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' dusie wherever you

In any room, at your own home or your friends’,
anywhere and everywhere you go you can hear radio
musi¢ at its best. The wonderful Mullard Master
Five Portable Receiver makes you independent of an
aerial and earth and gives you music anywhere at the
touch of a switch. Receiver, batteries, aerial, loud-
speaker are all contained within the attractive cabinet.

Operation is of the simplest—one dial tuning! The
Mullard Master Five gives amazing choice of
programmes and is highly efficient on the long as
well as the broadcast wavelengths—an achievement
rare with portable sets. Its tone is rich and realistic
—no sacrifice of quality is made to its compactness
and portability.

The Mullard Master Five is the modern version
o/ tdeal radio.

Mullard

, ( 7RMASTER FIVE

Y ou can build the Mullard Master
Five yourself quite easily and save
yourself pounds. Its constructionis
simpler than that of many smaller
and less efficient receivers. The
unique Plan of Assembly is your
assurance of success. No previous
radio experience is necessary.

Post coupon now for full details
‘and free copy of ‘‘Radio for the
Million,” Vol. 2. No. 4.

To Dept. 18,
Radio for the Mllhon
63, Lincoin’s Inn Ficlds, W,C.2,
Please send me free Plan of Assembly of the
Mullard Mas(et Five and copy of ** Radio lor the
Million," Voi. 2, No.

- Name..oo o
[ Block letters),

Address........

VRLCOD. |, eauqornmssssoossusessosins-coemeossias o mampg.eosvese oouverosimanare
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MARCON

At its introduction, the “ Ideal ” Transformer achieved an
immense advance in wireless reproduction. - To-day all
transformers are judged by that high standard. Not only
is every ‘“Ideal” guaranteed against mechanical trouble,
but each one has a guaranteed amplification curve within
5% of the standard. From the top of the scale, right
down to the lowest register, every frequency is perfectly
interpreted and amplified ; every note is given its own true
value, undistorted, uninterrupted

“IDEAL” TRANSFORMER

This famous Marconiphone Transformer combines particularly high inductance
with an unusually low self-capacity, whilst the large iron core precludes any
possibility of saturation under normal working conditions. The * Ideal” is, to
all intents and purposes, distortionless throughout the musical scale, and guaranteed

against mechanical and electrical defects for twelve months, Ia four ratios: Mm'coniphone < Ideal” Transfo;'nzer,

2:7tor, 4tor,6tor, and 8 to 1.

POPULAR
TRANSFORMER

An inexpensive but efficient little
instrument suitable for small receivers
Price 12/6

ar portable sets.

Price 25/- each,

UNIVERSAL
TRANSFORMER

These have a higher inductance than
any other at a similar price, and offer
extraordinary value. wo ratios are
available: 27 torand 4 to . Price 16/-

249

THE MARCONIPHONE COMPANY, LTD.
(Dept. P), 210-212, Tottenham Court Road, London, W.1.

Showrooms :
210-212, Tottenham Court Road, W.1, and Marconi House,
Strand, W.C.2.
M
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The “ Wireless Constructor.”

The Magnavox Speakér gave a rendering of
programmes which was a sheer delight to the
discriminaling ear.

The ‘“ Broadcaster.”

Our lests convinced us that the Magnavox is the
best moving-coil speaker sold. The reproduction
was as realistic as could be.

Mpr. W. James in the * Morning Post.”’

Regardless of price the very best I have ever heard.

Radio Editor of a well-known Northern
Nerospaper.,

No other speakers compare in the slightest degree

with the Magnavox.

To endeavour to publish all the testimonials
which we have received from the leading Radio
Engineers and amateurs in the country would
mean our bookmg all the advertising space in
this journal.

REALISM—

You can hear the bowing of the strings of the
double bass and the beats of the drums in their
true tone colour. There are no jarring sounds
and the haré) does not sound like a flute with

Magnavox pcaker Units. There are models
for A.C. or )
MYPERA- &, 00 w7 000 g8

PR IROIET, .~ 1.0 i ool g

. D.80/1 AT R R

- D80/2 A, | s il TR

M.7
Belvedere Flre Screen Baflle for all
Magnavox Units.. »
The Lyric. with M. AR Wit o o R
Lyric Baffle only .. .. .. .. £l

REMEMBER THAT ALL MAGNAVOX
SPEAKER UNITS ARE EQUIPPED WITH
INPUT TRANSFORMERS, 10-rr. INPUT
AND FIELD CORDS AND FIELD SWITCH

OND NOoOOoOWO
QNS QOO

THE GREAT VOICE

The Second Edition of the Great Voice Booklet is now ready.
you all about Movmg-Col
for A.C. and D.C." There are 36 pages full of illustrations and diagrams.

for your copy of this new booklet to-day; price 3d., post free.

e - .

ROTHERMEL )

CORPORATION . LTD.

24-26,MADDOX ST,LONDON.W'L

This booklet tells

Speakers, Pick-ups, Volume Controls and Amphsﬁers
end

D.8o.

Belvedere.

4 g c
Aotherme/Wescty london

The Or{qinafa'/s;of//zeMbvihj(bszpeaker'
And now read what others say:—
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wality Tells! )

ANY manufacturers of the finest receiving sets and-eliminators
M use Electrad Resistance Controls. Scores of radio engineers
and technicians specify them extlusively. Only controls of
perfected designs, proven performance and dependability could enjoy
such universal endorsement.

Electrad specializes in a full line of resistance controls for all radio
purposes.. Dealers everywhere sell them.

Truvelt All-Wire Resistances

The unique, air-cooled construction of Truvolts makes for unusual
accuracy and permits the.carrying of heavy current loads with a high
factor of safety.

Truvolt Variables simplify H.T. Eliminator construction by eliminating
difficult calculation and making all adjustments easy. Twenty-two
stock types. 15/6 each,

Truvolt Fixed resistors are adjustable to different set values by the
use of sliding clip taps—an exclusive Truvolt feature ! Made ‘in all
desirable resistance values and circuit ratings.

Royalty Variable High Resistances

Here is a Variable High Resistance that is entirely free from harmful
inductance and capacity effects. It is widely recommended wherever
a unit of this type is required in the circuit. Eleven types coverting a
range for every purposé. 8/- each. Potentiometers 9/- each.

TONATROL

Perfect control of volume to adapt your reception to the occasion
and individual taste is necessary for the full enjoyment of your radio.
Tonatrol Volume Controls are designed in types to meet the specific
needs of all circuits—A.C. or conventional battery type. Furnished in
standard types or with filament switch or power switch attached.
8 -to 15/6 each.

ROYALTY VARIAELE ‘i
RESISTANCES

Please send me descriptive folder on all Electrad products, and
put me on your mailing list for similar literature.

