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New P MVAI.VEs For

‘)“REMUS\C QUPUNG

The tremendous advantages given by the huge
emission, consistent high service and long life
of the wonderful Mullard P.M. Filament are
obtainable in new P.M. Valves designed to
give the very highest results with the Mullard
Pure Music Coupling (the ideal method of
low frequency amplification approved by the
Mullard Engineers and employed so success-
fully in Mullard P.M. Receivers described in
“ Radio for the Million.”)
These new P.M. Valves are available for
2 volt, 4 volt and 6 volt accumulators.
Apart from absolute purity in music and
speech reproduction, abundant volume is
obtained and H.T. Battery consumption is
considerably reduced.
Let these new Mullard P.M. Valves bring you
unequalled results in the resistance coupled
stages of your receiver, and give you the master
service and long life universally associated
with the valves with the wonderful Mullard
P.M. Filament.

Obtainable from all Radio Dealers

Mullard

THE -MASTER-VALVE

N all d?:

of the wonderful P.M
Filament in new special
P.M. Valves for resist-
ance capacity ampli=

fication *

British Made
ina
British Factory,

For 2-vol. accumulator
P.M.x H.F. o't amp. 14/~
P.M.1 LF. o'ramp, 14/-
%*P.M.1A
(Resist. Capacity) o' amp. 14/-
P.M.2 (Power;, o‘15amp. 18/6

For 4-volt accumulator or 3 dry cells
P.M.3 (General Purpose)
o'1amp. 1 4/~
# P.M.3A (Resist, Capacity)
o't amp. 14/-
P.M.4 (Power) o1 amp. 18/6

FFor 6-volt accumulator or 4 dry cells
P.M.5X (General Purpo:e)
T amp. 14/-
s P.M.5B (Resist. Capamty)
o't amp. 14/
P.M.6 (Power} o't amp. 18 6

Super power valves for last L.P. Stage

P.M.254

(4 volts. o°25 amp.) 22/6
P.M.256

{6 volts, 0-25 amp). 22/6

u may have
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Outstqnding features—very low filament con-
sumption—only ‘1 ampere—remarkably rigid
construction, and kigh standard of performance.

D.E.H.410. D.E.L. 410. D.E.P. 410.

14/~
A bigh magnification
valve for radio fre-
quency circuits where
some method of stab-
ilising is used ; for
resistance  ecapacity
amplifiers ; also an
excellent detector.
Fil. volls 4-0 sazx.
Fil. current 0-1 amp.
Asoce volts 150 .,
Amp. factor 40.
Hnpedance 70,000

ohms.

14/-

A general purpose
vilve for radio fre-
quency circuits, for
grid rectification apd
in the first =zudio-
frequency stage with
choke cr trausformer
coupling.

Fil. volts 4-0 max.
Fil. current 01 amp
Anode volts 120 max.
Amp. fuctor 13
Impeduice 14,000

ohns.

18/6

A ypower velve for
last stages of re-
ceivers operating lond
speakors. Wili handle
enough rower to fill
& large rooun.
Fil.volls 4-0 maz.
Fil. ewsvent  0-1 amp.
Anode volts 120 maz.
Amp. faclor €26
Impedunce 6,250 ohms

Full particulars and characlevistic curves of these three new Murconi
valves on request from your dealer, or direct jronm

THE MARCONIPHONE COMPANY, Ltd
Head Office :—210-212, Tottenham Court Road, W.1

Regd. Office :—Marconi House, Strand, Londoz, W./C 2

ML.O. 251,
449 A
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The Cornet player steps into the room
. .. when Cossor R.C. Valves are used.

SE the new Cossor R.C. Valves—possessing the record
l ]ampliﬁcation factor of 40 or over with an impedance of

only 80,000 chms—and you will enjoy the thrill of true-to-
life Radio. No longer an inanimate and mechanical reproduction
but life itself. Every vibrant passage is reproduced with great
mellowness. From the French horn to the cornet and from the
’cello to the violin, each instrument is heard in all its natural
beauty. No harshness, no discordant sounds—no distortion.
And the underlymg reason for such marked superiority in tone
and volume lies in the wonderful Kalenised filament used in
combination with the method of construction employed. This
is an exclusive Cossor feature—-no other valve has it. No-other
valve gives such long service with such a meagte consumption of

current.
New . Four = Volt Series s Also Two ' Volt Series:
410 H.F. and Det. {Red -~ 410L.F. . (Black Band 210 H.F. (Red Band) 2l10R.C. ({Blue Band)
Band). For High Fre- Forlst. Low frequency For H F.use. Gonsump-  Resistance or Choke
uency amplification or * stage. -Impédance . tion "l amp. - 14/- Coupling. Consumption
etestor use. Imped- 10,000 ohms..  Amp. 210 Det._ and L.F. ‘1 amp. g - 14]-
unce 20,000 ohms. Amp, . - factor 1U.” Consump- (Black Band): ‘ Con- 215P Stentor Two
factor 20, Consumpnon * -tion ‘'lamp.- - 141 ‘sumption ‘L amp. 14/- Power valve. Consump-
‘1 amp. -7 4/- " 410P, (Green Band) tion ‘15amp. - 18/6
410 R.C. (Blue Band). Stefitor Four "~ Power . T T @z -
ForChokeorBesistance  Valve:, For e L, - And - - Six  Volt Series :
ouplin ance .. stag ance >
80,000 e ot e rt‘{'r):p factor 5. _ 610HFand Lo ‘(&i}d &gLF (Blicti(ge B‘"dl
fia?&rpw Cons.ump&oln X Consumntigrk} a_mg = 610R (Bh;e “Band) 610 P - (Stentor su)
- - « Resistande . or ~ Choke Poiver Valve
E qupling - . - 114/~
i HLL - Lonsummption of 211 6-volt valves "1 amp.

Adat. of A, C Cossor, LId., Highbury Grove, fondon, N.s:  * 4 : Gilbert Ad. 8663
L] ~ . - ’ - . N L

- 450
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AM firmly convinced that one of the
great blessings which has fol-
lowed. the invention of wireless

telephony has been conferred upon
the inhabitants of lonely villages
gituated far awayv from cities and
fowns bevond the reach of up-to-
date news, remote from any of the
amusements and recreations which

—_— e —
Mr. Stenson Cooke, well known to
listeners for his motoring talks.

are common privileges to those who
live in or near cities and towns.

.When I think of this aspeet of
wireless I feel that there is something
to be said for the idea of taking a
portable wireless set on the car during
some holiday vacation runs, or for
use during tours, where the car will
occasionally be halted for the night in
villages, or other places, where the
only evening recreations may be a
country walk, the reading of a novel,
or a hand of bridge.

In such circumstances what would
be the value of a portable wireless
receiver, no longer than an ordinary
suitcase,  ‘ self-contained ”  -with
batteries and all 'necessary . acces-
sories, calling for only a few minutes’

preparation and connecting up before 33

setting it going ?

An interesting out-of-doors article

by STENSON COOKE,

Secretary of the Automobile
Association.

I do not profess to be an expert in
wireless matters, but I do know that
thanks to the ingenuity of our clever
wireless engincers, there are avail-
able many efficient portable re-
ecivers which are entirely suitable for
transport by ecar, and which are
so well contructed that they are
unlikely to be affected by road
vibration.

Portable sets suitable for touring
motorists are, of course, somewhat
more expensive than the domestic
receiver, but there is nothing to
prevent the wireless enthusiast, who
15 also a motorist, using his well-
designed and satisfactory portable

receiver all the year round—at home
and elsewhere. As we all know, or
should know, the portable wireless
receiver working on, say, four valves,
is called upon to perform a much
harder task than is allotted to the
ordinary four valve receiver. It has
to provide reception under the most
adverse circumstances in regard to
location, aerial conditions, and other
essentials for good and easy reception.

Solution of * what to do”

A good portable four-valver, made
by an eminent firm, or even
a set which is home-constructed,
based upon an cfficient circuit, and
assembled with the best possible com-
ponents, will generally eclipse, aerial
and other conditions being equal, the
reception usually obtainable from the
domestic three-valver.

A wayside halt, with a portable wireless set providing radio music,
451
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'ON ROAD TOURS-—concluded

Of course, ont tour the set will be
worked under difficulties, but a good
portable set will bring in music and
news on a wire flung almost anyhow
over the branch of a tree. It can,
however, be worked on a collapmble
Trame aernl which need take little
‘more space on a car than an umbrella.

Let us imagine a touring family—

keen on musnc~halted for the muht,

at a place where there is nelther
theatre nor cinema, and perhaps not,

even a village concert or dance to’

go to._The solutlon of “ what to do ™
is easnly found if a portable set is
brotght in from the car.

Cars- may break down in the most-
unc\pccted places, ‘and " at most in-

opportune times. Assuming that a
sertous breakdown takes place in a

quiet country-village, and that one is
far {rom repairing facilities—or hotels -
—the - question of where 'to stay for -
allimportant, -

the night becomes

This problem may he solved by an
A.A. road patrol, ‘fortunately able to
arrange for a night’s lodging in a
cottage or a farm- house.

The New Question
During the next day, of course,
things'y will happen in connection w1th
the necessary repairs. The car will
either be repaired where it is, by
_mechanics from the distant garage, or

it may be towed away. If it becomes -

necessary to “ carry-on’ with. the
makeshift accommodation available
until the.car: is ready to'résume the

“tour, would not such a period of -

~inaction be con51demb]y bnghtened
by news and music from the air ?

This radio-equipped car has a
rleated diaphragm loud
speaker let into the roof and-a
\super het mounted on the
dashboard.

There are touring grounds in Great
Britain where one may be almost cut
off from civilisation, so far as the
arrival of the daily newspaper is

concerned. It may sound-very nice
to-say, ¢ T am going for a holiday, and

§ 2 wireless

1 dow’t want to be bothered with cvery-
day news, or to hear about revolutlons
occurring in other countries.” That
frame of mind may hold during the
early portion of a tour, but after tha_t

one is very apt to miss what one has
become accustomed to, and, sooner ot
later, there will be a longing to know:
what the rest of the world is doing, and,
a thirst for news which the local news-,

paper may be unable to satisfy. And.

please don’t forget -that - weather
reports are not entirely useless during
fours.

areas, why not.consider the mclusxon;
of one of these wonderfol little

machines, which will keep you in-

formed as to what the working world
is doing while you are on hohday, and
incidentally, if you desire it, provide
entertainment when other recrea-
tions are hard to come by ?

In the Future

One occasionally hears of wireless

receivers being permanently installed
on cars. Thatidea, however, has never

‘Bt appealed very strongly to me. I

cdnnot see any more reason for making
receiver a = permanent
fixture on a car than a gramophone.
On ordinary tours, during which

{ recreations of all sorts are abundant,

a wireless set might not be worth the

# luggage space it would need on ‘the

car—at least, that is my opinion.
I think, however, that the time

may come when wireless will be the

accepted method of broadcasting for
roadside assistance or road informa-
tion.

@@@@@@@@@@@9&%@@@@@@

3 MAKING 'PHONES MORE 2
g COMFORTABLE. &

From a Correspondent. S

R
%@%@@@@@@@@@@@@@“@@b

ANY readers will be only too
well aware of the annoyance
which is caused by the ear-

picces of a pair of headphones
slipping below the ears after they have
been worn for some time. Particularly.
is _this the case with ‘children’s
"phones. ‘ ‘

However, by making use of the
hittle device illustrated -here, this
discomfort can entirely be, overcorhe

Qbtain a small brass nut, place it..
in a vxce and ﬁle away all its rough

. 1,‘_. :3 A U s e

edges and corners so that it is made
a3 round and as smooth as possible.
Next, slip the nut over the adjuster
rol of the ’phone earpiece, and
solder it to the latter in the manner
indicated in the diagram. Treat the
opposite adjuster’ rod of the head-
phones in.the same way.

The headphones will now be ready
for use hy a person, such as a child,
for instance, possessing only a small
head, and it will obviously be impos-
sible for the earpiece cf the ’phones
to slip down the face and give rise to
discomfort on the part of the wearer.

Finally, if for any reason it is
required to‘convert the ’phones back
.again ifito their normally adjustable
condition, . the -application of a hot
qoldermﬂ iron to the nut on the
; w4 45'3-'

O#D

Therefore, if holiday tqurs afe,
decided upon’ in .sparsely-populated

’phone adjuster - rod” will -quickty -

-result in the nut becoming detached,:

after which it can be entirely removed,

or re-soldered to the adjuster rod in

a, different position.

—ROUNDED NUT?
SOLDERED IV
POSITION

JELEPHONE ‘
Larpicce

T ‘-'-- .

222t

-



Mav, 1927 MoberN WIRELZS

A portable seven-~valve super-

heterodyne receiver.
Designed and described by ~
PERCY W. HARRIS, M.ILR.E.

ik design of a portable super-

{ heterodyne receiver is a com-
plex and, to some cxtent, an
irritating affair.  On the one hand the
great sensitiveness of the circuit makes
1t almost ideal for portable set use,
and on the other considerations of
portability and compeactness prevent
our laying out all the components in
the ideal manner. Again, if, as wes
the case in designing the present
instrument. it is desired to include
the frame aeriel in the case itself, we

arc “up against” several miner
problems, one being that unless the
casc is unduly large the {rame itself
must be small, and secondly we are
bound to build the frame in such a
manner as to surround it by wood.
Some experience with frame aerials
has shown e that the most satisfac-
tory are those which are as free as
possible in space, the turns being air-
spaced, and in contact with a mini-
mum amount of solid insulating
material. We must therefore remem-

ber that a built-in small frame is
bound to be less cfficient than the
larger air spaced variety.

The next point.is the problem of
L.T. and H.T. supply. Aeccwnulators
are generally icssy, heavy and wn-
suitable for portable scts, yet dry
cells of adequate “sizc to light the
filaments of a seven -valve super-
hoterodyne for more than an hour or

_two. are heavier than the accumulator
they ave supposed to supplant.- On
the H.T. side. of the problem. space

HI+2
9
HI+/
3 HE~—
s
lewien =
o wra 2
2Mro. MrD.
®+
LT
®-
CO920H35 00909890
#00’00000609041:
.
i COMPONENTS REGUIRED s
>4 » >o
P 1 cabinet as described, with frame for (G.E.C. s.l.w. pattern, with 30—1 1 sockets with plugs, {ive red and two o
20 frame aerial. . ; ratio verniers). black (Lisenin). 22
$ }PBanel, 1‘3{“"‘33“;“" { in. (l’}adlo% 1 open filament jack (Bowyer-Lowe). 5 wander rD‘“ES (Lisenin). ] 8
B3 bgsv:yer- owe oscillator-coupler wi 1 plug for same (Bowyer-Lowe). Tvz% cz-cn; d. Manskridze condensers 3
*> . o 5 8 L) . oe
3 7 valve sockets. (Lotus, or any 3 intermediate frequency supersonic 4 Oldham 2-volt unspillable acetimu- 23
44 standard make of the same size). iransformers and one filter, G.R. Co. lator (miner’s lamp type). s
s Two ‘0003 mfd. fixed condensers, with pattern. (Claude Lyons.) 1 66-volt Ever-Ready H.T. battery 353
o2 clips for leaks of two megohms. 1 fixed condenser, 002 mid. (type W. 23).
£ 2 (Lissen or other standard makes). 3 calibrated rheostats for baseboard 1 grid bias battery.

o 1 L.F. transformer (Brandes).

1 d
2 1 potentiometer (C.E. Precision). the others 30 ohms.
3R Two ‘0005 mfd. variable cbndensers. 1 fixed condenser, -015 mid. { Dubilier).
.0 _ :
::0000000’06000000000000‘000000’000000000000006000000000000000000000000000000000.0
"00000000"00000000’00000000000'000000900000"'000000000000050000000'0'000009000’0

mounting (Magnum) ; 1 of 6 ohms,

1 clip for same. : g
Rubber-covered fexible wire for wir-
ing up.
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'THE SUMMERDYNE —continued

and weight have again to be con-
sidered.  There is always a temp-
tation to use the smallest H.T.
battery we can get on the grounds
that such a battery is light, and that
a portable set is not to be used a great
deal.

These are but a few of the considera-

tions I had in mind when the Editor’

of MopErN WIRELESS invited me to
design a portable super-heterodyne
for this issue. I do not pretend that
the Summerdyne is as efficient as it is
poc;sible to make a seven valve

‘ super "’ in ideal conditions, but the
results given will, I think, fill the
nceds of many readers.

valve

This view shows the shelf for the seven
holders, L.F. transformer, etc.
It should be compared with the lower
diagram on page 456.

The alignment of the valve holders can be seen above.

<1
L3

~
NY

-

PANEL LAYOUT.

Let us now ‘sec how the various -

problems yelating to a portabfe seb
have been tackled.
General Portabxhty

The whole instrument is bmlt into
a standard cabinet with an interior

measurement of 16 x "16 x 5-ins.”

deep (excluding lid), ‘the frame aerial

of the single layer variety being built -
into the lid which is 2 in. deep. o

The lower side of . the shelf depi:ted above, show- -
ing'the mounting of the H.F. transformers.

