3 is then operative as
tracking capacity. The condenser (3 is,
however, only brought in to the feedback
by means of capacitative voltage division,
as otherwise the feedback would be too
strong. In this way the circuit is further
simplified, since a separate switch contact
for switching over the upper end of W2
to the upper end of C2 becomes unnecessary.

The danger of excitation on a short wave
can, if uecessary, be climinated by con-
necting the parallel capacity ¢ not directly
parallel to the coil L, but with its lower end
to earth, as shown in Fig. 1. In the long-
wave setting, not only does the feedback
coil Rk operate as feedback for a short
wave, but there is also the feedback voltage
arising across the condenser C3, since if
the capacity ¢ were not connected as above,
the low-potential cnd of the coil K would
be connected via the capacity b and the
capacity ¢ with the junction of C2 and C3
for a short wave. ' By means of the separate
connection of the eapaeity ¢, however, the
low-potential end of the coil K is for
short waves connected via the capacities b
and ¢ to earth, avoiding C3. The capacity ¢
(about 70 mmfd.} wmust be large compared
with the self-capacity of C.

The connection of the capaeity ¢ has
no effect on the oscillation generation of the
long waves, since for the long waves the
oscillating eircuit is operative, consisting
effectively of the capacity C with the parallel
conneeted sevies eircuit a, b and ¢, together
with the eoils K, M and L, and the track-
ing eondensers C2 and C3. It may also be
observed that the capaeities a, b and ¢
need not be adjustable as shown.
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Regd Trade Mark
ELECTRICAL MEASURING |NSTRUMENT

Use the D.C. AvoMinor penod.cally to
check up valve performahce. batteries and
power output. Thus you'll always keep
your set in good trim. A 13-range precision-
built instrument, it tells you all you need
to know. and enables you to
locate speedily the scat of any
trouble. Direct readings. No
i calculations. Complete in_case,
with instruction booklet, leads,
interchangeable test prods and
crocodile clips.

Voltage
0-, G_voits 0-240 volts
0- 12 volta 0-300 volts
0-120 volts 0-GOO volts

v ——w

Current
0- 6 mjamps.
0- 30 m/amps,
0-120 m/amps.

Resistance

9-10,000 ohms
0-60,000 ohms

0-1,200,000 ohms
0-3 meghoms

| @ Whrite for ntIy descnptwe luerature and
current prices of all ‘ Avo' Instruments.

Sole Proprictors & Manufacturers ;-

IAutomatic Coil Winder & Electrical Equipment Co, Ltd,,

Winder House, Douglas 8t., London, S.W.1. Prone ; Vicoria 3404/7

SAFEWAYS ADAPTORS

{You can use your Radio and other electrical
apphances in any room and secure their full
benefit throughout your -home by fitting a
SAFEWAYS Adaptor in your existing lamp-
holder.

To nullify the depressing effects of the
** Black-out ** fit a SAFEWAYS adaptor with
a low-wattage lamp