Represented by The

ROTHERMEL CORPORATION, LTD.,
24-26, Maddox Street, London, W.I.
PPhone : Mayfair 0578-9, 4286. Telegrams: ' Rothermel,” Wesdo, Londoa,
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EVEN A MERE
NOVICE CAN GET

23 STATIONS

ACK of selectivity limits the range of any

LReceiver. There is no pleasure in listen- '
ing to a foreign programme if you can hear RADIO PARIS
your local station all the time. With the

wonderful new Cossor Melody Maker you can !

get full enjoyment from the continental broad-
cast. It has knife-edge selectivity, it will cut
out your local station like magie. It has
enormous range. Even a novice can bring in
programmes from 23 stations. The skilled
operator can bring in many more. Get the

ick of the programmes with the new Cossor
Melody Maker. Anyome can build it in 90
minutes. It’s as simple as Meccano. Fill in
the coupon now.

pROBABLY CGE¥
o ORE ON THE
ERT‘JI_

er, w w?
“ I J
4;‘,% R 403 %y O
Qg g, 2,
‘gé?ji:[r 3 =, ‘57}’

“or,

e

By 73 h Melody Maker

%, .'.,'.’.." ------ . -......,._".. Q";C’);e‘% y
A

Adu, A C: Cossor': Lid., Melody Departinent, Highbury Grove, London, N.5 @6733
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THE EDITOR’S CHAT

In. which Percy W. Harris, M.LLR.E., the Editor of the ‘ Wireless Constructor,” discusses The
“ Pentwin,” The New “Business Man’s’’ Four, and other items of interest to all readers.

IRELESS enthusiasts who are
new recruits to the hobby,
and who have had their first

experience of long-distance reception
this winter, will have noticed the
remarkable variations of conditions
from night to night and, indeed, from
lour to hour: With aerial and earth,
batteries and valves remaining pre-
cisely the same, it will have been
found that on one night almost any
station in Europe seems to come in
with clarity, while on others even the
most careful use of reaction fails to

Regular readers of the WIRELESS
CoxstrucTor are well aware that
in all our articles we endeavour to
give the reader just such an idea, for
which reason we are publishing this
month a second test report on the
New, “ Business Man’s”’ Four, one
of the most remarkable designs we
have yet published. Iast month we
gave a one-hour test report on the
200- to 600-metre band, and this
month we are giving another report

reveal more than a few.

Bad Nights and Good
The experienced listener,
well acquainted with these peculi-
arities, is able to allow for them, but
it often happens that a newcomer to

the art, testing a receiver for the first [}

time on what we generally call “a
bad night,” is particularly dis-
appointed with the results he obtains.
Similarly, another new enthusiast

trying his new set on a good night ||

being ||

taken over an even shorter period
immediately after the tests with the
long-wave coil had been completed.
Neither night was specially picked.

What the ‘“‘Pentwin’’ Does

The New “ Business Man’s” Four
was exhibited and demonstrated at
1 meeting of The Wembley Wireless
Society recently, when its great
sensitivity and ease of handling
aroused much favonrable comment.

ALL-ACROSS-AFRICA RADIO

N ‘e

may get a quite exaggerated idea of || Sl

its general capabilities.

New * Business Man’s”. Four

By picking a particularly good
evening, or by collecting the results
“of several good evenings’ work, it is

possible with a most mediocre re-||

ceiver to compile a test report of aif

very alluring variety. But although
such reports may create interest they
do not tell what the average reader'
particularly wants to know, namely, |

o g

what a given set is likely to do
under normal conditions with the
average aerial.

This view shows the interior of e Chevrolet wvan which recently roughed-it all

the way from Cape Town to London, keeping in radio
means of the short raves.
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In the case of the Pentwin’—
our ““star” receiver this month—it
-would have been very easy to compile
a long list of stations heard, but as
conditions vary so much from night
to night at the present time of the
year we are contenting ourselves by
stating that its distance-getting pro-
perties are fully equal to those of a
well-designed set using a detector and
two stages of low-frequency, while
the strength of reproduction is abant
the same as that given by a three-
valve set with one stage resistance
and one transformer coupling.

Pentede Facts

The Pentode valve is comparatively
a newcomer in the wireless market,
so that at the time of writing
there is still some difficulty in obtain-
ing delivery of these valves, and
it is a little early to pass any opinion
ag to whether the Pentode type of
valve will ultimately displace the
ordinary low-frequency type. In
order that readers may fully under-
stand the many problems connected
with this valve we have arranged wth
Mr. G. P. Kendall, B.Sc., to describe
the new device in detail in the present
number, and this article should be
carcfully studied by all who like to
get at the real facts.

An American Analysis

In response to a large number of
requests, we are publishing in the
current issue an analysis of American
commercial wireless ‘circuits in order
that our readers may compare them
with arrangements used in_ this
country. We believe it is the first
time any such analysis has been
published, and we believe the article
will be found of great value not only
to the experimenter and home con-
structor but also to the industry at
large. A further article of this type
is now in preparation.

Another “‘ request ”’ item, as they
say in the broadcasting programmes,

TR T G R H TR T T T RS
NEXT MONTI{—‘-

12

Picking up Pictures from
- VIENNA
with the
NEW ¢ BUSINESS
MAN’S” FOUR!

ST TR BT

LRSI T
S L L

€

| % REPORTS FROM READERS %

13 the complete all-majns D.C. re-
ceiver designed for those many people
who cannot make use of alternating
current apparatus but have direct
current mains in their house. The
results given by this receiver are
particularly good, and although the
construction may seem rather elabo-
rate it must be remembered that this
set contains not only the wireless
receiver but a complete plant for
converting the electric current from
the mains, with its many irregulari-
ties and high veltage, into that
required not only for the lighting of
filaments, but also for the provision
of perfectly smooth and hum-free
plate current. Even grid bias is
provided from the mains, so that there
18 not even this small battery to
change.

Next month I hope to tell you of
some really remarkable developments
in the WirrrLess ConsTrucTOR labor-
atory, and of the results of a series
of most interesting experiments at
present being completed. Meanwhile,
I would take this opportunity of
thanking the numerous readers who
sent us appreciations of the Wire-
LEss CONSTRUCTOR.

B S S S L e

el ’:¢
g{: The ‘“P.C.” Three—The * Seven- ¥
Valve Super~Het.”’ P

b

*
EaE e e o e R

Sir,—About three months agoe I
made up the “P.C.” Three, which was
published in the WireLEss Cox-
sTRUCTOR for August. The coils I
made as specified (except for the
34 D.S.C, instead of which I used

The results are simply amazing, as
up till now I have had forty-three
stations on the loud speaker, some of
them at good strength, and with a
one-valve amplifier they all come in
at excellent strength. -

Some of the stations received are:

*Vienna. *Madrid
*Brussels *Leiprig
Aberdeen London
*Langenberg Prague
*Frankfurt *Paris
*Glasgow *Bournemonth
*Toulouse *Breslau
*Stuttgart *Dublin
*Neweastle *Nurnberg
*Belfast *Viborg
*Dundee *Nimes
*Edinburgh Orebro

254

Cologre Biarritz
*Lille *Kiel
Nice (Juan les Pins).

The stations marked with a star
all come in at good strength, with
just the three valves.

The forty-three stations I have
logged are all in the broadeast band,
as I have not wound a long-wave
transformer yet. My aerial is about
30 ft. high and 50 ft. long, being
about six miles from the Glasgow
station. This performance strikes me
as being very good for a three-valve
set. The selectivity is very good, as
well as the range of the receiver,
because I can tune in Stuttgart at
63 deg. without a trace of Glasgow
hardly, which comes in at 68 deg.

Wishing you and your paper the
best of success.

Yours sincerely,
R. M.

Near Glasgow.