Note the spacmg between the parts

Bgtteries
The L.T. supply to' the two-
volt valves is provided by a standard

- unspillable two- -volt accumulator of a

e manufactured in large quantities-
for miners’ lamps. It can be turned
upside-down if necessary without los-
ing a drop of-acid, while its capacity

. is such that it will Tun-the- present set

“Tor twent(i' ‘hours continuous Tunning.
It is rapi lv removable for 1cchargmg

'454

_super-heterodynes.

by slipping off a pair of clips. The
H.T. supply i1s from a standard
large size of dry cell H.T. battery of
considerably larger capacity than the
usual small sizes fitted to portable
scts.

Circuit Employed

The circuit used is that given on
page 453. A separate oscillator valve
1s used and the method of combining
the local generated oscillations with
the incoming signals is that originated
by Mr. Robert E. Lacault and is
known as the Ultradyne circuit. It is

| _less used than, in my opinion, it de-
sarves to be and has certain distinct

merits of simplicity. For the H.T.
supply to the first detector valve is
simply the generated oscillatory cur-
rent of the frequency we desire. There
is thus no oscillator coupler in the
ordinary sense, the béat note in the
first detector circuit being picked up
by the intermediates and passed on
in the usual _way. Everything else in
this ciréuit is quite conventional and
will need no further explanatlon to
those who have previously studied
And, by the way,
I do not recommend the construction
of any superhetodyne to the beginner.
If you are not fairly- e\pemenced in _
building and handling sets, do not he
tempted to build a *“super.” Begin-
hers may wonder at this advice, but
I am gure that all who have handled

* super-hets ” will agree with me.

The clioice of the components for
this sét has had to be dictated largely
by considerations of space. . The
Bowyer-Lowe . Company  make an
excellent ‘oscillator for the Ultradyne
principle, this “eirciit beirig - that
used in their own super—heterodyne
kit. " The Bowyer-Lowe intermediate
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THE SUMMERDYNE —continued

former would not fit into the arrange-
ment adopted and the choice has
therefore fallen upon™ the General
Radio Co’s.,(of America) intermediates
which are toth shielded and ex-

Again, the variable condensers have
had to be very carefully chosen and
the selection of the General Electric
Co.’s straight line wave-length con-
densers in place of the same company’s

\2
e

The construc-
tion of the
frame aerial
will be clear
from this illus-
tration.

abs
Py

tremely compact. I mention this
point as I do not wish any readers to
think that the adoption of the Bowyer-
Lowe oscillator, apart from their
intermediates, has been dictated by
any lack of efficiency in these compon-
ents. They simply do not suit this set.

straight line frequency is again a
matter of space consideration, as in
the super-heterodyne the straight line
frequency condensers are generally
more convenient to handle. So far as
the L.I'. transformer was concerned,
the Brandes fortunately is both 'small

455

and efficient and fits into the space
available without, difficulty.

Flexible Wire

T have departed from convention in
wiring this set by adopting rubber-
covered flexible wire for all con-
nections, the most important wires
(z.e. the grid and plate leads) being
extremely short. The advantage of
using the soft wire with soldered
connections is that vibration, such
as is given to the set when it is carried
m a car, will not spring the wires
apart and break the joints. Iam quite
aware that a much more * workman-
like ”” job could be made for “ window-
dressing ”’ purposes by using stiff
wire with nice straight runs and
sharp right-angles, but pleasant as
such wiring may be to the eye, it is a
fruitful source of broken joints in
portable sets.

In commercially built portable sets
adequate precautions are often taken
to avoid trouble of this kind, and the

£
5

This  back-of-
panel ' view
shows the wiring
completed, with
valves and oscil-
lator coupler in
| position. The
scheme of con-
nections is
shown section-
ally in diagram
form on the next
page.

%
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TOP . OF BASEBOARD WIRING.

w3

above and below ‘the baseboard shelf.

456

The upper diagram shows the back-of-panel Wfrihg, whilst the remaining ones illustrate the connection of the compdnénts
£
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' THE SUMMERDYNE —continued

best sots are very carefully thought
out in this regard, but for the home
constructor carefully laid out wiring
of the flexible kind is much more
likely to remain in order. To test
this method of wiring I have sub-
mitted the Summerdyne to really
rough treatment and long runs in my
car over very rough roads; the joints

= = -

v
L

=

This is shunted acress the other
H.T. tapping.

It will be observed that there are
five plugs along the bottom of the
ebonite panel (which is a standard
16 in. x 8 in. size). Reading from the
left, these are as follow: L.T.
negative, L.T. positive, H.T. positive
tapping 1, grid bias negative and

e ———————
The arrangement of the batteries, and the method of bringing the leads out to plugsare

shown above.

at the end of the test being perfect,
whereas, had stiff wire been used I
am convinced trouble would have
occurred.

. In order to yield the maximum
simplicity in building and in changing
batteries, the set has been designed
to take out of the cabinet when
desired, simply by moving two clips,
a few plugs, and sliding the set
outwards.

The Battery Positions

When the set is removed the
accumulator, H.T. battery and grid
bias battery are revealed, the accu-
mulator dropping into a little com-
partment on the left and the H.T.
into the middle in such a way that
‘it holds one side of the accumulator
in place.
placed vertically on the right in a
single clip next to a 2-mfd. Mans-
bridge condenser, which is shunted
across the H.T. tapping for the two
detectors and three intermediate
stages. A second 2-mfd. condenser
is placed in front of the accumulator.

The grid bias battery is §

H.T. positive tapping 2. It will be

noticed that there is no connection
on the front of the panel for H.T.
negative or grid bias positive, as these

are made between the batteries

themselves.

The object of having plugs on the
front is twofold. Firstly, it enables
the batteries to be disconnected
entircly from the set in a moment
when the latter is removed from the
cabinet, and secondly, when the set
is used at home the batteries in the
set can be economised by wusing
others belonging to the ordinary
lome set, plug connections from these
going into the front of the instrument.
The frame aerial is also plug-con-
nected not only for the removal of
the leads when necessary, but also
so that larger exterior-frames can be
used when desired.

The Case

No on-and-off switch is used, but
in its place an open filameut jack has
been adopted. Connection to the
loud speaker is made by means
of a standard plug. When the
plug is pushed into the jack the
filaments of all seven valves are
automatically lit, and as the lid of
the cabinet cannot be closed while the
jack is in place there is no possibility
of your packing up the set after an
outing . with the filaments left on.
The cabinet is the standard “ Camco
portable set case, and can be obtained
from the makers fitted with the
necessary fillets and battery dom-
partments for this receiver; or, if
the reader so desires, he can build
one himself, the essential measure-

The set being inserted into its case. Note the plugs for the frame aerial.
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THE SUMMERDYNE—continued

ments being 16 in. x 16-in.-x 2 in.

deep in the cabinet itself, with a lip .

2 in. deep for the frame aerial. This
latter is wound on a frame measuring
137 in. square and 2 in. wide.

holes indicated through the shelf and,
having done this, turn the shelf over
and attach the components below
(i.e. the supersonic intermediates and
filter, the fixed condensers, and the

o HT. e
® ® @ +/ @ @ ,QI ®
+E@ ) .
LT ® ®@ | @ V18l e
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sLack  |[AreD %RED BLACK RED
LT~ ler+ HI+] CB~ HI+2
-~ BATTERY WIRING.

Two holes are drilled 1} in. apart
transversely in the middle of one side
of this frame and thirteen turns of
flexible rubber-covered wire (I used
Lewcos 14-36 VIR wire) wound on,
the ends being passed through the
two holes mentioned. It is not a
bad plan to tie a knot at the begin-
ning of the wire, leaving about
6 in. or 8 in. between the actual
end of the wire and the knot, before
you start winding, as the knot will
hold the wire tmht in the first hole
while ‘you wind the thirteen turns
on the frame. The other end of the
wire can be secured by passing it
twice through the hole, while it is
not a bad plan to wind a strip of
electrician’s rubber tape round the
middle of each side to hold the wires
securely in position, as shown in the
photograph.

Constructional Work
Actually the constructional work is
far simpler than would appear from
examination of the photographs, for
the valve-strip wiring is done almost

cntirely before the front panel is §

attached. If you buy the cabinet
ready made, you should begin work
by taking the sheli and laying out
upon it and securing into position the
oscillator coil base, valve sockets,
grid leaks and condensers, and L.F.
transformer, as shown in one of the
photographs

Before proceeding further drrll the

baseboard mounting resistors). Now
take the 16 in. x 8 in. panel and
mount on it the variable condensers,
jack, potentiometer, sockets for frame
aerial anid baftery connections, and
the fixed condenser connected across
the potentiometer. Be careful to place
the variable condensers at the angle
shown, otherwise they will foul the
H.T. battery.

The wiring should now begin on
the shelf portion. You will find it a
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A view of the complete seven-valve
portable super-heterodyne 'receiver
ready for use, with the plugs for
frame aerial and batteries inserted,

convenience: when -a lead goes to
several points to use short wires
between the various points, baring
the ends and twisting them together
where they have a common contact.
This will be found much simpler
than attempting to bare portions of
a lead in various places. All these
wires should be carefully tinned, as
well as the points to which they are
to be soldered.

Battery Connections
To avoid confusion the holes in
the shelf are numbered on both
sides, and this should enable the
constructional work to be carried out

_quite simply.

The connections to the accumu-
lator are made by means of clips,
consisting of pieces of springy brass
or, a8 I have used, a couple of grid-
leak eclips soldered to flexible leads.
Rubber insulating tape should be
wrapped round these clips, except
at the points where they make
connection to the battery, to avoid
the two leads getting together and
short-circuiting the battery. The
more ingenious reader can devise
other means of securing leads to this
battery, for the terminals are really
spring plungers designed to make a

pressure contact against the lid of a

box. - The clip method, however, is
quite simple and suitable for the
present occasion.

{Continued on page 550.)
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An arresting
article in which
the greatest
thinker of the

day expounds
his vast subject
with character-
istic clearness
and charm,

5 f Sir Ohver Lodge Frs.

o

N the minds of educated people at
the present day there seems to be

a general impression that modern
developments in physics have envel-
oped in cloud, or even gone far to put

The late Dr. famous

Steinmetz, a
American scientist, who endeavoured to
disprove the existence of the ether.

out of existence, or at any rate useful
conception, the idea of the Ether of
Space as a universal connecting
medium and physical agent. This is
partly due to the brilliant successes
of the theory of relativity, which took
its rise during the present century,
and by mathematical methods accoun-
ted for a great number of phenomena,
and predicted more that were subse-
quently verified—and doing all this
without mentioning the ether.

What is Matter ?

The ingredients in the theory of
relativity were space and time, and
‘even these tended to be unified ; and
the idea of inatter seemed to be little
‘more than a certain- configuration
.or distortion of space. Space was
given certain properties, not indeed
precisely specified, and then a caleulus
was invented that would enable results
to be obtained in a blindfold manner
without attending to what had been
previously considered physical reali-
ties at all.

During the whole of the ninet¢enth
century the ether was dominant, being
conceived as a rarefied kind of matter.

‘The wave theory of light, which was

initiated by that great physicist,
Thomas Young, at the beginning of
the nineteenth century, reached its
zenith about the middle of the century
as a mechanical theorv, and was then
replaced and glorified by Clerk
Maxwell into an electromagnetic
theory. All electric properties and
all magnetic phenomena were attri-
buted to the -ether of space; and
light or radiation, which was a
combination of the two, seemed to bé
a pure function of the ether. But
still the attempt was made, by Lord
Kelvin and many others, to expound
the properties of the ether mechani-
cally ; that is to say, to treat it as
rarefied matter. All these attempts
conspicuously failed.
A Modified View

Then, at the beginning of the
present century, the quantum of
radiation was discovered. It seemed
to be ascertained that radiation was
emitted and travelled in packets of
extremely minute size, rather like the
old Newtonian corpuscles which had
preceded the wave theory; so that
there «was a tendency to revive the
corpuscular theory of Tight, to treat a
ray of light as a prOJectlle and to
dispense “with the ether. Such a
theory was attempted, though again
without success. There may be truth
in it, and there must be truth in the
wave theory ; the modern tendency is
to try to comblne the two. But if
waves are to be admitted at all, there
must be some substance to carry
them, and moreover the very electrons
and protons of which matter is com-
posed must be made of something.
‘Hence the modern tendency is to
revive an ether, bnt in another form,
not as a rarefied condition of matter,
but as something of which matter
itself is composed, a mueh more
fundamental substance, not rarefied
at all, but very dense and substantial
and full of energy.
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.out reference to it.

Einstein himself, and Eddington,
his greatest exponent, both admit the
need for an ether of this kind ; but it
is not the same ether as that of the
nineteenth century; that truly has
been discarded, a rarefied form of
matter does not work. Our new ideas
of the ether are based on the phenom-
ena of electricity and magnetism and
radiation conjointly ; and what form
it is ultimately going to take no ono
at present knows.

The Test of Experiment

Meanwhile, it is true that mathema-
ticians can write down their equations
and carry on their calculations with-
It iz only when
they cease to be mere mathematicians
and become physicists and physical
philosophers that they recognise the
need for something bevond mere
empty geometrical space somethirg
that has physical properties, which can
be specified when we know more, and

Sir Oliver Lodge, F.R.S.

meanwhile can be speculated upon

and put to the test of experiment.
The peculiarity of the ether is that

it is exceedingly difficult to experi-
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THE EXISTENCE OF THE _ETHER‘—econcludeaf‘\

ment upon. It never has and probably
never will appeal to our senses
directly ; they only tell us about
matter. But since we now know that
matter is, electncally constituted, it
must in all probability be composed
of ether ; that is, its ultimate elements
are so composed, and therefore by
studying them, and the results of their
interaction, especially the way in
which they produce and abserb
radiation, we may gradually learn
something about the nature of ether
itself.

The Vehicle of Energy -

In due time we shall find, so I
believe, that it is truly the universal
connecting medium, through which
all ‘our stresses and strains are trans-
mitted, but which differs from’matter
in not being subject to locomotion.
If matter is a modification of it, it is
-a modification characterised by con-
spicuous and easy locomotion. It is
therefore the vehicle of obvious
kinetic' energy, whereas the ether is
the vehicle or receptacle of all poten-
tial energy.

The ether is also the region of
electric and magnetic ﬁelds the
instrument of Urav1tat10n and cohe-
sion, and mdeed ‘of all the forces that
unite and at the same time separate
atoms and particles of matter. In
free space we have unmodified ether ;
in spaee occupied by matter the ether
is modified. If we ask, How modified ?
we do’ not at present know ; but it
seems . likely that . some “kind of,
mrcn]atory motion ot spm or vortices

would bé-able to- dlﬁerentlate omy,

pottion of* ether “from: + another; and

thus confer upon these modified -

portions’ a sort:of persistent, ldentrt.y

and peculiar properties, to’ whick e

have grown accustomed as .- the

Qropertles of matter.

A Blaze of Radiation
Those who have studied the blazing:
phenemena of stars, especially Dr.
Jeans’, have surmised, and indeed

almost proved, that to- account for|
their -tremendous energy it must . bej
assumed that the positive and negative!

ingredients of ether can sometimes

meet dnd neutralise each other in a’

blaze of radiation energy, the opposite
modifications that we call positive

and negative being dissolved, as it
were, back int6 undifferentiated ether.:

"If we could follow out the details of
this process, which so far has never.

been done in the laboratory, we
should learn & good deal more ‘about
.their constitution. And if at some
future.time we ever find it:possible to
generate e]ectrons and protons by aid
of radlatlon, we should learn still
more ; in fact,' we should have a clue
to the constitution of the material
universe.

Ether an Entity

But this last
conceivable (I will not say possible)
generation of the elements of matter
by radiation ig nothing more than a

guess ; it is not justified by any facts .
~ less waves to adhere to their faith that

known to us. Its only justifieation,
perhaps, is that if nothing of that
kind were true then the radiation of all
the stars in the universe would be
travelling  outwards  continually
through space as a waste product,
having no useful result whatever—an
idea that to some minds is repulsive.

If, however, it be true, then the
universe 1§ slowly running down ; the
energy riow exhibited by matter, and
even the matter itself to a, great

" —

- present knowledge,
idea -about the -

-extent, is passmo away into the ether
as radlatlon, and- giadually wasting
itself in the confines of space. On the
other hand, if it be: not’ tfue, and if
ether waves can under any circum-
‘stances frenerate matter, then we have
a sort of perpetual charter for the
material universe, whlch can renew
itself and go on for ever. We are here
obviously - getting far beyond our
_ These are ques-
tions that we:hardly know how" to
ask, still less to ansWwer.
Meanwhlle, I counse] all those who
deal with the ether in a practical way
-by the emission and reception of wire-

-some kind: of ether exists, that there
is some substantial entity that fills
all space, and that it_has a great
variety of functions, some known,
many unknown.

When people speak of abolishing
it they really only mean that they
have abolished and superseded some
of -the ideas about it that-were
tentatively and provxslonally held in
the nmeteenth eentury

e O DD R RS it

‘A’reflecting. *“mirror '’ for short-wave wireless experiments in use at Naunen, Germany.
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@ A DRILL HARDENING
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Tt is not very generally known
among -amateurs ‘that~.an ordinary
drill may be greatly improved in
hardness by the very simple procedure
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- of heating it up to a dull redness and
then by dropping it suddenly into a
quantity of mercury contained in
some convenient vessel.

If, however, mercury is unobtain-
able on account of its expense, a
quantity of heavy lubricating oil
may be used in its place, the red-hot
drill being dropped into the oil.
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FTER many years of wireless work

1 still find portable sets most
fascinating, and 1 do not

think that anyone who has not pos-
sessed and operated one can possibly
imagine how really useful and intri-
guing such an instrument can be.
During holiday times a portable wire-
less set scores over a portable gramo-
phone because it is able to bring in
“Jive ” stuff such as weather reports,
which are of vital interest to holiday-

A ‘‘ Solodyne "’ 5-valver made up as a
portable by Messrs. Peto-Scott.

makers, and news bulletins, not for-
getting the new ‘‘ running commer-
taries.” And at other times a port-
able set can -be most useful. It can
be taken out into the garden or even
used as an indoor set, in which capacity
it, has the advantage that it can be
shifted about from one room to an-
other.

Home-Made Portables
However, I fancy Mr. Featherstone
made out as good a case for the port-
able in lis article ““ Are Portable Sets

Worth While 7~ which was published
last month, as is necessary to con- |
that the §
answer to that question is an emphatic #

vineé those who waver

“Yes.”

Therefore, I will deal with an even

knottier problem, that is the choice §

of a portable set. Tirst of all.'the
amateur must decide for himself
whether he is going to build the re-

ceiver or whether he is going to pur- i

chase it.
The home constructor’s initial task

Some Practical Hints for

Qutdoor Radio

is an easy one. All he has to choose
between is loud speaker or telephone
reception and frame, or temporary
aerials, not forgetting to bear in
mind the maximum range of reception
he degires. But the man who decides
to purchase a portable is faced with a
much more difficult problem. There
are a large number of very excellent
portable radio receivers on the market
of different makes and at different
prices. No two are alike in every
respect, while no one is better than all
the others.

Question of Cash

In my opinton the most important
guestion that should be asked is.
“ How mweh ean I afford to pay? "~
Except in the case of millionaires
this at once provides a limitation,
and even: wealthy folk are brought
halt way towards the solution by eon-
sidering the question of cash, fer
obviously it is among the higher-priced
irstriments that one would expect to
obtain higher qualities.

- -u L. el

Threce river holiday-makers are adding to their enjoyment with a portable radio set

Mopern WIRELESS®

e

m An article of a
! practical nature
which will-help you
to select your por-
= table wireless ®
receiver. g

By G. V. DOWDING,

Gradl1L.E.E.
{Technica! Editor].

By this 1 do not mean to say that
the cheaper sets are necessarily in-
ferior in‘cvery respect. An additional
five pounds—I am not quoting an
actual example, might mean but an
additional station or two receivable.

The Next Point:

If T were purchasing a portable my
next point would be appearance.
Possibly many others would place this
consideration very low down the scale,
but I really do think that this factor
has a great importance. If you do
not like the appearance of a thing and
consider it awkward in shape, gro-
tesque in design or otherwise offending
to the eye you will not readily forgive
any other of its shortcomings. Mind
vou, I am not placing appearance
before performance as a desideratum
for any radio receiver, but other things
being more or less equul, then give
the former very careful consideration.
That is my advice, and I counsel you
to turn to the pages of photos which
sticceed this article and pick out

which is used with a collapsible frame aerial and telephone receiver.

.



MoODERN W IRELESS

May, 1927

CHOOSING YOUR PORTABLE SET-—concluded

those sets which appeal to your own
individual taste.

Then comes performance, and
intending purchasers will have to
give this point very close attention.
A guaranteed minimum range of
reception is very hard to give, and
readers must not blame the manu-
facturers if they tend towards approxi-
mations of a rather conservative
character. A portable is liable to be
used in all sorts ‘of queer places,
some of which may be real “ blind

4
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A self-contained receiver due to L,
McMichael, Ltd.

spots.” On the other hand, and more
frequently, I think, they are operated
under ideal conditions and bring in
their distant stations with ease. In
the *“ wide open spaces ”’ where we go
a-holidaying, DX out of all propor-
tion with our town experiences is
sometimes possible.

Regarding Wave-lengths
Next, do not forget that awkward
wave-lengthed station, Daventry. In
some respects it is an excellent station
from a portable set owner’s point of
view, as it has a wide range and trans-

mits morning concerts. On the other }

hand statics are more pronounced on
the higher waveband and, again,
Daventry might not be a station you

My next point might have been
higher up the scale, perhaps, for I
consider it of extreme importance. It
concerns quality of reproduction,
which all too frequently is ignored in
the case of portables. I appeal to
readers of this article to hear the
portables they intend to buy and
satisfy themselves that their repro-
ductions are good before purchasing
the instruments for the sake of the
good name of radio if not for their
own sakes. There is no more excuse
for distortion in a portable than in
any other receiver.

 Ease of Control
I think I can leave it at that, and
proceed on to ‘‘ease of control.”
Some portables are inclined to he
rather critical in adjustment. This is
something of a fault, for we want to

be able to turn on the news or music -

with the minimum of “ fiddling about.”

This, accompanied by squeaks and’

groans from the speaker or ’phones, is
liable to prove distressing to ome’s
holiday nervesand to one’s companiors
and, even though it is a portable, can
cause interference in the ether of
space.

We must not forget the battery
requirements of our portable. The
H'T. we need not worry about,
although” in the case of a portable
using four or more valves, one should
ascertain that this will have a reason-
ably long life as to have to carry
spare H.T. batteries would be a
nuisance. The L.T. is a graver
problem, and this must be very closely
considered. Some portables use dry

want. But anyway it is worth noting | o

that some portables do not tune up
to Daventry, while others tune in
nothing else.

Now we come to the question of
portability !  Weight and size are
certainly vital factors, but do not
exaggerate their importance. If a
pound or two extra weight or a few
extra inches of cubic capacity mean
much in other respects, then ignore
them even if it means slight dis-
comfort in transporting the instru-
ment. Those two items must not be

made fetishes at the expense of, say, A ¢

reliability.

'.r =

e A A

battery L.T. supplies and some use
non-spillable accumulators.

Hours of running per replacement of
hours per charge must be ascertained,
that is obvious, but if an accumulator
is used, it should be seen that this is:
truly “ non-spillable ” and safely
housed, as sulphuric acid is nasty stuff
to have running about one’s luggage !
In conclusion, I do hope that this short
article will prove helpful and will not
lead any one reader to imagine that
portable sets bristle with snags. They -
don’t. Nevertheless, the choice of
one from so many is and must be
difficult, as nearly all of them are
really good.

The Eight Important Points

Therefore, let me summarise the
points I have brought forward.

1. First of all you must decide
how much you can pay.

2. Then run through our pictorial
supplement,  the  advertisement
columns, and all the catalogues
you have available, and mark off
those sets whose appearances strongly
appeal to you.

3. You must then decide what
you want your portable to do in the
way of reception.

4. Next query the all-important
question of wave-length range.

5. Then comes portability.

6. Try and hear the set working so
that you can judge the quality of
reproduction and—

7. Ease of control.

8. Finally, the  lives ” and other
essential details of the batteries
should be ascertained.

ompletely self-contained loud-speaker portable set provides the music during a cosy

little picnic in the New Forest.
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Some 1927 Portable Sets

The B.T.H. portable

loud speaker with 2-vaive
amplifier. Weighs only
27 1b. Price, complete
with valves, bat-
teries, ete., £17

The Rayot IV., shown above.
is for use without acrial or earth.
Designed to give main stations
at 50 miles, and up to 250
miles, on loud speaker.: Price
complete £30, plus £2 10s.
reyalties.

Right: The self-con-
tained Pye 5-valver gives
L.8. results anywhere in
Britain. Price, complete
and rovalties paid,
£30 125, 64,

Made by
the B. T.-H, Co., this 3-valver
weighs only 23 Ib. Desisme(i for headphone

- -
reception with- I'"
in 30 to 40 miles §
(main station), and
100 miles (5 X X). Price 2
complete, £20.
Tt ——— W —
(Below) The Hart-Colling 4-
valver, which embodies Iloud
speaker and aerial. Price £20, or
complete, royalties pd. £27 4s. 6d.

The ** Alphian > Four (above) i3 designed for
recejiving Daventry In practically any part of
the British Isles, and local stations up to 75 miles,
aceording to locality.

With bnilt-in loud speaker, and complete with
accessories, price £45.

The Hart-Colling 4-valver (right) is for loud-
spcaker reception at 20-30 miles (main station),
or 100-150 miles from 5 X X. As illustrated, with
aerial and loud speaker embodied, £20, plus £2 10s,
royalties,

The * Nulll Sccundus” 5-valver, designed for loud-
speaker results from 5 X X in any part of the conntry,
and London up to 80 miles. Price, including
rayalty, £33 2s. 6d.; or, with L.8, encloscd, £33 2s. 6d.
Maker, €. Creswick Atkinson, Bedford,
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Below is shown a photograph
of the Magnum All-Season 3-
Valve Portable Receiver (Burne
Jones & Co., Ltd.), which has
the distinctive feature of being
detachable from its casc, ena- !
bling it to be used as an !
ordinary 3-valve set in the -
home when portability is not
called for. The circuit consists
of 1 H.F, (tuned anode), detec- *
tor,and 1 L.F. stages, and the
whole outfit.including royaities,
costs £17 12s, 6d. Coils for &
Daventry can be supplied a
extra cost il desired.

Weighing only 21 Ib, costing £25,
and containlng loud speaker, aezial,
and all accessories, this portable
receiver (sce above} employs four
valves. With the set absolutcly self-
contained a range of 30 miles on
the “ B.B.C. waveband .and 80
for Daventry should be obtained.

The Levis 4-valve portable shown above is contained in a normal- ]
sized leather attache case and incorporates the same eircuit as that

employed in the 4A cabinet receiver. The whole set can be taken
out of the case and used as an indoor receiver if
desired, Inciuding royalties, but excluding *phones
or loud gpcaker, the Levis
portable costs X25.

.

e

o

- The ]
”

** Portadyne J Contained in a leather
4 S-valver scen below attache case of ordinary
is extremely simple to dimenslons, the ‘* Canto-
__operate, and is designed to B phone ** 3-valve set shown
give a loud-speaker range of over B above weighs 20 Ib., and, g
300 miles on the high-power station RN ysing the frame aerial con- [3
and. 60 miles or so from a main B.B.C. trans- tained in the lid, * has a
mittcr. The aerial is of frame type, included in ™4 1)aventry range of 75 miles
the sct, together with a loud speaker ; the outfit for loud-speaker reception,

costing £35, including - with a ‘local’ range of 20—

royaltics. —— ___H 25 miles.”’ The price of the
I"ﬂ..ﬂ-'“f"—-'- T r‘ompl_ct/e£ igcclig:r
; e R y is 5

Complete with cone type loud speaker, cnclosed frame
| aerial, batterics, valves, etc., the * Liberty” 8-valve
super-heterodyne, made by Radi-Arc Electrical Co.,
Ltd., forms a luxurious portable set. The price i3
modcrate (£35, excluding valves and royalties), and, as
the photograph above shows, the set is neat in appear-
ance and reasonable in size,

w

Right : The scif-contained ** Greater London " 3-valve recciver made =
by Messrs, Princes Electrical Clocks, Ltd. This set costs £21 «~nd .
although capable of greater ranges when used with an outdoor aerial or with ’{;honcs instend of lond speaker, it is designed to. provide full volumg
on the latter at distances up to 25 miles from the local statlon. Use is made of the new ** Trigger ” clrcuit. and the set is extremely easy to haadle.
As will be secn, the loud speaker iz mounted in the face of the sct and is of the hornless type,

464
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On the left is. showa the Celestion Radio
Four, which is sold in two models--for
bmaécast, wive-lengths or for Daventry and
local—at £35 or £39., The receiver is
completely self-contained; the framé aerfiul
aud loud speaker being fixed in the lid.
The dimensions are. those of an ordinary
suit ease. The photograph’ on- the -right
illustrates the Ediswan Portable ‘ Toovee
Radiophone,” which will appeal to many
readers;

The operating panel s mounted inside a
light. framework which fits into a hardwood
case covered with black leatherette. Special
comgpartments are provided for aceonr
modating the plate battery, grid  bat- -

tery, and filament accimulator. The 4
% latter is of the non-spillable type,

4 volts, 5 amp. hems, enablijz
the set to be placed in any
osition without iear of acid
- leakihz.~ This “accimuliator
will fwrnizsh supply, for ap-
proximately 30 hours. - AR
<06 valves are employed.
Two ‘pairs of headphones
are “supplied " with ¢ach set,
and the lid of the cabinet is
made deep cnongh to accom- . =
modate 30 feet of rubber-insulated aerial cable.

An earth contact is made by means’of a brass spike - )
and connecting lead; the spike may be pushed into the
grotind or dropped into a river, pond, ete. )

‘The price is £10 complete exeluding valves and royalties.

BN ———w] ey ——————— e
The, P.lican S-valver shown, in the &
ceiitre’ of the page Is designed to ot o
receive both, high and law' waves
lengths, the change-over being con-
trolled by @@ switch,” Special attention
is paid to the batteries enclosed in the
set, which .containg a- 2-volt, 50-100
amp, accumulator of unspiliable- type,
and a large eapacify H.T. battery.
The -receiver -is-’ designed to ‘have “a
range of abput 400 wiles from Dayentry,
using, of-course; no external acrial e’
sarthy, while'the-Tange’ claimed for o}lier” -
stations'Is, 35 miles, in both eases full -
Toud-speaker..reproduetionn being taked
as standard. _Gomplete.with' alt.acces-
sories and Jdnkiiding fapatties, the set
costs £40, and {3 contained in a potished
mahogany case- with lond speaker
included -in"the recciver. An cxternal
aerial and earth can be used if desired,
when the sef i3 emploYed ot howe, *- .

b\“; E—=— "y
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An interesting receiver Is illustrated
in the riglit centre of thls page.- 'This
sct (the * Maytair ™ 4-valVe portable)
has a wave-length range of about 200-
500 metres, and a loud-speaker range
of Teception of about 109 miles or more.

It is cntirely self-
contained, and is priced
at£27, excinding valves.

Two stages’ of - L.F.
are used, and .the set is
controlled by two tuning
dlals. .

e R

v

The!? Rolls” 5:valve loud
speaker. portable shown at
the -bottom . left “gives a
choice of either thrpe or five
valves, and either long ot
sbort “wave - lerigths. ' Lts
range I3 “clalined fto be
200-300- miles for 5 X X
and; 10-60 for the main

B.B.C. “stitinhs, using
the enclosed frame
acrial and the loud
speaker. Pro-
vision i3 made
for the employ-
ment of an
external aerial
if desired.
Weighitig only
231h. complete,
the receiver
costs £30 includ-
ing all accessories
and royalties,

The remaining receiver
shown on this page is the Pater
Curtis ** Super-Het. 8. . This is a
de luxe sct costing 50 guineas(excluding
royaities), and has a loud-speaker range
of .ahaut 750-1,000 miles. It is completely
self-contained, and, as “the photograph shows,
makes a very ncat and handsome portable receivery

465
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“Double or Smgle ere
Aerials”

Sig,—Mr. (. R. Stanley’s article
“ Doubhle or Single Wire Acrials,” in
the March issuc of MODERNY WIRELESS,
while exceedingly interesting in scope,
nevertheless seems to be misleawding
in some of the conclusions arrived at.
The * best aerial >’ advocated by him
may ‘be best for the 2L O wave-
length and for the particular crystal
set used in his investigations, but it
is more than doubtful whether it
would be such in connection with
other circuits (with different maximum
capacity, etc.), and for reception of
other stations. As a matter of fact,
the writer of these lines has found that
one of Mr. Stanley’s *‘ non-selective ”
aerials does much better work than
some of those he passes as *“ selective.”