The * Seven-Valve Super-Het”’
Sir,—1 have constructed the
super-het designed by you and
described in the July WIRELESS
CoxsTRUCTOR, and I wish to tell you
what an extraqrdinary receiver I
think it is.- The input from the two
intermediates to the A.F. stages is
so enormous that I have had to put a
Marconi P.625A in the last stage,
which improves matters considerably.
(My first six are Mullard P.M.5X.)
Distant stations such as Breslau,
Prague, Vienna, Budapest, Madrid
and Barcelona come in at enormous
strength on - the speaker (Brandes
Ellipticon), and the clarity of speech
and quality of music and singing is

| wonderful.

I find that with 140 v. H.T .3, 80 v,
H.T.2, and 60 v. H.T.1, with 21 v.
grid bias on the output valve, the
whole receiver consumes 25 m.a.
when potentiometer is near oscillating
point ; rather more, of course, when
turned back towards positive for
reception of 2L O and 5G B and
other powerful stations. I don’t think
this consumption is excessive.

On the whole, for range and
quality combined, I think this is the
most satisfactory set I have ever
handled or heard of.

Many thanks for making so excellent
a receiver available to your readers.

Yours truly,
Georee 8. C. C.

Berks.
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w N FHEN you set out to build for
yourself a wireless receiver

you may aim at long-distance
reception, using telephones only ; at
short-distance reception on the loud
speaker ; at long or short distance on

LIST OF COMPONENTS

: (Parts actually illustrated are in

3 brackets.)

Cabinet to take 10 in. X 7 in, pane}
and 7-in. baseboard (Cameo). (Ray-
mond; Caxton, Arteraft, Bond, etc.)

1 10 in. X 7 in. panel for same, { or
% in. (Ripault). (Radion, Ebonart,
Trolite, ete.)

1 Variable condenser, °0005 mfd.
(Lotus). (Lissen, J.B., Cyldon, ete.)

1 Miniature reaction condenser, ‘0001
mfid. (Bowyer-Lowe). (Cyldon, etc.)

1 On-and-oft switeh (Benjamin). (Bul-
gin, Duco, Lotus, ete.)

1 Six-pin base (Lewcos). (Colvern,
Duco, ete.)

1 Lewcos Super coil, C.A.C. size, with
No. 4 primary for the lower band and

1 Lewecos Super €.A.C. 20 coil with 10
or 12 primary for upper band.

Terminal strip with 10 terminals (Mag-
num).

1 Fixed condenser, 0003 mfd., and
clips (Lissen). (Dubilier, Mullard,
T.C.C., Atlas, Magnum, ete.)

1 grid leak, 2 megohms (Dubilier).

. (Lissen, Mullard, Igranie, ete.)

1 Radio - frequency choke (Lissen).

(R.L.-Varley, Leweos, Wearite, ete.)

Good quality low-frequency trans-

former (Marconiphone Universal).

(Igrapie, Mullard Philips or other

small size type.)

Valve holders (Bemjamin). (Formo,

Bowyer-Lowe, Lotus, Magnum, ete.)

Fixed condenser, 1 mfd. (Dubllier). :

(T.C.C., Ferranti, Hydra, ete.)

Special pentode output trans-
former (Marconiphone).

Wire-wound resistance with ter-

minals, 20,000 ohms (Lissen).

Vernier dial (Indigraph). (Any good

vernier dial will suit.)

(<Y

T - I )

Foasrion

the loud speaker, or even, in the
simplest possible case, at short-
distance reception on telephones only.

If you are fortunate enough to be
free from any financial care and can
imvest in just whatever apparatus

SAX

you like, you may perhaps wish to
build something very elaborate, with
a multiplicity of valves and all kinds
of arrangements for long-distance
reception of the finest possible quality,
but if you are representative of
ninety-nine out of every hundred
readers, then there will be certain
definite limitations which you will
have to impose upon yourself in cost,
size and work involved.

Local and D.X.

Although for first-class long-dis-
tance reception one or more stages
of radio-frequency preceding the de-
tector are highly desirable, if not
imperative, there is no gainsaying the
fact that a well-designed detector

O ————

it

8.8
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PERCY W.HARRIS ring,

This sct is a revelation of what two valves can be made to do—in

faet, it is a two-valver which gives three-valve results.

this article and *‘ get in ** on this remarkable receiver,which
everyone will soon be bnilding.

Read

circuit with accurately controllable
reaction, followed by efficient note
magnification, is a thoroughly reliable
circuit for a good deal of our recep-
tion. For this reason a detector with
reaction followed by two stages of
low-frequency magnification is by far
the most popular of all arrangements,
and when well made, properly used,
and connected to a good aertal and
earth, it will bring in quite a number
of stations other than the local and
the  alternative.”

A number of designs of this type
with sundry modifications for special
purposes have appeared from time
to time in our columns, a recent
example which is finding many
adherents being the receiver entitled

The completed ** Penticin,”’ with valves and coil in posilion.
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The *Pentwin ’—continued

“ Big Ben.”” This, you will remember,
is a detector with one stage of re-
sistance coupling and one transformer
coupling with a new wave-changing
scheme and other desirable features.

A 16 in. by 8 in. panel was used,
and even with this size of cabinet
the parts had to be well laid out in
order to avoid undue cramping.
Several designs put out by the valve
manufacturers have been much larger,
even as big as 21in. by 7 in. by 10in.
deep for a three-valver without auy
special output device.

Compact and Efficient

In many cases, however, we may
desire to build a very compact and
simply operated loud-speaker set for
reception of the local and alternative
programmes, together with 5 X X,
Radio-Paris and a number of conti-
nentals on the lower band. Is there
any way in which we can make the
set smaller and more compact with-
out adversely affecting either the
efficiency of the set or its ease of
construction ¢ There is a way, and
that only recently possible, namely,
by the utilisation of the *‘ Pentode.”

The pentode, which was an out-
standing feature of the autumn
wireless exhibition, is a five-clectrode
valve, and gives a much greater
magnification with one valve in a
low-frequency stage than has hitherto

of all our low-frequency problems,
and unless it is properly used the
results obtained with it may be quite
inferior to those to which we are
accustomed. It has one great virtue,
however—it enables a set to be made

Y

-

/*Jﬂt'z,'

Y791

been possible. The pentode -has its
own peculiaritics, and these are
clearly dealt with in an article by
Mr. G. P. Kendall, B.Sc., in another
part of this issue.

The pentode is not, as some people
have thought, an automatic solution

This * plan ” victo, clear enough to be equivalent to another wiring diagram, shows
the cssential simplicity of the * Pentwin.”

256

THEORET/ICAL C/IRCUIT

much smaller than would otherwise
be the case, and thus when sitting
down to plan a receiver which would
give loud-speaker results under the
conditions named, using only a very
small cabinet with single tuning
control, the special virtues of the
pentode were carefully borne in
mind.

Like a Three-Valver

The “ Pentwin,” which is the name
I have given to a new two-valve
receiver described in this article, is a
et with real three-valve performance
and many virtues hitherto associ-
ated only with a much larger set.
Used on the average aerial it will
bring in as many stations as the
conventional good three-valver (and
many more than some), it gives
exceptionally good quality with a
modern loud speaker of the cone and
moving coil type, while the filament
consumption of the whole receiver is
quite modest in proportions, thus
enabling a small accumulator to be
used.

On the other side of the balance
sheet the high-tension consumption is
practically as large as that of a de-
tector and two stages of low-frequency
magnification, 'using a super-power
valve in the output. This I must say,
is inevitable with the pentodes at
present on the market, if they are
used efficiently and as the makers
intend.

The circuit of the ““Pentwin” is
shown in Fig. 1, from which it will be
seen that a form of Reinartz reaction
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The *Pentwin ’—continued

The ¢ Pentiwrin >’ is just tico valves, one taming coil, a small set—and a wonderful
performance !

is used in the detector circuit, and a
special output transforner. By care-
ful design it is possible to builg the
set efficiently in a cabinet using a
10 in. by 7 in. panel, while the single
tuning dial and the small reaction
knob, together with an on-and-oft
switch, are the sole controls visible.

It might be thought that it would
have been simpler to omit the output
transformer, thus saving a little space
and cost, but experiment shows that
the pentode valve will not work satis-
factorily with many of the ordinary
loud speakers unless a special output
transformer is used. The transformer
incorporated in this case has been
specifically designed to operate in
the plate circuit of the pentode, and
I am more than satisfied with the
quality given by the whole receiver.

Transformer Coupling

The detector, it will be seen, is
coupled to the pentode by a low-
frequency transformer, this being
the best form of coupling in the
circumstances, having in mind that
we want to get both power and good
quality. A resistance stage could
have been used here, but there would
have been no appreciable gain in -
quality with one stage and quite an

ﬂPPreCiﬂ-blc amount of st,rength would The flex lead going to the side termixal on the pentode can be seen above.

257

have been sacrificed. A good modern
low-frequency transformer has an
excellent curve, and when only one
stage is used the results given by a
good transformer will be indistin-
guishable to the ear from those given
by the best types of resistance-capacity
units.

An Important Resistance

If you make a further examination
of the circuit diagram you will sec
that in the anode circuit of the
detector valve we have a radio-fre-
quency choke, the primary of the low-
frequency transformer, and a re-
sistance, this latter being joined on
the transformer side to & large fixed
condenser which is taken down to
the filament circuit. This resistance
serves no less than three separate
and distinct purposes,

In the first place it serves to reduce
the high-tension voltage supplied to
the detector down to the figure we
require, thus enabling us to use only
one high-tension positive throughout.
Secondly, it serves as an anti-motor-
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Y796 PANEL LAYOUT.

boating device, and prevents battery
coupling and feed-back, which would
in some cases spoil or impair the
quality, and, thirdly, it is a very
excellent safety device limiting the
current drain from the high-tension
battery should by any chance the
plates of the variable condenser
touch one another.

Tiven if we short-circuit the reaction
condenser it can do little harm to the
batteries, whereas if this resistance
were omitted and the plates short-
circuited there would be a * short ”
on the high-tension battery through
the comparatively low - resistance
winding of the transformer primary.
True, this shorting effect could be
prevented by the insertion of a fixed
condenser in series with the reaction
condenser, but by using the onc
-resistance for three purposes we can
dispense with the fixed condenser in
question and thus save cost.

New Tuning Coil

This receiver will introduce Wirg-
LESS CONSTRUCTOR readers to a new
kind of coil, the “Lewcos Super coil,
which has certain distinet advantages.
In the first place, it fits into the
standard six-pin base, and in the
second it has on its side three pins
irregularly spaced which fit into
sockets on a coil which is removable.
In the case of an aerial coil, the
removable coil can be the reaction
winding, and in the case of a

Note the resistance

| (supported by stiff

wiring) whieh serves
a triple purpose.

high-frequency transformer of the
split-primary type the interchange-
able coil can be the centre-tapped
primary.

Interchangeable Windings

The advantages of this new coil,
apart from its high efficiency, pat-
ticularly on the longer waves, is that
we can pick the reaction winding to
suit our particular purpose, and when
we use high-frequency transformers
we can pick a primary to suit the
degree of. selectivity and the valve
with which we are working. In the
present case, however, we are using
only an aerial coil, and to suit this
receiver I have chosen a reaction coil
No. 4, which suits our purpose
excellently.

Using transformer and not resist-
ance caupling, I find the reaction
winding on an ordinary reaction coil
too large, but by using a No. 4

(Continued on page 314.)
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Some typical faults and remedies reviewed.

By P. R. BIRD.

Loud-Speaker Location'

o ][F a loud speaker is moved from
one position in a room to
another position, does this alter

the tone of the reproduction ? ”

This question is very often asked
and often hotly disputed, for at first
eight it would appear as though the
tone of any loud speaker would depend
upon the loud -speaker, and wupon
nothing else. Butthe word ‘‘ tone ”
is capable of such a wide application
that most people would apply it to
the alteration in sound waves which
takes place when they are reflected
by different surfaces.

In any room the sound which
reaches us comes not only from the
loud speaker itself, but in the form of
reflected waves which, originating in
the loud speaker, are turned back to
our ears from the various room-
surfaces. The character of these
reflected waves will appear to differ
when reflected from a perfectly flat
surface, such as a wall, as compared
with when the surface is a ‘‘ broken ”’
one, such as a curtain or other soft
furnishing.

' Echo Effects

Moreover, apart from these surface
differences, the position of the various
walls, etc., gives rise to waves which
have a marked effect upon the recep-
tion by the ear. In some parts of the
room these secondary waves appear
to join, and, added together, sound
very loud at that point. In another
place (possibly quite close) the sounds
appear to arrive from different sur-
faces in such a way that they cancel
each other out, and consequently there

is a sort of silent area there which
could easily be mistaken for a hange
in tone. 1f during a long note, such as
the tuning note, one ear is kept closed
and the listener then moves slowly
about the room, he will soon realise
that the loud-speaker position is very
important, and for perfect reproduc-
tion it must be carefully arranged.

THE TECHNICAL QUERIES
DEPARTMENT

Are yon in tronble with your set ?

Have you any knotty little Radio problems
requiring solution ?

The WIRELESS COXNSTRUCTOR Technical
Queries Department has been thoreughly
reorganiged and is now in a position to give
an unrivalled service, The aim of the de-
partment is to furnish really helpful advice
in connection with any radio problem,
theoretlcal or practical:

Full details, including the revised and, in
cases, consi(ierably reduced scale of charges
can be obtained direct from the Technical
Queries Department, WIRELESS CON-
STRUCTOR, eetway House, Farringdon
Street, London, E.C.4:

A posteard will do : on receipt of this all the
necessary literature will be sent to you free
and post free, immediately. This applica-
tion will place you under no obligation
whatever, Every reader of the WIRELESS
CoNSTRUCTOR should have these details by
him. An upglicuion form is included
which will enable you to ask your questions,
s0 that we can deal with them expeditiously
and with the minimum of delay. Havin

this form you will know exactly wha

information we require to have before us in
order to solve your problems.

“Faults” which are Not

Amongst the many puzzling things
that may cause worry to the owner
of a wireless set, there are a good many
“faults ” that are not faults at all.
One of the commonest of these is an
electric shock. Many set-owners
who are quite unused to electrical
gear find to their astonishment that
when handling their sets they some-
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times feel a distinct shock when
touching the H.T. positive wiring.
Generally, they realise that they were
not harmed in any way, but in effect
they would “like to know what is
wrong, because whatever it is it
ought to be put right.”