This, of course, for ancther wave-
length (480 m.), and possibly for an
altocether different crystal set (large

anometer value, 0 00001 mfd. maxi-
mum variable capacity). It is sur-
prising to read an article of this kind
without mention of the variable capacily
employed ! For -the capacity em-
ployed in the circnit must substant-
1ally modify the optimum require-
ments as to relation between Leight
and length of the aerial. It is because
of this oversight that Mr. Stanley
tejerts the double aerial 60 ft. high—
40 ft_long in favour of a much poorer
instrunient, namely, 60 ft. ligh—20
ft: long. A careful examination ef
his suramary of results would reveal
other discrepancies in his statements.
Tor instance, on a purely theoretical
basig, I would claim that even for
the 2L O wave-length a single acrial
70 ft. high, 30 ft. long, is less selective

than a single aerial of the same height -

with substantially increased length.
Although Mr. Stanley’s-claims in this
are altogether different, his own
summary of results, (however hap-
hazard and unsystematic the course

I\

NOTE.—AIll communications,
etc., should be addressed to the Editor,
Wireless,”

of his investigations), provides a
mathematician with sufficient data
to disclaim these claims—i.c. unless
we questlon the data submitted in the
“ summary.” But we will leave this
to Mr. Stanley himself.

Yours faithfully,
Iax A. Ozouix.
L. Kaleju jela 33, dz. 4, Riga, Latvia.

Sir,—1 greatly appreciate the
article, in the March issue, by G. R.
Stanley on *“ Double or Single Wire
Acrials,” a matter which hitherto has
been sadly neglected. Would it be

e

possible to extend the experinients on
four wire aund six wire aerials?
Hoping to see another article in the
near future.

Yours faithfully,
H. Buchaax.
103, West Ferry Road,
Millwall, E.14.
i 466
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An American radio receiver which is able to tune in any one of twelve statxons and
record signals all quite automatically,

May, 1927.

RISECA R L e G e ] (J.L‘DIOL‘E

_WHAT READERS THINK {

a\"k:l’)g

photos,
“Modern

MSS.,

The Fleetway House, Farringdon Street,
E.C4 In cases where a reply is required, a
stamped and addressed envelope must be enclosed.

Directory of Sources of
Special Information

SIr,—Just as the practical utility
of a book is impaired by the want of
an index, so the vast aggregation of
knowledge that has been built up and
is in many cases being added to day
by day is largely lost to mankind
owing to the lack of a master-key to
its whereabouts.  Throughout this
country there are numerous centres
of specialised knowledge and ex-
perience of the most varied descrip-
tion, the existence of which hes ounly
to be known for them to prove of
great service to the world.

It is with the object of bringing
these to light and- recording their
salient features in concise form that
the Association of Special Libraries
and Information Bureaux, in colla-
boration with the Carnegie United
Kingdom Trust, has asked me to
compile a Directory.

(Continued on page 355.)
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An easily constructed four-valve
receiver capable of extremely satis-

factory results.

i the Continental stations. in-
creasing in number week by
week the problem of long-

distance reception is becoming more
fascinating, more and more'tantalising
and calls for greater selectivity
than ever. Small talk concerning
the Continental stations has
even found its way into the daily

I-l_l-lw|"I_I-l_l-l_l—l—ln!

_MopiRN WIRELESY

least four valves are necessary to
give satisfactory loud-speaker re-
ception of many of the lower-powererd

PANEL LAYOUT

Press. where almost every morning
-aid evening at least one pamora,ph
may be seen relating either to a new
station to be opened or to the re-
ception conditions of those stations
already well known to hsteners in
this -country.

That the European stations across
the Channel are easily received in
these islands is almost”™ common
knowledge among valve users, and
though in some cases fading rather
spoils continuous listening the game
loses nothing of its charm, and is not
a wit the worse for sometimes trying
our patience.

Designed for D X Work

The receiver about to be described,
and shown in the photographs, was
designed especially for reception of
the foreign stations, and in conse-
quence is highly selective. It is
intended primarily for loud—cpmker
work, and though in many cases three
valves ‘only would serve the purpose
quite well, experience goes to show
that where-local conditions are not
good, or where the only aerial possible
1s screened more or less seriously, at

stations situated cast of a line drawn
north and south through Barlin.

A _general idea of the
layout of the compo-
nents can be obfained
from this illustration.

The complete receiver with valves
and coils removed. The tubular
resistance in the right foreground
is the stabilising resistance Rs.

=ty
A
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In view of thig fact the receiver
illustrated incorporates four valves
with a jack switching arrangement
suitably wired so as to allow ef the
vutting out of the last valve should
more than three valves prove un-
necessary for the successful reception
of any particular station. The first
of these four valves is an H.F:.
amplifier, followed by a detector,
and two L.IF. amplifiers, the first
of these, latter being choke-coupled,
the second transformer-coupled.

The Circuit Arrarigement

Inductive coupling is used between
the aertal and first grid circuits,
plug-in- coils being used for this
purpose. This allows of a certain
amount of scope for the operator of
the set to adjust the turn numbers of’
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THE “HEY PRESTO !” FOUR —continged

his aerial circuit to suit individual
vequirements as to aerial and selec-
tivity required. The first valve is
coupled to the detector by means of
a standard screened split secondary
transformer, half the secondary being
used for tuning purposes and the other

to the first L.F. amplifier by
means of a complete audio choke
unit, simplifying to some extent the
necf gary connections. A reaction
effect is obtained by the popular
Hartley-Reinartz method, and with
H.T. voltage to the detector valve

controls; the baseboard is used for
mounting the remainder of the com-
ponents and permits of every-
thing in-the nature of coils and
valves being enclosed within the
cabinet.

Apart from the three dials on the

Y

¢
e 1
NC=

w4

THEORETICAL

DIAGRAM

—P
]
4

half made to act as a reaction winding
as shown in the circuit diagram.

In the present case only half the
secondary i1s used for tuning purposes
and in order to cover the correct
wave-length range a condenser of
*0005 should be used.

The detector valve is coupled

suitably adjusted control will be found
delightfully smooth and easy.

As to constructional design it will
be understood from the photographs
that the popular method of using an
upright panel and horizontal base-
board has been_adopted, thé panel
nierely serving to carry the various

i — : e

A “close up”’ of the **Hey Presto "’ Four with all components in position and ready for test.

468

front of the panel, there will also be
seen immediately below and to the
right of the last dial (on the right-
hand side of the panel), the two jacks
which permit of three or four valves
being used as desired. On the ex-
treme left of the panel will be seen
an “ on-off ” switch for controlling




o COMPONENTS -YOU WILL
NEED.
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FOUR-—continued

the L.T. supply for the filament.
In order that the last valve may
be switched on or off with all due
speed and simplicity the jack em-
ployed for switching the remainder
of the circuit also makes or breaks

4
<
Ebonite panel measuring 26 in.x 8 in. §
X 5 in. (*° Radion.”). :

<

L,

900000900000

0660666666

s 2 angle brackets (‘‘ Cameo **).
Cabinet and baseboard, 26 in. x 8 in.
x # in. (*‘ Cameo *’). 4
3 variable condensers, r] of ‘0005 and
3 1 of.-0003 (Brandes).
1 “on—ofi * switch (Igranic Electrie,
Ltd.). >
o 1 double circuit jack (Rothermel Radio e¢
Corp., Ltd.). 4
1 single’ filament Jjack (Rothermel oo
Radio Corp., Ltd.). b
e 1 100,000 ohms anode resistance
(Varley Magnet Co.). 4
4 valve holders *‘ (Etherplus **). .
} 1 balancing condenser (Peto-Scott Co.,
Ltd.).
> 1 neutralising condenser (Peto-Scott
s Co., Ltd.).
23 2 baseboard mounting coil holders -
32 (Beard & Fiteh, Ltd.).
ee 4 " baseboard mounting b
83 (Lissen, Ltd.). :
$3 Condenser -0003 and leak 2 megohms $
3 (Dubilier Condenser Co., Ltd.). 3
5 Split secondary coil, screen, and base
es  (Burne Jones & Co., Ltd.).
3¢ 1 radio frequency choke (‘‘ Radiax »’).
¢¢ 1 audio choke unit-—1st stage (Watmel o4
¢3  Wireless, Ltd.). ) .
¢¢ 1 LF. transformer, type A.F.3 (Fer-
133 ranti, Ltd.). L
¢¢-2 6 in. terminal strips, with 5 terminals
e¢¢  each (Burne Jones & Co., Ltd.).
<¢¢ 1 plug for operating jacks.
¢¢ Quantity of connecting wire, wood ¢
*e  screws, ele. b

P -294

022200'000000000000..00000000‘00..’

sessse

32

rheostats

1 22214

the filament circuit for the last valve.

As regards the three dlals, the first_

two are used for purposes of- tuning
the first and second grid: circuits, the
third acting mere]y as. a control of
the reaction effect. In practice most’
of the operating is performed with
the first two dials, the reaction ad-
justment not often requiring to be
altered and then only a few degrees
at a time.

Components Requ_ire'd
Before attempting - to build the

receiver, as illustrated,. the materials -

and components given above should
be collected together-and though of
course, makes other than. those su

gested may*be found equally suitable,
where the values are actually specified,
these should be strictly adhered to.:

Care must be taken, however, to ensure
that the present lay-out will permit
of other makes of components being
used without cramping them together
or fouling the valves or coils when
these are inserted in their respective
holders.

In view of the fact that the aerial
and first grid circuit coils are of the
plug-in type, without screens, it is
essential that the lay-out illustrated
be copied with care, otherwise there
may be some difficulty in obtaining
cither selectivity or stability over the
whole rarige of the tuning condensers.

Wiring Up

The wiring up of the components
will not be found a difficult problem,
neither will it occupy many hours.
There are one or two points which
will be found useful in speeding up
the work. For instance, soldering
all those leads in position which lie
near to the panel will be found a rather
tedious occupation unless fixed in
place during the early stages of wiring
up.

The wvarious counnections to the
two jacks, and those to the balancing
condenser C,, should also receive
early attention, for, if left to the
latter end of the work, other leads
will possibly make the path of the
soldering iron a very restricted one.

The terminal arrangement along
the back edge of the baseboard is
perhaps a little unusual in its manner
of placing the terminals; but this was
done to simplify the wiring and so
kecep the set as free from lengthy leads

as possible. In the actual work of
wiring up, this arrangement will be
very readily appreciated, the various
points which have to be connected to
other points being sufficiently near
to each other as to eliminate much
wire bending.

The set has been nsed with 2-, 4-
and 6-volt valves of most well-known

RESULTS.

Madrid* Breslau
Berlin* Copenhagen*®
Manchester Petit Parisien*
Strassborg* Cardiff
Elberfeld - Leipsig
Bremen Oslo*
Milan* Rome
Gothenherg Bilbao
Stuttgart Brussels*
Hamburg* Newcastle
Glasgow Bournemouth
Berne* M irenster*
Eeole Superieure* Dortmund
Birmingham* Toulouse
Daventry* Radio Paris*
Barcelona* Prague*

* Denoles L.S.

makes, and results in all cases have
been about the same. It is recom-
mended, however, that valves of the
high mu type be used for the H.F. and
detector stages, with power valves for
L.F. work. General purpose valves
may, of course, he used if desired, but
special valves are-to be preferred.
Since variable filament rheostats
are used in the set, different valves

-of varying filament voltages may be

Care should be
taken during the
wiring-up. prbcess
that adé €q u ate
space is’ allowed
 between the leads.

§

Ariother photogra.ph of the
“Hey Presto ’’ Four, in which
the” wxr’ng at the L.F, end of
the receiver can be clearly
seen. It ‘will'be noticed that
the ‘panel~brackets aré Some
distance in from the ends of
the panels.
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An Article
Of Practical
Interest to
Every
Valve-set
Owner

WHAT appears to be a new and
very important prineiple in

.connection with the control
and stabilisation of H.F. amplifica-
tion has recently been anpounced
by Messrs. White & Loftin, two well-
known United States radio engineers.
This, new system depends briefly
upon the employment of two con-
densers in series across the coll,
one being a variable condenser and
the other a fixed condenser, so that
as the circuit is tuned for shorter

frd

Zapow;
(Covnms) I 2
-6l

< 54

ZuE

and shorter wave-lengths, which would
give an increase in the regeneration
for the fixed position of the reaction
coils, the capacity coupling is at the
same time decreased to the same
extent, so that the total magnetic
and capacity coupling remains con-

stant even when the circuit is tuned-

throughout the whole of the broad-
cast wave-lengths, say from 200 to
560 metres.

Before going into details of this
invention, it will be clear that since
it provides a means of varying the
tuning of the circuit for a considerable
range without upsetting the reaétion

ANew HE G)uplm@ Meth

W—

By

Dr.JLH. T.

ROBERTS,
F. Inst.P.

adjustment, it is a very valuable
discovery, for the reaction can be
set as near as may be desired to the
point of oscillation without any fear
of the set breaking into oscillation
when wave-length adjustments are
made.

Loftin-White Principle

' The principle of the discovery, in
short, is the balancing of a magnetic
coupling and a capacity coupling,
one of which increases as the wave-
length is decreased, whilst the other
decreases as the wave-length is de-
creased, the two being chosen in
such a way that the coupling is
constant  and independent of the
frequency throughout the wave-length
range desired.

It is only comparatively recently
that radio frequency amplification
has been made really practical in the
sense that any considerable step-up
per stage has heen obtainable. This
development dates principally from

.the discovery of the neutralising

principle by which the inter-electrode
capacity of the valve is overcome ;
hitherto this inter-electrode capacity
had placed a very definite limit upon
the radio frequency amplification
practically obtainable.

Dependent on Frequency

When reaction is used- in the
ordinary way, the amount of reaction
which is obtained for a given adjust-
ment depends upon the wave-length
which 13 being received.

It will be easy to understand the
reason for this if we consider an
ordinary single-valve circuit employ-
ing magnetic reaction. It might be
thought that, provided the position
of the reaction coil in relation to the
‘aerial coil remained fixed, the coupling

471

Jbetween the two coils would be

constant. The voltages in the grid
coil (that is, the amplified voltages)
are produced by induction from those

Al

6.3

Z45

in the anode ¢oil, and by adjustment
of the relative positions of the two
coils the circmit may be brought
near to the point of sclf-oscillation.
In saying this, however, we are
tacitly assuming that the tuning
adjustment of the circuit remains
fixed. If so, then the coupling between
the reaction coil and the acrial coil
depends . solely upon the relative
positions of the two.

Now let us assume that the reaction
and aerial coils remain in a fixed
adjustment, and turn our attention
to the tuning of the circuit. If the
circuit is tuned to a shorter wave-
length than before, the coupling

. Consider an ordinary single-valve
circuit, employing magnetic reaction ...,
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. A NEW H.F. COUPLING METHOD —continued

between the coils will be increased,
since tllc“\'oltage induced in the
grid coil from, the reaction coil is
(for practical purposes) proportional
to the frequency. : £

Quite apart from these two main
considerations wlich goveérn the trans-
fer of cnergy from the plate circuit
to the grid circuit, there'is also the
question of the tendeney:of the grid
circuit itself to oscillate, and that is a
matter whieh depends; amongst other
thinks; upon’ the ratio of the induct-
.ance and capacity in that eircuit;
for this reason alone the tcndency
to oscillation is again dependent
upon the tuning.

Fixed Reaction

We thus see that for fixed relative
positions of the rcaction and acrial
cors :—(1) the voltagé induced in
the _grid coil will depend upon the
frequency ; and (2) the (tendendy to
oscillation in the grid circuit will
depend, amongst other things, upon
the tuning of that circuit. If, there-
fore, we could arrange matters in
such a way that the tendency to
oscillalion. increased whilst the fre-
quency (and therefore the value of the
voltage generated) decreased, there
might be a possibility of these two
effects balancing one another, so that,

T

£/57

notwithstanding the decreased voltage
developed in the grid circuit with
decreasing frequency, the regenerative
cffect would remain at a constant valve.

If we could achieve this object we
would, in fact, have a circuit in which
the reaction arrangements would not
need to be adjusted for different tuning
adjustments, and in which we had
what might be deseribed as  con-
stant coupling.”

Before giving actual details of the
method by which Loftin & White

The Loftin-White circuits are becoming very popular in America and are beinz
\ extensively commercialised.

~d
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have accomplished the object men-
tioned above, let us consider for a
moment the .characteristic features,
first of magnetic coupling, and
secondly of capacity coupling, in order
that we may understand how it
becomes practically possible to balanca
the characteristics of the one against
those of the other {o achicve our
ohject..

In Fig. 1 is shown a conventional
arrangement for magnetic coupling.
Here it will be easy to see, what has
been pointed out above, that the
coupling will depend upon the relative
positions of the two coils. It is not, of
course, evident from the ~diagram
that the coupling increases with the
frequency, but this is an clementary
faet in connection with transformers
generally, which is no doubt well
known and appreciated by the reader.