Battery Shocks

In such a case, of course, there
is nothing wrong (except the owner
himself). Tt is perfectly normal, and
indeed inevitable, for a battery
to try and supply current whenever
a resistance is connected across it,
and if the set-owner places one hand
on H.T. negative and the other
hand on 2 wire which is carrying H.T.
positive current he is quite likely,
especially if his skin happens to be
moist, to feel the tingling of the
small current which the battery is
trying to send through his body.
(This, of course, applies more especi-
ally where the battery voltage is high.)

In such cases the fault lies not
m the battery giving the shock, but
in the listener placing his hands in
such a way that he inserts his body
as a resistance across the H.T. positive
and negative.

Screening and Tuning

Now that the necessity for screen-
ing certain H.F. stages in scts has
become generally realised, a good
many people have been intrigued
by the fact that they notice an altera-
tion in tuning every time screening
is brought near to a coil. This was
particularly noticeable when copper
screens were used to surround sole-
noid coils, but even with a standard
square screening box it often happens
that the tuning is noticeably affected
when the lid is put on or taken off,
and similarly the condenser readings
will sometimes alter by several de-
grees according to whether a screening
plate between coils is in position or
is taken out of the set.

A Magnetic Effect

The point that secms to puzzle
those with this peculianty is how
the presence of metal can affect
wave-lengths, which they understood
depended only on the capacity and
inductance in cireuit. A little con-
sideration, however, will show that
the effect of an adjacent copper
screen upon inductance can be
comparatively large, for the mag-
netic field of a coil often extends
geveral inches from the coil itself, as
we can notice if we remember how
loosely coils may be coupled together
in some circuits.


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

February, 1929

THe WireLess CoNSTRUCTOR

e

e — . g

'ADDING PUNCH
TO YOUR

SHORT"WAVER

** Real ”’ H.F. amplification on the short waves can now
this article full details of «
special short-wave H.F. unit arve given.

By L. H. THOMAS (G 6 Q B).

be achieved, and in

][T has until recently been an almost
proverbial belief among short-

wave enthusiasts that, for all-
round efficiency and satisfaction,
nothing can beat the conventional
“ detector and note-mag.” outfit.

COMPONENTS REQUIRED.

: 1 Ebonite panel, 4} in. X 6} in.(Any
H good make).
! Basehoard, 8in. x 4}in.

Standard metal screen, 6 in. X 7 in.
(Magnum). (Parex, etc.)
1 Non - microphonic  valve holder

(Lotus). (Benjamin, Igranie, W.B.,
ete.)
1 Short-wave H.F. choke (Magnum).

1 -5-mfd. condenser (T.C.C.). (Dubi-
lier, Ferranti, Mullard, etc.)
1 0001 mica condenser (T.C.C.).

(Lissen, Dubilier, Atlas, Mullard,
ete.)

1 Base-mounting ecoil socket.

1 Semi-adjustable condenser, maxi-
mum about ‘00015 (Formodenser).

1 30-ohm rheostat, panel mounting
(Igranie). (Lissen, G.E.C., etc.)

1 Two-terminal strip and 1 four-
terminal strip.

Tinned copper wire, wood screws, etc.

I have, I admit, been guilty from time
to time of saying things to this effect
myself.

Simplicity and Short Waves

It is true that the old and un-
satisfactory methods of H.F. ampli-
fication had little or nothing to offer
the short-wave man, and the short
waves possess such remarkable carry-
ing properties that it was perfectly
true that if a signal were *“ there ” at
all, it could be picked up straight away
on the detector and any attempt at
H.F. amplification was generally un-
wanted.

H.F. did, in fact, introduce a most
serious disadvantage—the presence
of another control and the corre-
‘sponding increase in difficulty of

operation. This was a real hindrance
from the point of view of the short-
wave fan a year or so ago, since he
spent most of his time searching
round the various amateur wave-
bands logging signals from incredible
distances—the more the better.

The “Buffer” Effect

With the advent and steady
improvement of short-wave broad-
casting, however, we have a new state
of affairs, and the introduction of a
new class of listeners, who are
content to ““sit still’ for a while
instead of being continually on the
search for something fresh.

To them the introduction of an-
other control is mnot so serious a
disadvantage. = H.F. amplification,

o T .

- A

!
)
{

with modern valves and circuits, can
prove distinctly worth while for this
class of listener, and it was primarily
for their benefit that I made the
screened-grid unit described herewith.
During experiments and tests I found,
however, it could be so far sim-
plified as to prove of distinct value to
the other class of listeners—the

- “D.X.-hounds.”

I myself belong to both classes, and
until the introduction of something
better, this unit, in front of a good
two-valver, fulfils*my needs perfectly,
as regards ease of operation, all-round
efficiency and consistency of results.
The cost and trouble of construction
are so small, and the performance of
the unit so satisfactory in every
way, that I am describing it in full

Very simyle, isn’t ii ? As you can see from the list of componcents, only a few
perts are needed to build the unit,
261
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Adding ISunch to Your Short-Waver—continued

for the benefit of readers who feel
ghat it would be useful to them.

As a matter of fact, I decided some
time ago that such a unit would be
worth placing in front of the average
short-wave receiver even if no am-
plification whatever were obtained
from it, for the sake of what I term,
for want of a better name, the *° buffer
effect.” A stage of H.F. between the
aerial and the detector eliminates, for
a start, all “ dead spots” on the
reaction control, due to resonance
with the aerial or harmonics of the
aerial circuit.

Improving Selectivity
This in itself is a great advantage,
since the position of the reaction

“condenser now remains practically

constant over the whole of the tuning
range and simplifies tuning to an
enormous extent. Then, again, it
reduces the damping of the detector
grid circuit somewhat (although this
depends on the way in which the aerial
circuit was coupled in the first place),
with a consequent improvement in
selectivity. )

It also greatly reduces the effect
due to a swinging areial during high
winds, and signals remain rock-
steady although the aerial may be
behaving itself very badly indeed.

It has been the fashion in some
quarters recently to arrange a screened-
grid valve as H.F. amplifier in front

of a short-wave set, and not to attempt
to tune the grid circuit of the H.F.
valve. Some prefer an H.F. choke,
while others use a high resistance, to
give this ‘‘ aperiodic aerial ”’ circuit.
Needless to say, this greatly reduces
the amount of amplification available,
although it naturally eliminates any
tendency to instability in the H.F.
amplifier.

With a tuned-grid circuit, even a
screened-grid valve will oscillate quite
strongly at these very high frequencies
unless 1t is neutralised in some way.
I have effected a compromise between
the two states by utilising what the
Editor calls a “ partially tuned aerial
circuit.”

All that this means is that the
aerial cirenit is tuned within reason-
able limits of the wave on which one is
working ; the resulting amplification
is very nearly equal to that obtained
when the circuits are perfectly in
tune, and much greater than that
obtainable with a resistance or choke
in place of the tuned circuit, while
there is no tendency towards in-
stability.

Small but Efficient

The grid circuit of the H.F. ampli-
fier, therefore, comprises a plug-in
coil and a “ Formodenser.” The
latter is very seldom touched, but
adjustment is occasionally useful, as
will be mentioned at a later stage.

‘The simplicity of the wirving can be gathered fron: {his photo of the amplifier witl:

the sereened-grid valve and the coil removed.
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The very small size of the unit
may be judged from the photographs.
The ebonite panel holds only a
filament rheostat and is, of course,
really unnecessary. It has been
incorporated purely for the sake of

r— 4 s
= THEORET/ICAL CIRCUIT.

appearance, with a view to making
the unit snitable for placing alongside
an existing set without looking
ridiculously out of place.