‘Theoretical Explanation

In Fig. 2 is shown a circuit includ-
ing an inductance and a capacity, the
capacity; however, being divided into
two parts in series with one another,
one ~aet teing variable and the other
part xed. If we tap off aeross the
fixed condenser we shall obtain &
certain voltage in the circuit across
the tapping, which voltage will evi-
dently depend upon the capacity of
the condenser across which the tap-
ping is taken. For-the sake of sim-
plicity, if we assume that the fixed
and variable condensers shown in
Fig. 2 arc of equal capacity we see that
the total voltage will be equally

- divided between the two, and the

(Continued on page 552.)
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HERE i, perhaps, no other radio
device which isso accommodat -
ing and versatile in nature as

that ether energy colle¢ting system
which we designate by -the term
“ aerial.” No better confirmation of
this statement can be obtained than
that derived from a critical inspection
of all the aerials which one meets
with during a short walk in a suburban
district. Crowded together in such
localities, one comes across an almost
infinite variety of these structures,
good ones, bad ones, and, if I may be
allowed the use of the expression,
“hadder " ones.

Some Simple Experiments

‘Nevertheless, all these aerial sys-
tems must give some sort of satisfac-
tion to their owners, and thus we can
presume that even an obviously in-
efficient aerial is carrying out to some
extent the functions which are allotted
to it.

Some Interesting Novelties that anyone can try.

Ll

Y6

All of which goes to prove, as 1
said above, that the aerial of a re-
oemng set is really a most obligmg
piece of radio appamtus and that it
endeavours to give some satisfaction
to its owner even under the mniost
heart-breaking conditions,

It is owing to the fact that the con-

oy

ventional types of aerial are three in
number (:.e., the outdoor, the indoor,
and the frame aerial), that many
amateurs are apt to forget that quite
a number of other devices can be
used for the purpose of picking up
transmitted signals and of conveying
them to the receiver. In this article
I want to describe just a few of these
curious types of aerials, in the hope
of interesting the amateur who wishes
to carry out a number of radio ex-
periments, and with the absolute
minimum of apparatus. Naturally,
we shall not concern ourselves in
these pages with those types of ex-

perimental radio aerials ‘which can

be constructed by employing light
rays, columns of ionised air, radio-
active substances, and so forth, for,
after all, although descriptions of
such devices are interesting enough,

Mo2eRN “WiIRELESS.

attached to the foil.
heard quite well by this system, using

Signals can be

a three-valve set. The lead foil on
the outside of the lamp bulb converts
the latter into a condenser deviee, and,
although the lighting current cannot
pass from the filament to the external
lead foil, the radio-frequency current
collected by the lighting mains sys-
tem finds very little difficulty in so
doing. Thus, the incandescent bulb
with the lead foil attached acts very
similarly to a large series condenser

. in the aerial circwit of the set.

there are very few amateurs indeed .

who possess the equipment necessary
for the prosecution of such technical
experiments.

The Bell System

We shall deal, then, merely with

types of aerials which, although they
are uncommon; and, in many cases,
quite inefficient, will actually give
results with any multi-valve set at
short distances from a broadcasting
station.

These aerial types are prac- -

tical ones, and a very considerable .

can be conducted with them.
-Every amateur is aware of the
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‘A bell-wire systdm ‘can often be 4

hrought inté service as an aerial.
Generally, "however, the leads con-
necting an electric housé bell with the
front door hell-push run through the
cellars of the house; and-thus, being
very near to-the ground, their radio
energy collecting properties” are mot
very great. -Nevertheless, at short
distances from the_transmitting sta-
tion they give’ mierestmg results

ot four val\'e sete” L

v

method of employing the electric |

lighting mains of - the house as an

aerial. . A few layers.of lead foil are-

cemented round the bulb  of “an

intandescent filament lamp, and the.

aerial lead of the -receiving set is
473

'Sucéeésful “ Aerials

" “Phe itustration, Fig. 1, indicates
two ‘modes of '}akmg the aerial lead '

“ .

number of fascinating: experiments- . When connectéd to & sémsitive threo

from the receiving set to the bell wire

system of the house. In the first
illustration, A, the aerial lead of ths
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set 1 ‘connected to the bell terminal,

whilst the illustration, B, depicts- the -

method of cormectmg the aerial lead
to the bell push. In either of these
instances, it will usually be found that
rather better .results are obtained
when the aerial lead of the set is
attached to one particular side of the
bell push or to one particular terminal
of the bell.
however, will soon put the amateur
right so far as that detail goes.
Bedstead aerials in which the aerial
“lead of the set is connected to a metal
bedstead or wire mattress are well
known. Quite an interesting little

The method of fixing the lead to test a
tree aerial.

variation of this principle, however,
is that which we may conveniently
term the “rug” aerial. In this
device, which is illustrated at Fig. 2,
a length of well-insulated wire is
threaded through the edges of a large
bedroom rug or carpet. One end of
the wire is left free, whilst the other
is taken to the aerial terminal of the
set. -If the bedroom in which the rug
aerial is laid is high enough, and is not
situated at a very great distance from
the broadcasting station, interesting
results can be obtained by the use of
this improvised aerial. Tt is not fair
to expect houd-speaker results from
it, however, no matter how efficient
the receiver may be.

New Use for Piano

Another type of domestic aerial
which, so far as T am aware, is quite a
novel affair is the piano aerial. This
is illustrated in the photograph.

Many domestic pianes are long-
suffering instruments, and in these
days of wireless many of them seem
merely to fulfil the function of pro-

v1dmg a convenient stand for flower- -

pots, photo-frames, and the other
infinitely varied and multitudinous

A little experiment,

knick-knacks of our national domes-
ticity.

Now, if you have such a Victorian
relic whose days of ‘° Harmonious
Blacksmith” variations and
“ Maiden’s Prayer” have long
passed, why not put it to a really
up-to-date use? Connected to a
good four-valve receiving set, the
strings of a piano will very often pro-
vide quite an interesting receiving
aerial. The mode of connecting the
aerial lead of the set to the piano wires
is shown clearly in the photograph,
the lead wire to tlre set being
merely wound tightly round each
tuning peg of the piano.

Directional Properties

In carrying out experiments with
the piano aerial, it must be borne in

mind that such an aerial has very.

directive properties. It is, in fact, a
sort of large frame aerial. Thus the
position of the piano in the room will
have a very great influence on the
results obtained from the use of the
aerial. It should also be remembered
that aerials of this type contain large
amounts of capacity, and thus the
capacity included in the receiver
should be kept down to an absolute
minimum.

' Naturally, I do not advocate the
converting of any good piano into an
experimental aerial of this type. It
is only in those instances in which a
piano of the ““old erock ” type is
available that this modern réle for it
is suggested. A good piano would
certainly be put out of tune by such
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a procedure. However, apart from

this, I do not see any other harm

Wthh would accrue to a piano so
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used. Nevertheless, only old and
disused instruments should be utilised
in this fashion, if only to be on the
safe side.

As a final example of indoor devices
which may on occasion be brought
into service as radio aerials, we may
deal with the ° telephone acrial.”
This, as the diagram (Fig. 3) indicates,
is very.readily fixed up. A sheet of
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metal is laid flat upon a sheet of glass
or ebonite, and a lead is taken from
the metal sheet to the aerial terminal
of the receiving set. On top of the
metal sheet is placed a sheet of thin
waxed paper, and the telephone
instrument is allowed to rest upon
this. Signals are naturally far from
being strong by this mode of recep-
tion, but anybody possessing a tele-
phone on the premises will find the
experiment of interest, for it illus-
trates the fact that an ordinary house
telephone line can pick "up ether
energy and transmit it to a rectifying
circuit by the capacity leakage ar-
rangement comprising the metal sheet
and the waxed paper upon which the
telephone instrument rests.

Some Curious Types

Turning now to a number of curious
and out-of-the-way outdoor aerials,
let us consider, first of all, the * tree
aerial.” That the majority of tall
trees are able to absorb very con-
siderable amounts of radio energy is
a fact which has been known for at
least twenty years. - Working on this
fact, Major George O. Squier, of the
American Army Signal Corps, suc-
cessfully utilised trees for the purpose
of picking up electro-magnetic waves.
These experiments were. carried out
a considerable number of years before-
broadcasting began. However, owing
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to the inefficiency of the tree aerial,
little has been heard of it since.
Nevertheless, no keen amateur should
miss taking an opportunity of con-
ducting a few cxperiments with
natural aerials of this type.

The apparatus required is simple.
It consists of a stout rod of brass,
steel, or copper, and—a tree (the
taller the tree the better), together
with, of course, a sensitive three- or
four-valve receiver.

The Tree Aerial

The tree aerial is fitted up simply
by driving the metal rod into the
trunk of the tree at a distance of about
a foot or two from the ground. This
mode of procedure is illustrated in
the photograph. A lead from the
end of the rod is then taken to the
aerial terminal -of the receiver. ' For
the earth comnection an ordinary
metal stake driven into the ground
will suffice ; or, on theother hand, the
earth connection can be made by
driving a metal rod into a neighbour-
ing tree; whilst, in some cases, the
set may be made to function without
any direct earth connection at all.

Despite the fact that the trunk of
the tree provides a direct earth path
for the electric waves picked up, some
of the collected energy will flow into
the receiving set, and if the latter
instrument is suitably sensitive, re-
ception will be obtained. Preferably,
the tree selected for these experiments
should not be situated in a wood or
&ear any tall building. It should
stand by itself more or less in the
middle of a field. The driving of the

= Bactoov—&,

WL B MU

4 ~
-ORD
L —
S p——-
= \Vawerwlew &,
TN\ Freow SeT ‘> W

Fiee S s oon deiras

metal rod into the trunk will do little
harm to the tree, provided that it is
a fully grown one, and that aiter the
rod lhas been withdrawn the hole in
the tree trunk is stopped up with a
little clay.

Portable set enthusiasts would de
well to conduct a few experiments in
the utilisation of wire fences and rail-
ngs as aerials. In many cases, a
fence running along the side of a field
will be found to consist of a series of
parallel wires secured to wooden posts.
Henee the insulation of these wires in
dry weather is fairly good, and they
may he brought into service as an
improvised receiving aerial in the
manner depicted at Fig. 4.
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The Hustration, Fig. 5, also shows
another type of improvised out-
door aerial for portable set working.
Thisis the balloon aerial. It consists of
a halloon filled with hydrogen or coal
gas, to the end of which is attached a
length of No. 24 or 28 D.C.C. wire.
‘When released the ballpon rises in the
air and is held captive at any distance
above the ground by the .aerial wire.
This type of aerial is capable of
affording really strong signals.

Still anothér type off aerial (illus-
trated in Fig. 6): is' the kite acrial,
which, as its namie suggests, consists
of a kite flown_in- the wusdal
manner. The kite, however, is- held
captive by wire instead of by the more
usual string-er twine.

A Curiocus Form
Lastly, a curious form of aerial
from which good results are said to
have been obtained in portable et
working is the umbrella aerial depicted ,
m Fig. 7. 1t.consstsof.an old umbrella
415

A novel indoor aerial formed by the
wires of a piano.

to each of the metal stays of which is
attached a piece of wire. Near the
handle of the umbrella is placed a
bloek of wood, and the wire leads from
the umbrella stays are . threaded
through holes in this wooden block,
afterwards being all joined together
to form a down lead. The umbrella:
is then mounted on the top of 4~ pole,
or upon the branch of a tree, and the
down lead is taken to the receivin%:
set underneath. In conclusion, how?*
.ever, I must add that T have had no
experience with this suggested type
of aerial ; but, nevertheles:,-its.con-
struction and utilisation will-form the
subject of an interesting experiment
for the keen radio amateur.

Doubtless many other ingenious
ideas with regard to objects that can be
used as aerials will occur to the reader
and many an amusing and instructive
hour can be spent with a small but
efticient portable receiver, some wire,
and, more important still, some fine
weather,

~
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Why does the dull
emitter
mand
popularity
success?
contributor dis-
cusses the subject
in this interesting
and informative
article.

WV RN

T is only a comparatively short

bridge across the space .of time .
to when a large proportion of .

amateurs changed their existing B.E.’s
for D.E.’s. The dull emitter valve has
become so commonplace now, how-
ever, that the reasons for its’ popu-
larity and the benefits conferred by
its use are apt to be lost in the back-
ground. That being so, a little time
will be well spent in analysing the

A popular type of
bright emitter—the
Ediswan R valve.

Ty

@ .‘, S
i

situation in order to prove that this
type of valve has little to learn from

its elder brother, and can, indeed, give. |

1t many points when the two are
weighed in the balance.

Some people go so far as to say that 3

the advantages of a dull emitter valve
are so obvious that the only reason
for the continued existence of the
bright valve is lower initial cost. This

is rather a drastic statement and our’

earlier remarks, liowever, should not
be ‘interpreted as implying that the

bright emitter valve is a nonentity ; it

still . has its adherents, and under
certain  conditions ' is ~ admirably
adapted for particular work, but in
these days of multi-valve sets the

governing factor frequently is not first #

cost but runhing costs, and that is,
perhaps, where the dull emitter scores
best.
Instruments of Precision
Now what are the main-features
which we must attribute to a valve ?

An easy question to ask, you will say,
but not quite so easy to answer. A
little thought, however, shows that
they can be summed up as precision
and efficiency, alliéd to robustness,
durability and adaptability. That
being the case, it will be-logical to
follow our line of thought to cover
the points just enunciated. No one
can gainsay the fact that the present
age demands instruments and ap-
paratus which can be relied upon for
accuracy, and the years ‘of research
which have been devoted to the im-
provement of the dull emitter valve
have resulted in the production of an
article which can bhoast of a good
measure of precision in working.
Saumples from any batch of DE.
valves.can be taken and they will be
found-to agree in the majority of their
characteristics, it being borne in mind,
of course, that one is thinking only of
those turned out by makers of repute.

This feature has only been made
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possible by the refinements introduced
1nto the process. of manufacture, and
a rigid observance of :the importance
of details and-was far from being so
conspicuous: with thé earlier bright
emitters.. After a visit: to a valve
factory one cannot fail to'be impressed
with the fact that it is the little things
that count, and that is where the
processes of electrode 1aking, mount.
1ng, exhaustion of the bulb, removal of
occluded gases in the electrodes, etc:,
have been reduced to a fine art, re-
sulting in an instrument of precision.

Efficiency

Coming now to our next poiut, viz.,
efficiency, this can be broadened some-
what to embrace such cardinal points
as low filament consumption, with the
resulting economy in use, and a ful-
filment of the expectations of range,
volume and purity. The average valug
of the filament current with bright
emitters is 0°7T amp., so that with

Will the :eostat fll the bright emitter, ad be replaedby fixed resistors P

B
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3-valve “set, using’ the “valves in Robustness -quence, and before long the set appears

p’trallel the total current consump-
tion is 21 amps., hence, with say, a
40-ampere hour accumulator the “set
can, a the outside, never be used for
more than a week without recharging
the accumulator.” Conversion to the
o1 amp valves, however, immedi-
ately gives one seven times the setvice
and at i/ a charge, results in an
abnual saving of about 45/-, which
more than compensates for the in-
creased cost of the valves. If pre-
ferred, a lower capacity accimulator
could be installed which, although it
entails more frequent visits to the
charging station than with the 40-
ampere hour model, brings about a
gaving in first cost and weight, the
last named being an important detail
when the journey to the charging

station is a long one. If the '06 class of

valve is installed the running costs are
reduced still more, hence on this
count alone there is a verv forcible
argument in favour of using D.E.’s.

_ Portable Sets

The apprfoach of summer brings in
its train the temptation to acquire a
portable set, so that the usual season-
able programme can he enjoyed to the
full while out of doors. Now in the
design of those receivers which can be
justly termed  portable,” several
factors have to be given earnest con-
sideration, and generally the most
important is filament consumption.

The contemplation of bright emitter .

valves would entail the carrying cof
unwieldy and heavy accumulators of
a large ampere hour capacity, and this
would make the transportation of the
set a burden, and detract from the
pleasure that could otherwise be ob-
tained. We thus see that dull emitters
have undoubtedly contributed in the
largest measure towards the popu-
lnntv of this type of apparatus and
enabled an efficient . receiver to be
designed.

The characteristics of the valves
have been so carefully thought out that
the cardinal features of range, volume
and purity, are not only theoretically
cxpected, but are practical realisa-
tions. A hitle time spent in studying
the published curves of the valves
cnables the requisite voltage adjust-
ments on the set to be made, so that
the resulting reproduction has the
desired volume to fulfil the demands
from questions of environment with
the “ purity factor ” weii to the fore.

. Cossor’s and the

At first it seems a little out of - place
to .talk of robustness in connection
wtih g valve, but we have had ample
evidence receiitly of the relatlvely
rough tleatment. that can be meted
out without complete damage to the
article.  In the demonbtmtxonb of
filament strength, some manuf acturers
have gone to great extremes, as
witness the ‘‘aeroplane tests” of
*“ weight-lifting ”
tests of Mullard's, but while apprecia-
ting these finer points, the user is not
advised to adopt such drastic treat-
ment with a view to securing personal
enlightenment on this point. Take the
thought for the deed and treat your
valves with care, allowing the attri-
bute of robustness to serve as a worthy
feature only to be called upon as the
outcome of unfortunate accidents. If
the makers’ instructions as to voltage

A wu‘eless receiver modelled on the
lines of a grand - piano’ which was
exhibited- in London recently.

and ‘current for the filament and plate .
are followed the D.E, valves will prove-

quite durable and -wear along-time.