Naturally, if we were to make any
attempt to tune this H.F. stage
accurately to the wave on which we
are working, we should find very soon
that the screening was quite inade:
quate and that the whole thing was
unstable and unworkable. Troub!s
would also most probably arise from
the small size and the small amount
of spacing between the components.

The *“partially tuned’’ grid circuit
is the solution of these difficultics,
and I am inclined to think that on
the whole it is just as good a solution
as neutralisation, and one which
involves less trouble.

Hand-Capacity Prevented

Regarding the anode circuit of
the H.F. valve, shunt-feed has been
employed, the necessary H.F. choke
being incorporated in this unit. From
the anode, through a -0001 fixed
condenser, a lead is simply taken
straight to the top end of the grid
coil of the existing receiver, i.e.
directly to the side of the grid con-
denser which is remote from the
grid.

Thus the tuning control to which
you have been accustomed on your
existing set will still remain as the
main control. The only other com-
ponents in the unit are the valve
holder, two terminal strips, and the
by-pass condenser for the H.T. supply
to the screening grid.

In my opinion it is practically

1 essential to use shunt-feed for the

plate supply to the H.F. valve, since
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it is most important in a short-waver
to keep one set of plates of the vari-
able condensers at zero potential.

This can, of course, be done in a
straight tuned-anode circuit—the
plates connected to H.T. positive
are, theoretically, at zero H.F. poten-
tial, but one too often finds trouble-
some hand-capacity effects present,
Shunt-feed usually overcomes any
trouble in this direction.

Construction is Easy

. On my own two-valve short-waver
there is no metal screen of any kind
on or near the panel, and yet one can
bring one’s hand up to the metal dial
of the main control without so much
as altering the beat-note of a station
to which the set is tuned. There is
no reason why this state of affairs
should not be universal, since there
is no difficulty whatever in obtaining
it with a small amount of trouble.

Nothing more need be said about
the theoretical aspect of the. unit
until we reach the operating notes.

Regarding the constructional work,
no difficulty should be encountered
here, since the photographs and
back-of-panel diagram show all that
there is to be seen. Looking from
behind the unit, the two left-hand
terminals are respectively H.T. -+
(plate} and H.T. 4+ (screen). It
should be remembered, of course,
that the connections to the base of
the latest types of screened-grid
valves are altered—the anode of the
valve is taken to the terminal on the
pip, and the pin on the base which
normally carries the anode connec-
tion is connected to the screen.

Mounting the Condenser

The actual anode is connected by
a flex lead to the lower terminal of
the ‘0001 coupling condenser (which
is mounted on the screen itself), and
a rigid connection is taken from this
point to the H.F. choke, the other
side of which is, of course, taken to
the H.T. + (plate) terminal. From
the fop of the coupling condenser a
flex lead is taken through a hole in
the screen to the detector valve.

A condenser of the type used may
conveniently be mounted on the
screen, either by means of nuts and
bolts or by two bolts of such a size
that they tap themselves into the
moulding material.

The screen itself is, of course, con-
nected to L.T. — and earth.

No on-off switch for the H.F. valve
has been incorporated, since it was
found desirable to use a rheostat,
and a good rheostat with an “ off ”
position is sufficient in itself.

Connecting the Unit

And now as regards the operation
of this unit in conjunction with the
short-wave set which the reader
has at his disposal. First, remove
the aerial from the existing set
completely.

If the set has a capacity-coupled
aerial, remove the condenser and leave
the grid circuit completely free. If
the aerial 1s inductively coupled, as
it probably will be in most cases,

remove the coupling coil compietely.
Also remove the earth from the set.

Place the unit beside the receiver,
and connect the aerial and earth to
their appropriate terminals.  Also
wire up the batteries (the battcries
supplying the existing set may, of
course, be used). Note that there
is no H.T. — connettion on the
unit, since H.T. — will already be
connected to one side or other of the
L.T. on the receiver.

H.T. and L.T.

To the H.T. 4 (screen) terminal
about 60 volts should be applied,
while for the H.T. + (plate) terminal
any voltage from 100 to about 130 is

It is necessary to screen the short-wave amplifier, but this entails no difficulty.
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Adding Punch to Your Short-Waver—continued

satisfactory. The L.T. voltage may,
of course, be 2, 4, or 6, according to
the type of valve used. This should
naturally be chosen to suit those
already in use in the receiver.

Rudles Wl
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Connect the clip on the end of the
flex lead coming through the screen,
as already mentioned, to the top of
thesgrid coil. In the coil socket on
the unit insert a 6- or 9-turn coil.
(This coil may be either home-made
or a commercial product such as is
turned out by Igranics or ‘ Atlas.”)

The Condenser Readings
T am not going to give any hints
on short-wave operation, since it is
presumed that the reader has already

had a fair amount of experience with’

his own set. If the latter has a
capacity-coupled aerial in any shape
or form, it will probably be found
now that the calibration of the re-
ceiver has shifted only very slightly,
if at all:* If it is inductively coupled
the condenser readings for any given
station will now be slightly lower,
depending chiefly upon the tightness
of coupling formerly between the
aerial and the detector valve.

If you are going to listen in the
region of 40 metres to amateur work,
use the 9-turn coil and screw the
Formodenser fairly hard down. This
should tune the aerial circuit roughly
to a point just above the 40-metre
band, which I have found to be the
best position.

When listening on 20 metres to
2XAD and the other broadcast
stations in that region, tune the
aerial circuit to a point just above the
20-metre band, by using a 3- or 4-turn
coil and keeping the Formodenser
near the ““ all-out ” position.

Real H.F. Amplification

Incidentally, if you have a high-
capacity aerial (whether on account
of great length or poor height) you
will probably find it beneficial to
connect a small condenser between
the aerial and its terminal. A series
condenser was not included in the
unit, as it was thought that it would
not be used in many cases, and
“floor space”’ was valuable. With
the average short-wave aerial, direct
soupling will - almost certainly be
satisfactory.

I use this unit in front of my own
receiver, chiefly in conjunction with
the transmitter, for rapid searching
round the 20- and 40-metre wave-
bands, and I find that with one given
position of the Formodenser a 4-turn
coil for 20 metres and a 9-turn coil
for 40" metres are satisfactory without
the necessity for altering anything
else.

The amateur bands are, after all,
fairly narrow nowadays, and if the
aerial circuit is tuned to something
like 45 metres we can cover our band
of 410 to 42-8 metres without any
serious change in efficiency.

When one has tuned in a short-
wave broadcast station to which one
is probably ‘going to listen for some
time, it is worth while making .a
small adjustment of the Formodenser,
tuning the grid circnit of the H.F.
amplifier reasonably accurately to the
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wave on which one is listening. The
damping introduced into the amplifier
grid circuit by directly coupling the
aerial will almost certainly prevent
self-oscillation. If there is any ten-
dency to the latter effect when the
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circuits are dead in tune, simply
leave the grid circuit tuned slightly
above the other.

I have often noticed an effect in a
transmitter using the ° tuned-grid
tuned-plate ” circuit—that greater
efficiency is obtained, for some reason,
when the grid circuit is tuned to a
wave-length very slightly above that
of the plate circuit. than one can
obtain with the set completely in
resonance.  Whether this has any
bearing on the fact that no noticeable
loss of efficiency results in this H.F.
stage when the grid circuit is tuned
well above the plate circuit I do not
know.