:Restoring the Filaments
When signals are somewhat Weaker

than desxre(i.mth a partigular féceiver, .

thete’ 15 d great - tendeney " to ‘get
anotlrer:*

n‘ua#:h‘ods‘,—«lx ““ifleredsing either -the
H.1= volt.we or’ the ﬁlameut current.

With" dull umtter valves, howéver, .
this is a w rong “pohcy,afor their life

will'be rediced Considerably in conse-
478

‘ourice of effort 7 out of thef
valves n:by"’a&opbmﬂ one-.of two'.

to be quite lifeless. Fortunately, this
treunble, whether the result of deli-
berate, but ignorant, practice or
through accident, frequently can be
remedied, and it will not be out of
place at this juncture to pass-on the
information to the -uninitidted or jog
the memory of those readers who have
forcotten the details.

The most common -practice with.
dull emitter valves is to treat ‘the
filaments, during the course of manu-
facture, with a special material, by
mixing with the tungsten oxide of
thonum as this gives to the ‘property
an inereased electronic emission At
a lower filament temperature after a
special heat treatment. Urder normal
running  conditions, this thorium
diffuses to the cutside of the filament,
but if excessive voltages are applied
to the filament or plate the substance
is used faster than it can he replenished
and the valve will lose its dull-
emitting property. If this happens,
disconnect the H.T. supply and run
the valve or valves for a considerable
period, say, three or four hours, at the
maker’s specified filament voltage.
This will, in most cases, renew the
thorium toating and thus give the
valves a new lease of life.

An Insurance Policy

The modern tendency of resorting
to fixed resistors thus may be looked
upon as somewhat of an insurance
policy against such possibilities of
over-running taking place, while
wedded to this we have the distinet
advantage of a reduetion in the
number of controls for operating the
set. Having calculated the resistance
to be put in series with the valve
filament and battery, according to the
particular valve chosen, further ad-
justment is unnecessary, while any
falling-off in signals may be regarded
as an indication that the L.T. battery
needs recharging, provided, of course,
the H.T. battery 1s in good condition,
and excess voltages liave not heen
applied in that direction.

A third virtue calling for careful
consideration is” the general absence
of crackling or explosive noises which
were so often found with the bright
enjitter valves. It appears, therefore,
that from the points just enunciated,
the dull emitter. valve has proved a
worthy successor to its “ bright
brother,” and is-rightly being very
firmly established.
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) HE B.B.C. seem always to be in

trouble. That, perhaps, is not
surprising, for they are trying
to perform an impossible feat : please

everyhody. Their programmes seem

to me to be remarkably good and
various, considering that they have
to provide entertainment for a very
diverse crowd for eleven hours in every
day’ in the year, and I doubt if any
other body could do the job so well.
But they are bound to get into trouble
and they do. ,

Masses of half-educated and nearly
illiterate people listen in, and for them
music means “‘ Yes, sir, she’s my
baby!”, or “ A Girl’s Best Friend i3
Her Mother!” When they hear
Beethoven or Bach, or Chopin or
Mozart, they yell with rage and
immediately ‘write to the authorities
to complain that they are not getting
value for the three-ha’pence a week
which the wireless programme costs
them.

The educated people in this country,
a small and therefore negligible body
of persons, find themselves listening
to “comic” songs that give any
intelligent person a pain in the
stomach, and they write to the B.B.C.
and complain that they are not getting
any Wagner or Lizst

A Reéasonable Point of View

Somc are aggrieved because they
could not hear one word of the talk
delivered by Professor
Mumbles on ““ The Sex Life of the
Newt,” and others are aggrieved
because they did hear it. Finally,
there is that fraud, sham and humbug,
the Tired Business Man, who creeps
home at night, utterly exhausted after
the long day’s labours and is fit only
to listen to the very lightest music!

And now;, on top of all" their usual,
almost daily, troubles, comes a row
with the Music Hall Combine! Sir
Oswald Stoll and Mr. Charles Gulliver

Mumbling-

An interesting survey of Broad-
casting in relation to Music
Hall Variety entertainment with
some comments on the recent
controversy between the B.B.C.,
Sir Oswald Stoll and Mr,
Charles Gulliver.

ST. JOHN ERVINE.

(The well - known  Playwright and
Dramatic Critic.)

are reported to disapprove of music
hall performers doing a * turn’ on
the wireless, because, they sav, such
“turns ” kill their business. They
do not mean, as might be imagined.
that listeners once hearing - these
“turns ” would never wish to lear
them again. They do mean that a
listener having heard a music hall
artist in ease and at a trivial cost,
will not fuss himself very much to go
to a music hall to hear him, especially
when the visit mvolves him in expense.
That is a very reasonable point of
view, and one which is not to be altered
except by reasonable replies.

Mr. St. John Ervine, dramatic critic
and author,
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The first thing to be borne in mind
is: that the music hall proprietors are
not refusing to allow their expensively-
paid emplovees—which is what -the
music hall artists are—to broadcast
their songs out of pure petulance or
naughtiness. To them the situation
is seen as one in which a rival enter-
tainer is attempting to injure their
business with their consent and the
assistance of their workmen.

An Artist’s “‘Drawing’’ Capacity

Let us suppose that Sir Oswald
Stoll engages an artist at a salary
of £80 per week to perform in his
cireuit of halls. = The engagement may
be for a vear or several years and
fulfilled in various towns and cities.
The contract'is made in the belief that
the artist will draw into the theatre
at least £80 per week in money. If
he does not draw at least that sum.
then he has involved Sir- Oswald
Stoll 'in a loss, and since Sir Oswald
18 net a philanthropist, but a man
engaged in a difficult and eostly
business,” he naturally does not
encourage the artist to dimini<h his
drawing capacity.

But what do the BB.(.do? They
go to this expensive (to Sir Oswald
Stoll) artist and invite him te perform
for them at a fee which, whatever it ig,
is considerably less than that paid to
him by Sir Oswald. And this per-
formanee is given, not to an audience
of a thousand or two at a time, but to
an audience of several millions. In
a single evening, a performer on the
wireless gives his entertainment to
the whole of the British Islands, to an
audience which would keep the music
halls filled for mounths !

The aitist himself has . used up,
through wireless; in a single evening,
an audience which would, in music
halls, have kept him cccupied for a
vear! The BB.C., in short, are
getting for a few pounds an entertain-
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ment which costs Sir Oswald Stoll
thousands of pounds! He is actually
subsidising a rival form of entertain-
ment.

The point will be made plainer if I
illustrate it from my own point of
view as a lecturer Suppose that I
prepare a lecture on Drama, to be
delivered during the autumn and
-winter seasons, and that my fee for
delivering it is twenty—ﬁve guineas,
and that thirty Societies in various
parts of .Great Britain - invite me to
deliver it to their members. I earn
seven hundred and, - ﬁftv guineas by
that lecture. But suppose that the
B.B.C. come to me and say, “ We will
give you twenty-ﬁve guineas to broad-
cast your lecture on the Drama!”
What happens to me if I consent to
doso ? The members of the Societies
very Rropelly say, when I am due to

appear, in thclr town, “ Oh, we've

heard that man’s lecture on the wire-
less. ~We won’t go to hear it again !~

Question of Salaries

The societies, indeed, may cancel
the lecture engagement altogether
on the very proper plea that it is not
now the attraction to their members
that it might have been before it was
broadca'st If I hold them to their
contract they may lose money through

the delivery of a lecture staled by.
prévious broadcasting; if I let the.

Societies off their contract, I get
twenty-five guineas from the B.B.C.,

and lose seven hundred and fifty

enincas from the Societies.

<ta
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er Oswald Stoll
of the controllmg

entertaxnment
world,

b
s

The situation from the . point of
view of Sir Oswald- Stoll and Mr.
Charles Gulliver. is very like. that.
The substantial fact for them is that
a person s,xttmg.at “home hstenmg to”
one of their stars broadcastmg ‘his .
entertainment, is not sitting in jfhe
local Empire ot»Hlp‘podrome hstenmg
to the, entertainment given in'‘it.

Another substantial fact, from . their

.who is to- day one -

figures in the .

point- of view, is that the B.B.C.
could not get these star performers at

all if they were not employed by the

music hall syndicates.

An occasional “ turn ” at a radio
station would not keep the artists
for very long, and i Sir Oswald Stoll
and Mr. Gulliver were to say, “ Very
well, we will not employ any artist
who broadcasts!” either tho B.B.C.
would have to pay large salaries to
the stars, if they wished for their
services, or dispense with their ser-
vices altogether That, then, is the
argument -of - tie - nyusic- th*Uvmers
They complain that they are prac-

1

tically asked to subéldise a rlval i

entertamment =

The

The B.B.C.’s reply to that is that
the advertisement given to the artists
by the publicity they receive through
broadeasting is of incalculable value.
The reply sounds reasonable, but is it
as reasonable as it sounds?
B.B.C. offer that bait to every person
who is asked to accept a smaller fee
than he deserves for broadcasting,
and I have doubts about the value of
an advertisement which everybody
shares. I do not believe that lis-
teners, after hearing soméone sing
over the wireless, instantly resolve
to attend the first concert he gives, nor
do I believe that they rush to the
nearest booksellers’ shop to buy one
or more of .the books written by the
novelist whose discourse they heard
on the previous evening.

I remember hearing ‘that the first

cencert -given at the Albert Hall by
Tetrazzini after she had broadcast
was sparsely-attended, and the testi-

mony seems to be general that con- -

certs have been ruined by  wireless,
just as the sale of music has been

ehormously reduced by the sale of .

The advertise-
18 largely

gramophone records.
ment, in my opinion,

mythlca] and it 1s abeut time that.
the B.B.C. stopped offermg it as an -
'mducement te people to broadcast .

for low fees.
But the situation ought not to be
léft like that. The B.B.C. are here

" for -good, and they do an immense

amount +of :; valuable Work They

“have broughb the a:mstlc and intel-

]ectual and éciel amenities of large
eitiés- to  the inhahitants’ of small
towns ‘and nHa.ges and-they have
cnabled poo
en]oy the entertamments of the rich.
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.. listeners — Mr.

“ Publicity ” Tndueément’  George

“The -

“nrex” &ﬂd ‘women to -

No one can measure or estimate the
cultural value of the B.B.C. 1 firmly
believe that their programmes are
having an educational and civilising
effect on the community which is
beyond all calculation.

On the évening on which this
article was written, I listened to
Beethoven’s Mass in D being broad-
cast from the Albert Hall, and as the
rich and lovely music filled iny room,

*wbd.
L

A" famous music
hall favourite—
known to all

Robey.

5,
e

I realised that hundreds of thousands
of people of all classes were hearing
it too, who, but for the wireless,
might never have heard it at all.

We deride the * talks,” many of-
which, [am bound to say, though good
n content are poor in'delivery, but,

despite our derigion of the lecturer’s
defects, this indisputable fact remains,

that a multitude of people are learning
about things of which they formerly
were ignorant and that they are,

therefore, extending the range of
their minds and their capacity for -
imaginative experience.

Listeners Are Pampered

‘What 1 think should be arranged,
if it _be possible, i3 that concerts or
theatrical entertainments, nstead of
subsidising the B.B.C., should be
subsidised by them. I do not mean
by this that the B.B.C. should supply
huge sums of money to the theatre-
managers and coneert” promoters, but
that when they wish to use a vaude-
ville or theatrical or concert pro-
gramme for broadcasting they should
pay a proper fee for it, even if the

.cost of broadcasting has to be raised

to the listener. The listener, indeed,
is a pampered person, receiving an
extraordinarily good entertainment
at a negligible price, and he would
suffer no wrong if he were asked to
pay twice as much for it as he does.
The recent debacle at Queenﬂ
Hall need not have happened if a
little English common sense had been
used by the parties involved in it,
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both H.T. and L.T.
energy from that
source.
Specially  designed
and constructed

Y
J.R-WHEATLEY.

@NE of the greatest drawbacks to
wireless, in the opinion of

‘many people, is the need for
installing and renewing batterics.
Especially does this .seem to be. the
case when the house where the set
is to be used has an clectric-light

9 ¢

f
This novel receiver ulilises the new K.L.1 valves
and operates direct from the A.C. mains, deriving

A sketch of the cabinet suggested for the
K.L.1, two.

sunply laid on, and consequently
many attempts have been made to
eliminate both L.T. and H.T. bat-
teries, and to rum the sct direct
from the electric mains. With
direct current the problem is ad-
mittedly rather difficult, except, per-
haps, for the professional electrician ;
but these difficulties havo alwavs
been increased greatly when the
house-stipply is alternating ' eurrent
(AQ).

AC. differs from D.C. in that it
does not continuously flow in one
direction, but is constantly changing,
first flowing one way and then
the other. The number of changes
or cycles per second is usually
in the neighbourhood of 50 for the
ordinary house supply. A.C. must,
therefore, first be rectified by some
means which will changeé it from a
pulsating current into a flow in one

direction, Such means are not only
extremely expensive to arrange. but
also to maintain and for the ordinary
listener have been out of the question.

The New Valve Used

Quite recently, Liowever, au entirely
new valve has come into being. which
does not require D.C. to operate, but
will work direet from A.C.  The
principle that this employs is as
follows :  An ordinary filameat is
used whiel is surrounded by a small
metal sheath, which acts as the
cathode. (In en ordinary valve it
will be remembered that the filament
acts as the cathode.) As the tem-
perature of the filament rises, the heat
radiated gradually increases the tem-
perature of the eathode, and electrons
are emitted. By using this indirect

Mopern WirzLESS

method of heating it will be found
that any change in the relative poten-

tial of the ends of filament, 7.¢., as -
0600290000005 0800000000000005000000900600

::..00‘0’...’....'...90.....{.’...0.9@:’
g *0
b4 List of Components. :
$3 1 panel 12 x 7 in. §
$3 10005 mid. variable condenser with 3
¢  vernier attachment. :
+2 10003 mfd. variable condenser with :
$2  vernier attachment. 3

$5 1 0001 mid. fixed condenser.

35 1 -:0002 mfd. fixed condenser and grid
oo leak (2 megs.).

3% 2 -5 mid. fixed condensers.

s 42 mfd. fixed condensers.

s 1 K.L.1 transformer

V9000009020400 80 9
00'000.000.0.00..’:"0""0..’.’ *

33 1 full wave transformer with filament
23 winding.
3 2 L.F. chokes.

32 1 L.F. transformer.
38 1 H.F. choke.

3 3 rheostats (to carry 2 amps).
eo 3 valve holders.
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*0
*9
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o
>0
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099200000000 00000000002000000000000000

the A.C. changes its direction, can-
not be transfered to the cathode
and thus affect the. electron stream.

A general view of the interior of the receiver.
481
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THE K.L.1, TWO—continued

The cathode really remains at a
more or less fixed temperature. The
set to be deseribed emplovs two of
these new valves as a means of over-
coming the L.T. battery charging

(n) No constant renewals of L.T. or

H.T. batteries are required.

(b) It will work well on a short

indoor aerial.

(c) Both 5XX and the local station

(¢) Cost of running approx. 50
hours per unit.

From the circuit it will be seen that
an ordinary det. and L.F. circuit is
used with slight modifications to allow

A
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problem, and constant renewal of ex-
pensive H.T. batterics. It has many
mteresting features which very few
other sets can claim.

The thick. metal covered
wiré makes the wiring look
clumsy but is essential: to
to the successful ' operation
of the receiver,

arc received at good loud-speaker
strength.

(d) The whole set is operated by
one small switch or plug.

for the useof thespecial valves. The
‘aerial circuit is tuned by means of
an ordinary aerial coil, and Reinartz
reaction is employed: For the sake
of simplicity a Dimic coil was
used, although ordinary plug-in
coils of any of the well-known makes
give good results. The tuning ranges
of the Dimic coils are as follows: 1a,
210-483 metres ; 2, 300-668 metres;
2a, 450-1,037; 3, 550-1,490; 3a,
1,000-2,310 metres. By arranging the
two variable condencers as shown, the
moving vanes are always connected
to earth, and thus at earth potential.
This eliminates hand-capacity effects
and really makes the set a pleasure
to tune.

The Panel and Cabinet

The cabinet may appear to be
abnormally large for a two-valve re-
ceiver,butitmust not be forgotten that
the set is enfirely self-contained, and
unsightly battery leads are not pro-
minently displayed. A panel of rather
unusual design is employed as this
does not fill the whole area usually
occupied by the latter. It is only
12 ins. long, whereas the cabinet is
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THE K.L.1, TWO—continied

18 ins. Owing to the heat generated
from the K.L.1 valves it is not ad-
visable to totally enclose the whole
of the components, and this accounts

The L.F. transformer, which is
mounted next, should preferably be
of the 2nd stage type, although several
Ist stagers gave excellent results.

_/Z.LT

7 i

x24 _ PANEL

for the space not occupied by the
paunel. (Details of how these gaps
are filled will be given later.)

The baseboard should be prepared
from a piece of five-ply wood, 18 in.
9 in. On the extreme left of “the

LEAD CASING WIRE

INSULATION

SKETCH SHOWING METHOOD I
OF TREATING THE LEAD .
COVERED CABLE FOR WIRING.

zigs |

baseboard are mounted the power
transformers, one to supply the power
for the K.L.1 filaments and the other
for the rectifying valve and H.T. It
is possible to obtain transformers in-
corporating both these arrangements
in one, but the separate transformers
were found to give excellent results.
The chokes, which may be obtained
from different sources, are mounted
in the positions shown.

Arranging the Components

When mounting the reservoir con-
densers, which may either be two
‘4 mfd or four -2mfd care should be
taken that they are placed not only
on the extreme edge of the baseboard,
but also as close as possible to the
K.L.1 transformer. A great deal
of space may be saved by arranging
the components carefully on the lfeft
hand side of the baseboard, and thus

receiving end.

Although not absolutely essential,
a screened transformer is favoured.
Valve holders need not be of an
extra special tvpe, providing that

their insulation is good and a fairly

large surface contact to the pins 13
arranged - for. Three holders are
required and should be mounted in
the way indicated by the baseboard
layout.

Several types of H.F. chokes were
tried, but in nearly all cases it was
found that the natural wave-length
‘wag too low to give really satisfactory
‘results when receiving 5 XX. In
fact, with most ‘chokes the set

leaving the maximum space at the Tpe KL.1 receiver ready for test. The valve on the left is the rectifying valve for H.T.

oscillated hard with the reaction
condenser entirely disconnected. Tf
plug-in coils are to be used, two small
‘bascboard mounting plugs should be
arranged in juxtaposition near to
the right-hand side of the baseboard.

The mounting of the two ‘5 mfd.
fixed condensers, and grid leak and
condenser unit, ctc. completes the
baseboard layout. Care -must be
taken that room is left at the top
right-hand corner for the 21-volt
biassing battery. The panel should
now be prepared. This need not be
given any special treatment, the
various holes being drilled for the
theostats and variable condensers
from the panel layout. When this
set was in the experimental stage,
ordinary direct drive variable con-
densers were employed, but the set
resolved into such an ultra selective
arrangement that geared or vernier
condensers were found to be essential.

Special Rheostats Necessary

If S.L.F. condensers are used in
which the vanes have a far greater
sweep than those specified, the panel
will probably have to be correspond-
ingly increased in size to allow for
this. Ordinary rheostats capable of
handling 3 to 1 ampere are of little
use to control the filaments of the
K.L1's. As the current taken by
these is approximately. 2 amps,
special rheostats are essential, but
these are as easily obtained as ordinary
filament rheostats, and are of the
tvpe used to control the filament
current of small transmitting valves.

supply ; the other two being the K.L.r receiving valves.
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THE K.L.1. TWO —continued

The rheostat controlling the rectify-
ing valve need only be an ordinary
bright emitter rheostat of 10-15

ohms.

(10 to 15 ohms also should be
found quite sufficient to efficiently

control the K.IL.I's)

panel  and- terminal strip have been
securely fixed . to the - baseboard,
end the variable condemsers and
rheostats mounted, the set is ready for
wiring. The wiring ef such a set
epens up an entirely new field for the
eonstructor, in so far as the actual

wire useds

The Lead €overed Cable
After extensive tests it was found

that thin lead-covered cable gave

excellent results, and prevented, or

After the

:

Point-to-Point Connections.

A; to one side of ‘0001 fixéd condenser.
A» to one side of grid condenser (-0002)
and remaining side of ‘0001, onc side of
A.T.I and fixe® plates of *0005- variable
condenser. Remaining side of A.T.I to
one side of 1st two rheostats, moving
vanes of ‘0003 and 0005 variable con-
denscrs, one side of 1st 3 mfd., fixed
condenser, G.B 4, onec secondary terniinal

-of L,T.transformer; one side of each of the
1st pair of 2mfd. fixed condensers, and
one side’of  1st_L.F. choke.. Other side
of this choke to one side of 2nd’ pair of

mfd. condensers, and centre tap on
HT. winding of- H.T. transformer.

Remaining side of ‘0002 grid condenser
to grid of Ist valve and onc side of grid
leak. Plate of 1st valve to one side of
H.F.C. and one side,K of reaction coil,
Fixed ‘plates ‘0003 varlable condenser to
remainipg side of rcaction coil.: One fila-

* ment pin of each KLI valve holder to remain-
ing secondary tciminal of L.T., trans-
former, and one side of 2nd ‘56 mfd. fixed
condenser.. Remaining sides of-1st and 2nd
6 fixed condensers Jomed together and taken
to the earth terminal. Remaining sides
of 1st and 2nd rheosmts joined together and

|

taken to their respective filament pins.
IP. of L.F, transformer to remaining side
of HF.C. OP. to one L.8. terminal (+)
to remaining side of 1st palr of 2 mfd.
fixed condensers and one side of 2nd L.F.
choke. Remaining side of 2nd L.F. choke
to remaining shic of 2nd pair of 2 mid.
fixed condensers and centre tap on fila-
ment winding of the H.T. transformer.

8. of L.F. transiormer to grid of 2nd
valve, LS. to G.B. neg, 1 via flexible
lead. Remaining side of grid leak to
G.B. neg. 2 via flexible lead. Cathode of

V.1 to G.B. neg. 3 via ficxible lead. Cathode
of V.o. to G.B. neg. 4 via flexible lead. One
end of the H.T. winding of the H.T.
transformer to grid socket of _3rd
valve holder, plate to remaining -H.T,
terminal _of this transformer. Plate of
2nd K.L.Y valve to remaining L.S. tcrminal.

One filament terminal of H.T. trans-
former to one filament pin of V3, remaining
filament pin via the 3rd theostat, to the
remaining filament terminal of the H.T.
transfornier,

The two primaries of the L.T. and
H.T. transformers should be  connected
fn paraltel and taken via flexible leads to
the malns adaptor,

73
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THE K.L.1, TWO —concluded

at least reduced, interference from the
mains to a minimum. Ordinary
commercial lead cable used for lighting
systems is really far too heavy for
such a purpose, and special cable
known as “ Ledex” wire was used.
When a connection is to be made
carcfully strip off slightly under an
inch” of the lead covering. leaving
the cotton and rubber covering in
place.

Testing the Wiring

Then bare just enough of the wire.
by scraping oft the undercoverings,
until a sufficient soldering surface
is available. Do not try to execute
any really neat wiring, but spend the
time on making good joints, taking
each lead direct between the two
points. Square wiring carried out in
a nice parallel formation with nice
right angle bends and joints is
quite satisfactory in some sets, but
it certainly does not pay in a set of
this class.

The filament wiring should first be
carried out, following this with the

connections to the H.T. side, chokes,

reservoir condensers,. etc. For the
sake of easy wiring the variable
condensers may be removed from the

panel and the connections made to
these last of all. The wiring must

now be tested in a rather peculiar
way. One side of a flash lamp bulb

must be re-wired. Not only does this
cable act as a screen against stray
fields setting up all manner of
peculiar effects in the set, but it also

The spaces to the left and right of the panel should be covered by an open fretwork frame

to allow a current of air through the set.

should be connected to one side of a
suitable battery. The remaining side
of the battery is now connected to the
lead casing of the section of wiring
under test.

The other side of the lamp is
joined to any point to which the wire
-inside this particular piece of cable
is soldered. If the lamp lights, this
13 a sure sign that the-cable is touching
the wire, and the section affected

This is essential if overheating is to be avoided.

forms a protection against accidental
shocks from the wiring if this should
be touched.

Do not forget that a very nasty
shock indeed can be obtained by
carelessty handling such a set. It
may even be serious, so remember
that to work inside the set with the
mains connected is ‘“ to look for
trouble.”  After carefully checking
the wiring over from the point-to-

Ihis photograph, together with the wiring diagram, will make’ all the connections and the position of the various components

quite clear,
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A.C. Charges

B. M. (Herts).—I have an A.C.
mains unit which, while very satisfac-
tory when in use on a 2-valve receiver
employing general purpose valves,
seems unable to supply a 3-valve set
or even the 2-valver when a super-
power valve-is used. Althongh signal
strength is not too bad, low motes
-become very  boomy -and whuffy,
while it is difficult to distinguish the

words of a speaker if he has a low.

voice. The set I know is quite .all
.right with the valve mentioned, as it
.gives excellent results when dry
batteries are used for the H.T. supply.
.What is likely to be the trouble ?

It is-difficult to say without having
Afull details of the eliminator which
.you are using, but it sounds very
much as if either the chokes in the
eliminator output circuit are becom-
ing saturated when a heavier H.T.
current than that needed by the
2-valve set is required, or else the
valve .or valves employed in the
eliminator are incapable of giving a
sufficient electron emission. A third
cause might be in the transformer
windings of the eliminator, which, if
unsuitable, would not allow the
rectifying valves sufficient power in
order to supply the required number
of milliamps. By using a super-
power valve in your set, or by in-
creasing the number of valves from
two to three, you are of course with-
drawing or attempting to withdraw a
far heavier H.T. currént from the
eliminator, and unless this piece of
apparatus is capable of supplying the
required H.T. current you will notice
the effect mentioned in your query.
For the purpose for which you require
it you will need an elimator capable
of supplying at least 15 milliamps, and
we would advise you to use one which
will give a greater output.

Frame Aerial Dimensions
P.B. (Ilford).—I am contemplating
the construction of a portable set, the

frame aerial of which will have to be

May, 1927

somewhere about 2 ft. square. How
many turns will be required in order
that this aerial may cover the lower
broadcast wave-lengths ¢ I am using
a -0005 variable condenser.

The exact number of turns will
depend on the gauge of wire and the
spacing, but if you use 28 D.C.C.
spaced § in. you should find 12 turns
will-be about what you require.

Distortion Results

M.D. (Bournemouth).—1 have
constructed the receiver employing
one stage (the last) of choke coupled
L.F. amplification, using one of the
many chokes which are now on the
market.
perfectly satisfactory in most respects,

RN T T U T T T

THE TECHNICAL QUERIES
DEPARTMENT.

Are you in trouble with your set ?

Have you any knotty littlec radic Problems
requiring solution ?

The MoDERN WIRELESS Technical Queries
Department has been thoroughly reorganised
and s now in a Position to give an un- =
rivalled service. The aim of the department =
is to furnish really helpful advice in eonnce- =
tion with any radio problem, theoretical or
practical, /

Full details, including the revised and, in
cases, considerably reduced scale of charges
can be obtained direct from the 'Technical
Queries Department, MODERN WIRELESS,
glcccfzvay House, Farringdon Street, Londou,

LHTETIBIT HTNHHTTII

A posteard will do : on receipt of this all the
necessary literaturc will be sent to you free
and post free, immediately, This application
will place you ueder no obligation whatever.

= Every reader of MODERY WIRELESS should =
= have these details by him. An application =
= form 1s included which will enable you to ask =
= your guestions, so that we can deal with
them ecxveditiously and with the minimum
of detay. Having this form you will know
exactly what information we require to have
= before us in order completely to solve your
= problems.
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nannaBnannomanTm
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I find it will not reproduce piano music
with the clarity which one might
expect, as I understand that choke
amplification is very efficient.
Assuming that you are using valves
capable of dealing. with the grid
voltages supplied to them (this will
probably mean that. a super-power
valve will be_required in the last

== 496

While the set seems to be.

stage), and that your coupling con-
denser and grid leak in the choke
stage are of approximately the right
values, we should think that your
trouble is due to saturation of the
core of the choke owing to its being
overloaded. Many of the small chokes
sold for L.F. purposes have neither
sufficient inductance to enable them
to give satisfactory amplification over
all frequencies, nor a sufficient amount
of core or suitably arranged windings
to enable them to deal with the H.T.
current they are asked to pass without
becoming saturated. You say in your
query thit you have been advised to
use a choke of a certain make having
an inductance of somewhere about 100
henries. This should be.quite 0.K,,
as it is especially designed for choke
amplification and will carry a current
of 30 milliamps or more without
reaching saturation point.

The Reinartz Three

D.L. (Watford).—I am building
the Reinartz 3-valver described in
the March issue of MODERN WIRELESS,
but am not clear as to the wave-
lengths it will cover with the coils
specified, and should be obliged if you
would let me know the windings
necessary to enable me to pick up
Daventry ?

On the lower band with the short
wave coils mentioned in the article
the set will cover from about 40 to 90
metres, while if you wind coils having
about 75 per cent additional turns to
the short wave coil this will take the
set up to about 150 metres. With the
broadcast coil you can cover about
200 to 450 metres, while another coil
having half as many turns again as
the broadeast coil will take you up to
700 metres. For Daventry you will
of course need a larger choke, say a
No. 400; while the coil should be
wound as follows, using 32 gauge wire ;
Between points 5 and 6, 50 turns;
between 4 and 5, 150 turns ; between
3-and 4, 75 turns; and between 1
and 2, 100 turns,
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‘HEX I discovered Ambo. Julian
Pilldrumy Ambo, the innocent
and childlike in radio matters

‘and lightly imposed upon myself the
task of training him into the perfect
radio amateur, I thought I had tuned
in what the second-hand metor-car
advertisements term a ““ snip.” That
was an error of judgment greater even
than that other brick I dropped when
I tried to demonstrate a freak circuit
to the Hon. Mrs. Jankle, Commodore
of the Land Girls, at a soiree, 2nd gave
her all the available watts in at th

. . . [Igave her all the available watts,
in at the finger and out at the funny-
bone. .

finger and out at the funnybone. I
can’t think where these land girls pick
up their fluency. Such werve and
variety !

Some idea of the real magnitude of
the job will have been gleaned by the
indulgent readeis of the preceding
narratives I have set down. In four
weeks from the word ““go,” I had
divorced Ambo from the caresses of
one of the worst specimens of crystal
receivers imaginable. I had succeeded
in clearing his house of whiskers—
said whiskers belonging to one, Twipe.
his pa-in-law—by a stratagem worthy
of Machiavelli. You see, hanging chin-
weed is a handicap to fine soldering
work or coil-winding. I hed even
paved the way to persuading Ambo
that his adherence to the potato
trade was against his best radio
interests. and was maturing my plans
to give him a wireless debut that would
make a full-blown D X knob-spinner
feel like two turns of No. 100 cable
with the wire stolen out of it. And
then——

There was a bad hiteh. Partlv due
to those worme and partly due to
Leonidas Buller Bones. But I see
that this needs filtering out.

A Resurrection

I will go back to the evening when I
went round to Ambo’s shack, bulging
with beneficence and blue prints.
Madame was in the mysterious regions
hevond the bead curtains at the end of
the hell (or passage). polishing the
panels of the latest thing in Ambo
Juniors, judging by the howls.- Pa
Twipe, who ushered me in, looked like
something that had - been caught
dying at the age of a hundred and
four and then thoroughly monkev-
glanded. This unnerved me. because
it was all my fault for having made
him shave.

Ambo was seated at the table
pleying with plasticine. By his side
was a near-mahogany cabinet which
sttuck a familiar note. It was the case
of the crystal receiver which 1 had
flung out of the window and which the
dog had buried. This evidence of
body-snatching gave me a bad volt-
age drop along my spinal marrow.

* You ghoul, " I said. ** Wheat in the
name of Mho made you resurrect that
frightful junk ? And what’s the game
with. this putty ¢ Are you preparing
to glaze a hothouse for taters 2

Ambo rolled a blob of the stuft
between his palms.

“ Tam making models of wire worms
for use during my lecture on “ fdible
Tubers and Their Enemies” at the
Institute of Applied Pestology. Have
a. look at the real things: old koy.
Aren’t they fierce 7

“Ambo’s Folly ”

He lifted the lid of the box and per-
mitted me to take one horrified glimpse
at i1ts writhing contents.

““Did He Whe made the lamb
make thee? 7 I quoted. turning
hastily away. “I came round to
tall: about wireless, Julian, but, of
conrse——"

“Ah! Wirelesa'! That reminds
me,” he replied, in the tonz of one who
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recovers consciousness. “ You know
that mast in the garden ? ”

I knew it. 1 used to call it
“ Ambo’s Folly.” It was two hundred
feet high, best ship steel, anchored like
a Dreadnought, stayed like the sticks
of a windjammer, and insulated in
fourteen holes.