One evening recently I was listen-
ing on the usual two-valver and
logged four or five signals from South
African amateurs on or around 20
metres. The best signal was not
stronger than R4. On connecting the
unit in position and searching again
for some twenty minutes, fifteen
South Africans were logged, and one
or two of the stations could honestly
be described as RS.

Most Useful “Gadget”

On the whole, I am inclined to
think that this unit has been more
useful to me, personally, than any
other set or “gadget” I have made
up for short-wave work, and I can’
thoroughly recommend readers who
are looking for a change to take up
the screen-grid valve for a while.
Results will amply repay all the time
and trouble they spend.
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Some further practical defails of the wonderful long-distance
receiver described last month.

HARRIS, M.LR.E.

By PERCY W.

N our last issue & full constructional
description was given of the New

‘“ Business Man’s ”
ceiver in which the scheme first
introduced in the ““ Business Man’s”
Four of last year was further
developed and simplified, the inclusion
of a screened-grid valve improving
enormously the sensitivity of the set.
Furthermore, initial adjustment of

Four—a re- |

Furthermore, no recourse whatever
was made to the reaction control in
picking up stations, all being found by
simply rotating the tuning dial.
Had use been made of the reaction
knob the list could have been in-
creased appreciably, but it - was
thought better to give a “ constant
reaction ”’ test report on one evening
rather than a test report spread over

.................................................................................

A FURTHER TEST REPORT.
Note.—On long waves all stations except Motala were received on the loud

speaker in daylight.
minutes in the evening.
remained at one setting throughout.

SHORT WAVES.

Nuremberg Copenhagen

Cassel London

Kosice (?) Toulouse

Bremen Hamburg

Cologne Kattowitz

Belfast Frankfurt

Breslau Daventry Ex. (5G B)

the mstrument has been still further
simplified so that it nmow represents
by far the simplest long-distance
Teceiver not only to operate but to
build.

A 35-Minute Test

With it a large number of stations
can be received at loud-speaker
strength at any time on the average
outdoor aerial, and by no means a
negligible number on a small indoor
arrangement. In the adjoining list
twenty-five stations are given, seven-
teen on the short waves and eight on
the long. The seventeen short-wave
stations were picked up in thirty-five
minutes—between 10 p.m. and 10.35
p-m. one evening—while the long-
wave stations were, with the solitary
exception of Motala, all picked up
at loud speaker in broad daylight.

On shorter waves all stations were received within thirty-five
No recourse was had to reaction adjustment, which

Bournemouth Munich
Budapest

LONG WAVES.
Hilversum Daventry (5 X X)
Kalundborg Radio-Parls
Motala Woolf’s Burcau
Zeesen Eiffel Tower

a number of evenings with skilled
operation of the reaction circuit.

On the long waves a special coil is
needed for this receiver in order to get
best results, although the standard
long-wave Reinartz transformer can
be used if desired. With this latter,
however, the selectivity is not high
enough for most people srequirements,
and so I have found it best to take a
standard Colvern Reinartz trans-
former and to remove 45 turns from
the aerial winding. (This is very
easily done with the Colvern coil.)

The Long-Wave Ceil

If it is examined the lead running
from pin No. 1 will be seen to emerge
from the ribbed former underneath
the first groove from the bottom at
the Jower end, and that from lead
No. 2 just above the fifth groove. In
order to rcmove the turns, cut the

“ It represents by far the si:nplest long-distance receiver, not only to operate, but to
build.”’
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Long Waves on the ‘““New Business Man’s Four” —continued

wire where it emerges from the hole
above the fifth groove and unwind
45 turns.

This will leave about 30, which 13
quite sufficient for the coil. When
you have taken off enpugh turns, bare
the two ends of the wire (that coming
through the hole, and the end of the
wire remaining in the groove), twist
them together and solder them.
You will now have a long-wave coil
for the new ““ Business Man’s > Four
whieh can be plugged into the-re-
ceiver and the set operated as for the
shorter waved.

Long-wave reception on any re-
ceiver is often made troublesome by

this particular circuit (although with
many other circuits it will not operate
so well). The trap consists of a No.
250 plug-in coil of good make shunted
by a variable condenser of -0005 mfd.
maximum.

The aerial is connected to one
terminal of this condenser and a lead
from the aerial terminal of the
receiver to the other, so that this trap
comes directly in the aerial circuit.
The method of use is to tune the New
“ Business Man’s” Four to § XX
and then rotate the dial of the trap
condenser until 5 X X comes in at
its wealest.

It will then be found that 5 X X will

Allhough a drum type of variable condenser is shown in the oviginal design, !he
ordinary type of condenser can be used if desired.

the fact that either 2L O or 5G B
may seem to come through over the
whole range. 5G B is -the greater
sinner in this respect with some
aerials, for the length of primary
winding used on a long-wave coil is
often just sufficient to tunc the aerial
to 5 G B.

Simple and Selective

With the removal of the number of
turns as explained, this trouble will
vanish, and while the coupling is
ncccssamly weaker for this reason, the
very high eﬁiclency of the New

" “ Business Man’s” Four circuit on
the long-wave more than compensates
for this.

It the selectivity of the set is found
to be still too low for a given set of
circumstances, 2 very simple long-
wave trap can be made and will be
found to function efficiently with

occupy a very narrow tuning band and
vou will get no interference on Radio-
Paris or other stations of nearby
wave-lengths.  Furthermore,  the
selectivity can be made so sharp
with this arrangement that the new
Zeesen station, which is extremely
close to Daventry 5 X X, can be
received with practically no inter-
ference from the latter.

The Colvern long-wave Reinartz
transformer is particularly recom-
mended for this set, not only because
the removal of turns is made practical
with simplicity, but becanse the
particular coil covers a very wide
band of wave-lengths and will enable
the listener to receive not onl
5 X X and Radio-Paris, but Woolf’s
Bureau and Eiffel Tower—two sta-
tions very rarely received on long-
wave sets. - At the lower end of the
scale Hilversnm is easily received, and
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often gives an excellent alternative
daylight programme.

The new °* Business Man’s ”* Four
works perfectly with any good high-
tension mains unit, and, of course,
with the * Stedipower”’ L.T. Unit. In
the tests described in the last issue
and in this, two-volt valves were used
throughout, although, of course, it will
work the four- or six-volt varicties if
desired, with slightly greater efficiency.

**********%*********

% TRADE JOTTINGS £

A by ncl' review of r -ecent issues of
trade catalogues and literature.

LAl S S S S S S S Y

N spite of many set-backs and
handicaps, Britain’s radio trade
manages to keep doing the Old

Man River stunt pretty thorough]y,
and come fair or foul, it jes’ keeps
rollin’ along.

One sign of the times is a note just
received from Burne-Jones and Co.;
Ltd., saying that:

“ Owing to the continuing growth
of our business, further extensions
have been acquired at 296, Borough
High Street, accommodating Sales
Counter, Showroom, Offices, Research
Dept. and Assembling Shops, all under
one roof.

“ All  correspondence should be
addressed to Magnum House, 296,
Borough High Street, S.E.1 "’—and if
it’s orders, well, so much the better !