A Licence Enquiry

“ What,” I said, ‘ have the wire-
worms pulled it down at last? I
always warned you——"

“No; but it’s under suspicion.
Several days last week a fellow has
come and looked at it thoroughly
through a pair of binoculars. He’s
had quite a crowd helping him each
time, and the rumours the crowd
sent. round were very interesting—
specially to me. The best was to the
effect that I was boring for oil with it.
I offered to let the binocular chap
c¢limb up and satisfy himself that therc
were 110 nests up there, but he ‘had no
humour. Then, yesterday evening,
he called here and asked whether I
listened. I said thatdepended on what
there was to hear ; he seemed awfully
bucked and asked to see my licence.”

“Ha! Ho!” That was my in-
terruption.

A fellow came and Icoked at the
mast through binoculars

“ Well, of course, I seid I didn’t
need one because I was born with my:
ears, and had not infringed anybody’s
patent except perhaps that of an
elephant. Then he said he meant did I
“listen in,” and I told him ° Yes, and
out as well,” at which he grew hot,
blushed, and asked whether I used
wireless. I said I should have to take
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counsel’s . opinion as to that, and

asked him to call to-night. T thought
you and he might thrash it out.”
“You're¢ a cool hand, Ambo,” I
said ; “ but you have the makmgs of
a genius. 1 will “bandy words.with
this bloke-right blithely. Meantime
?”  And. here I whispered to
Daddy Twipe,
neighing like. Tattersall’s.

“Me Name Is Bones”

Presently there was a knocking at
the front door—something midway
Letween the postman and the young
man who cleans the windows. ~ It was
the Inquisitor. Ambo and I exchanged
winks and then settled our faces.

“Come in, Mr.—er—” 1 said
briskly, as he stepped through the
doorway, and, in an undertone,
“ Ambo, have you chained up that
snake ! You remember the last time
someone—— Oh, you have?
Good ! ”

Our visitor was an under-nourished
male, clad in a shiny-blue serge suit
rather shrunken at the coat-tail.
He side-stepped at the reference to a
snake, looked under a chair, put his
hat under it—he had refused to part
with it in the hall—and sat down.

“ Well, Mr.—er—I don’t know your-

name, by the way,” I said.
“ That don t matter ! See?” |
“ Ob;: byt I-must know,” I said.
“1 musé know, wn.h whom I am’ dfbal-

T
gl A By

Our vxsltor an under nourxshed.
male, sat down s .

% Yorc dealing with’

Office! See ?”

“Ah! Good evening, postman,
I tR]

“Neow ! I never said 4 '

“ Ambo,” I said sharply, * this-
gent, contradlcts hxmse]f il put

him down as Buggins.”
him.

That roused

who " flickered off,”

_what I called here ternight fer is

the" - Post -

him.”’

_the imb of. the G.2.Q.

“As a matter of fdct, me name
is Bones, but it hasn’t——’

“There you are! I wasn’t far
out. Imitials ??”’

13 L. B.’7 o

“Not Lulu surely,.’” I. murmured.
“ Ah, well—Lulu Bones be it.”’

“"SBcuse me! That’s wrong. It’s
B fer Buller.” )

“ Great Scott, Ambo!” I said,

“ did-you or did you not -hear him-

Now he says it’s Buller.
Most unreliable witness. I shall write
to Sir Jonas about him. Get his
stripes cut off or his beer-money
scrounged. What ?”’ :

“’0Ow, neow,” cried our visitor.
“ B fer Buller and B for Bones.”

“ You are wrong,” I replied gravely.
It is freely acknowledged by all the
best authorities that B was a Butcher
who kept a Bulldog. But what about
the L. Did you say Lulu ? ”

“Neow ! It's fer Leonidas. §
Greek fer Leonard, I expect.

say Bones ?

Sorter
But

Bones Asks Questions

“Pardon! One moment,” I said.
‘“You are Leonidas Buller Bones.
Age?”

“ Wa--~what fér 2

L P ‘enty-odd. Rlvht! Occupa-

,t’onrlin

“ But; fsay, mister, I'ni not——

4 Ncycr -mind what“¥ou'aré not!
You ‘are’ no‘E Eidu, or Babouchere or
another, Occupatlon 40

e I’lﬁ—but that don’t niatter,
mlstcr

“You - cannot come here, Mr.

:Bullcr——er——Bulbones, and a.sk _ques-
: tnpns w1thout presentmo your cre-

dentfalg, “you know. 'Who aré you ?
What are you ? (Ts that your wuncle
having another fit, Ambo ?) "’

Mr. Bopes felt for his moustache,
missed _it, -and scratched hls head
nervously.-

< 1’nf-from - the Post Ofﬁce 2 he

:saids” ““ Sent round, ke’
~“By.gam!? putin Ambo. “T've
-got lnm Tow. . Of course.” And his

little brother-delivers the neispapers.
Why, how you have got on, Boner—
er—Bulls—I mean. Buteher.”

“ Yes,” 1 replied. *.Resl nasty
cxam, I believe. . J oara.fry Cross Tots,
Double Decimals and Long-Bistance
L_oganthms He’s got & -head on
And 1 smiled swéetly-- -upon

“What I called; about was to see
483

yer licence, that’s all. Lessee it
and the matter’s over;” he said.

I solemnly produced Ambo’s dog
Ticence.

“ That’s fer a dog,” said Leonidas
with.intelligence. .

“ Quite ! ” I.answered. -
dog my friend possesses.
goes untaxed—so far.”

“Yes, but I don’t want to see yer
dog licence ; ; it’s yer wireless licence
P’m after. Sec?” 3

“It is a
The snake

X Ambo,"’ lsaxd “he’s
escaped.

I handed him mine, and his jaw
dropped, until he noticed the address.

‘“Ar! Hall in order, sir, but what
about this house ?

“ What about it?

‘ Where's the licence, ‘hey ?”’

“ What for ?” -Here Ambo snorted
with joy.

“ Wireless.”

“ What wircless ?

“ This here gentleman’s.

“Has he admltted that he has'
installed a receiver ?’

“ Well, no! Can t say he did,
properly speaking.””
““Then why do you ask for his
licence' * Have you asked next door s
Does Mr. -Ambo 160k like a free and’
(nhghtened B.B.C. patron s

Worms Which. Turn!.

Just then our victim’s eye'lighted:
on the mahogany case, which bore the:
legend, ‘‘ True Blue Crystal Set’”
(Pat. apphied for.)”

“ Why, look there, mister ! What’y
that 2’ he chuckled.

** Ambo, you ass,”’ 1 groaned, * the
game’s up. All-right, Lulu, you had’
better make sure,” and I gave the’
wormery a shove- in his direction.’
He snapped up the lid and with a-
sneering :

“1 know the- feel of a cat’s-
whisker any day,” plunged in his
hand.

(Continued on paje 546.y
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MORE ABQUT THE
‘BLACK PRINCE :

HORTLY

after
description  of

I wrote my
the “ Black

Prince ” in last month’s Moper~
WireLEss, the opportunity presented
itself of having the original set tried
at the house of a friend in South
London. While the report of its

®

//f//'ﬁ

S,

204y %
L
!
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achievements was most flattering. the
point that interested me most of all
was that, when tried by a listener who
had not previously touched the set
(on a temporary aerial to boot), foreign
stations were picked up with accuracy
by the calibrations given on a card
attached to the instrument. On visit-
ing the house a few days later, I easily
picked up Rosenhugel in daylight on
the loud speaker.

Suitable Valves

With the multiplicity of walves
available to the British constructor. it
1s becoming more and more the
problem to find just which is the Lest
combination for a given set, partic-
ularly as almost daily I am receiving
gpecimens of new types or new
modifications of . older types. At
present, of course, the new high-
magnification valves ,. designed for
resistance - capacity - coupling  aze
“ booming,” but with all of them we
must face the fact that they cannot
handle large volume as satisfactorily
as the valves of more moderate magn
fication and impedance.

In the casc of the ““ Black Prince ™, if
you want the best volume on distant
stations, then the high « valves will
give it ; yet prolonged tests with the
receiver have shown that with &n
overall sensitivity of such a high

Some operating notes concemmg
this efficient “ M. W.” four-valve
receiver

figuze, it 13 possible to use medium
« valves, if vou have them on hand, and
still get splendid distance reception.
So far as the nearby station is con-
cerned, the best combination seems
to be a high « valve as the detector
with 250,000 ohm resistance in the
anode cireuit, and for the first note-
magnifier a valve of a magnification of,
say, 20 to 25, with a 100,000 ohm
resistanca in the plate. using, of course,

a super-power valve in the last stage.

With such an arrangement a one-
megohm grid leak for the first L.F.
valve, with half a megohm as the
spetial stabilising resistance in series
with the grid, and a quarter megohm
leak for the second notc-magnifying
valve, make an excellent combimation,
giving a wonderful volume from the
local station without any trace of
distortion, vet also giving thoroughly
adequate magmﬁcatxon of - wedk
signals,

\

T should like to take this opportunity
of saying that I am in full agreement
with Mr. K. D. Rogers’ notes on the
valves for the ¢ Black Prince ” on page
380 of the last issue, all the valves
he names having been tested in the set.

The Super-Power Valve
As indicated in my previous article,
I am a great believer in the modern
super-power valve for the last stage,
when adequate means exist for
supplving the H:T. current, but, at
the same time, it is not advisable to
pass the plate current of a super-
power valve directly through the
windings of a loud speaker, for which
reason I recommend the use of a
filter. The filter was not built into the
“Black Prince " as the same filter can
e used for a number of sets and shou!d
really be considered as a separate

accessory, like the H.T. battery.
A filter i3 so simple a device that
there is really no need to deseribe the
construction of any instrument speci-

Looking down at the baseboard of the ‘‘ Black Prince.”
489
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ally built up. My own experience
shows that with the modern low-
impedance loud-speaker such as a
cone of one of the various types now
deservedly popular, a 20-henry choke

and a couple of one-mfd. condensers -

are all that is required. A theoretical
diagram is shown in Fig. 1 and an
actual 20-henry choke and two con-
densers wired up on a board are shown
in the accompanying photograph. I
strongly advise all readers who are
likely to use a super-power valve to
make up a little unit of this kind.

It possesses several advantages.

e
R e,

valve of the ¢ Black Prince,” in place of
a two-megohm originally specified.
I find that this gives a slightly im-
proved reaction control with most of
the high « valves. The change is not
an important one, but it is worth
trying, particularly by those readers
who like to work a set on the limit
of sensitivity in picking up very
distant stations. This is quite per-
missible on the ‘ Black Prince ” as,
when neutralised, it is a non-radiating
set, and you will not disturb your
neighbours if accidentally you use too
much reaction. P.W.H.

A 20-henry choke and two 1-mfd.
condensers are all that is necessary
for the filter unit. -

Firstly, the windings of expensive
loud speakers are adequately pro-
tected ; secondly, the loud speaker
can handle more energy without
overloading, as the direct current
component is removed from its wind-
ings, and, thirdly, if you are using the
loud speaker at a distance from the
set the Jong leads will not need to
carry any H.T. current. A further
point is that there is no need to worry
about the polarity of the windings
of the loud speaker, for as this only
carries the audio-frequency pulses,
there is no chance of demagnetising
the instrument by wrong connection.

A Different Grid Leak
Quite likely you will have a small
box that can be adapted to take the
filter unit, in which casé an ebonite lid
can be fitted with four terminals, two
for the input and two for the output.
By the way, I now use a three-
megohm grid leak for the detector

FBTIIFIBROBIHIBGBES
SRADIO NOTES
2AND NEWS OF
THE MONTH

), A Fealure in which our Contributor brings ¢3
3 {0 your notice some of the more interesting ¢
& and important Radio News Items of the ¢
Month, :

@ -
& Conducted by P.R. Bird @
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BBBOB

Broadcasting from a Buried
Aerial

HE famous New York station

W RN Y—which works on 375

metres and is often picked up

in this country—is going ““on the
air” from underground! In co-
operation with Professor Rogers, who
has developed the underground
aerial system, the station authorities
are laying a terra cotta pipe
6 feet deep in terra firma! The
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‘acrial is to be drawn through this

pipe, and then a short-wave broadcast
transmission will “go out” from
WRNY at the same time as the
ordinary programme on 375 metres.

Good Going on Long Waves

Have you noticed how well  the
long-wave stations are coming over
of late ¢ Daventry, Radio-Paris and
Hilversum used to be the only ones
worth tuning-in, but now the Eiffel
Tower transmission has improved,
and right up on the 4,000-metre mark
there i1s Konigswusterhausen in fine
voice. Kovno, too, on 2,000 metres
is pretty good, if one can unravel him
from the C.W. interference. (It’s a
thousand pities that these continnous
wave stations are so conscientious,
isn’tit ¢ If only they wouldn’t wave
quite so continuously !)

Croydon Calling

A powerful new wireless station
is to be erected at the Croydon air-
port, for the Air Ministry. The
aerials will not be at the acrodrome,
hut will be situated several miles
away, and operated by the “ remote
control ”’ system.

The power, wave-length, and:
other details are not all made public
vet, but provision is to be made for,
improved radio direction-finders, to
assist aircraft during misty weather.

Not so * Petit
South-of-England  listeners are
being rather puzzled by the be-

haviour of their old pal Petit
Parisien. This popular station has
been oiling its aerial or spring

cleaning its output in some way, for
signals seem to be unusually vigorous
lately.

In addition to this increased punch
behind the signals, the French station
is getting quite a reputation as a
duettist, several listeners having re-
ported picking up its transmission
on about 175 metres. Is this a short-
wave young brother, or can it be a
cross-Channel harmonic ?

Britain’s National Radio
Exhibition

It is announced by the organisers
that the National Radio Exhibi-
tion will this year begin on September -
24th, and close down on October 1st.
It will be held in the New Hall,
Olympia, London.

(Continued on page 559.)
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A short article describing
how the B.B.C. are paving
the way for the regional
scheme of broadcasting.

By THE EDITOR,

writing and informing ‘us that they
have been disappointed with the
results from Langenberg, and in many
cases the signal strength does not
seem to have been greater than that
of the Stuttgart or Hamburg stations,
which are four-kilowatt transmitters,

The main object of the new Daven-
try station is to provide crystal-set
reception over a very wide area so
that all listeners will have an oppor-
tunity of an alternative source of
programme ; and an exclusive wave-
length will have to be found for the
station, and one that is not too near
that of the wave-lengths of the other
B.B.C. stations.

High Power Essential
Here again Langenberg is an inter-

One of Daventry’s aerial masts.

HE new 20-kilowatt ** Junior”
Daventry station is very nearly
ready : tests-have already been

made outside broadcasting hours.
The B.B.C. have not, however, as yet
made any public announcement with
regard to the general efficiency of
this station, although many amateurs
report that they have heard Daventry
Junior testing.

Daventry Junior is to work on
high power and on a wave-length
between 300 and 400 metres, and it
is anticipated that the transmissions
from this station will cover a much
larger area than the present high-
power station, 5XX. Daventry
Junior, in fact, 13 comparable to the
high-power station, Langenberg, in
Germany, which fs now working on
about 468 metres with results which
have been somewhat conflicting,
although on the whole evidence seems
to indicate that the results have not
been as satisfactory as had been
anticipated.

We have had many correspondents

esting object lesson, for several Euro-
pean broadcasting stations have found
their vieinity to Langenberg (from the
wave-length point of view) unsatis-
factory, and they have had to alter
their wave-lengths in order to avoid
interference from Langenberg.

—eAniors.

Captain Eckersley has stated that
the B.B.C.’s plan is to place the new
high-power transmitter well away
from the large centres of population
at present served by broadcasting,
and to give in general the same signal
strength over large towns as is done
to-day by the main B.B.C. stations.
High power ‘is essential, in Captam
Lckersley’s view, to any new scheme
of broadcasting distribution, in order
to give an uninterrupted service for
every listener in the country.

The Regional Scheme

In his opinion' a large number of
low-power stations ecannot fulfil this
condition. Whether Daventry Junior
will prove the success anticipated
remains to he seen, and whether it
will mean the wiping out of reception
of several Continental stations in this
country also remains to be seen.

In broadcasting practice there is
undoubtedly a trend in the direction
of high-power stations to take the
place of the present 13-kilowatt main
B.B.C. stations, and one of the chief
duties of Daventry Junior will be to
supply data in connection with the
scheme for the new regional trans-
mitters which, if erected, will work
on high power ; that is to say, on a

power of about 20 kilowatts; and

The main control table at 5 X X, with the aerial tuner to the left,
491 ‘ '
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will replace the 13 kilowatt stations at
present in operatlon
Thus the trend in broadcastmg i8
ex_actly apposite to that in commercial
wireless, where~many_ critics believe
that the day of the high-power station
is over and that short-wave, low-
" power stations are not only cheaper
but even more officient than the long-
wave, high-power stations, There

—

The Langenberg station.
5 X X.”

“Germany’s

has been, of course, a good deal of

criticism about Rugby, which cost
about £480,000 to build, and the
recent success of the Beam stations
in commuuicating with Australia and
America lmve again drawn attention
to-this eontroversy.

Some .critics believe that there is
no cl&sfnuo' between the long-wave,
high‘power system, and t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>