All-from-the-Mains Two-Valver

The Philips’ people have just
introduced to the public a 2-valve
all-electric receiver that looks like
making a big name for itself.

This model has been designed to
operate entirely from A.C. mains, the
H.T., L.T. and grid bias requirements
all being supplied.

Like the other Philips’ receivers,
the latest model incorporates unusual
features which will undoubtedly appeal
to radio enthusiasts. Although the
receiver is primarily intended for local
station reception, it can, under
favourable conditions, bring in other
stations. A special detector and
pentode valves are incorporated, the
price, complete with valves, efc.,
being £12 10s.

The tuning—by one control—is
very simple, and there is a wave-length
switch covering 200/400, 400/600 and
1,000/2,000 metres. Readers inter-
ested can obtain full particulars by
asking the makers for leaflet 139.
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HAT about this new valve?
Does it really give as much
amplification as two ordin-

ary stages? Has it any snags?”

It seemed to me, when I was on duty

as “ technical expert in attendance ”

on the WIRELESS CONSTRUCTOR,

“ Modern Wireless,” and * Popular

Wireless”” -stand at the Wireless

Exhibition last QOetober, that almost

every other visitor came primed with

such conundrums as these.

To judge from the remarks, often
rather bitter ones, of our queries staft,
it would appear that the problem is
still worrying a large proportion of
our readers as much as ever, so the
Editor has asked me to do what I can
to clear up the business. The matter
is, frankly, a difficult one to present
fully and lucidly in one short article,
and I must confess that I tried to
squirm out of the job, but the Editor
unfortunately knew that the Research
Department of which I am in charge
(that of *“ Modern Wireless” and
* Popular Wireless ”’) had gone into
the question very thoroughly, and he
would take no denial.

Remarkable Properties

Here goes, then, to do the best we
can, but I must ask the reader’s
mdulgence if I make some of my
points rather briefly, without going

very far into theoretical ““ why’s and

3, 79

wherefore’s,” because the subject is a
large one. First and foremost, let me
say right away that there ARE snags
in the use of the Pentode. It is an
entirely new type of valve to the
ordinary listener, does not obey some
of the rules to which he is accustomed,
and must be treated accordingly.

What the Pentode]

~
D
=
Z

Moreover, it has certain definite
features which can only be deseribed
as drawbacks to the average user,
which must be clearly understood,
duly allowed for, and regarded as
the price we must pay if we desire to
take full advantage of its undoubtedly
very remarkable properties.

We will take these awkward points
in due course, and see just what they
are, but first let us get a clearer idea
as to what the Pentode 1s and what
it will and will not do. Well, this

-

Little has been said about ihe Pentode, the new
wonder valve which created such a stir at last
year’s Radio Exhibition, so the following clear
explanation of what it does and how it does it

will be weleomed by all readers.

By G. P. KENDALL, B.Sc.

valve i3 of the multi-electrode type,
with a decidedly complicated arrange-
ment of bits and pieces inside, with
which we need not concern ourselves
too closely. The main point for the
practical user is that one of these
extra electrodes is connected to a
special terminal on the valve cap, and
to this we apply a high positive bias
which is normally the same as the
H.T. voltage on the ordinary anode.

High Impedance
The valve has a very high imped-
ance, and 1t is here that we come up
against its first breach of the rules as

Pentode for the L.F. stage.

A smal but efficient rcceiver which uses the screcned-grid H.F. valve, detector, and o
Note the special output transformer (the one with six

terminals on it).
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What the Pentode Really Does {—continued

understood by the ordinary use for
valves. “All the ordinary valves with
which we have to deal are of high

D.C. resistance if they are of high -

impedance, i.e. high impedance types
all pass quite a small anode current.
The Pentode, on the other hand,
passes a definitely large anode current,
despita its high impedance, for reasons
into which we cannot enter here. It
must suffice to point out that it DOES
‘take a large current, quite as large as
the ordinary super-power valve. This
current will be, perhaps, from twelve
to fifteen milliamps, according to the
H.T. voltage, and this is the first

apparent drawback which we must

accept. Definitely, then, we must be
prepared for a considerable drain on
the H.T. supply, and if we use dry
batteries, then we must see that they
are really large ones if they are to
have a proper life.

Reducing Current Consumption

It is true that the H.T. consumption
can be cut down considerably by

reducing the H.T. applied to the extra
terminal to, say, half that on the

anode, and this has been seriously
proposed as a method of reducing the
drain on the H.T. supply, but I do
not find it advisable.

will find that the H.T. consumption
comes down and quality is not
affected in any way, which you can
discover by ear unléss you are trying
to handle very powerful signals.

What you have done by adopting
this expedient is to limit slightly the
capacity of the valve in the direction
of handling very strong signals. For
ordinary domestic purposes I have
found this quite permissible, for you
can still get a large nndistorted output
before you reach the point of over-
loading and have to restore the grid
bias to its normal value. '

Obviously, whether or not this can
be done in any particular ease will
depend upon a number of factors,
such as the size of the room to be
filled, the sensitivity of the speaker,
and so on.

We have seen then that the high im-
pedance of the Pentode does not mean
that it is of correspondingly high
D.C. resistance, in the sense. that it
passes a large current; and next we
come to the question of the effect of
the high impedance on the functioning
of what is called technically the ““ out-
put ”’ circuit. This, of course, is
normally the loud speaker when the
latter is connected straight in the
anode circuit of the last valve. Where

A Pentode amplifier.

A method which I do find helpful
is to increase the negative voltage on
the grid (i.e. the ordinary grid bias)
about one third above that recom-
mended by the makers. For example,
if they specify 9 volts, try 12, for a
particular H.T. voltage, and you

This little unit is capable of exrceptional magnification.

an output filter is used the ““ output
circuit ’ comprises both the filter
choke and also the loud speaker
m series with a large fixed condenser.

Now, the use of a valve of an im-
pedance much higher than that of the
output circuit tends to upset the
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normal response of the loud speaker
to different frequencies, and so the
use of a Pentode is very apt to make
the reproduction sound high-pitched
and “edgv.” To correct this high
tone it has been suggested that a

A

&

One of the five-
electrode, or Pen-
tode, ralves, nowo
made by nearly all
the large valve
manufacturers.
This is the version
from the Cossor
works.

34

LY

fixed condenser of a capacity usually
somewhere between ‘005 and -0l
be shunted across the loud speaker.

A better way of balancing things up
seems to be to raise the effective
impedance of the output circuit to
suit, and this can now be done by
the use of one of the special output
transformers produced to suit the
Pentode. In passing, I should like to
point out that the need for some
correcting device of this sort has been
considered to be so definite that no
design for a set incorporating a Pen-
tode was prepared for publication
by my department until one was made
available.

Output Transformers

The need is now being met, and an
example of an output transformer on
these lines is the new Marconiphone
 Universal ” type. By making suit-
able” connections to the primary of
this component (instructions will he
found on the leaflet accompanying it)
the necessary high output impedance
isobtained. I understand that Messrs.
Igranic are also producing a Pentode
output transformer, but this I have
not yet actually tested.

Just one final point in connection
with the output circuit. Where the
set incorporates an output filter it
would appear desirable to disconnect
this and place the output transformer
direct mm the anode circuit of the
Pentode. The ordinary type of outpust
filter is not quite suitable for use with
this valve.

(Z'o be continued.)
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HIS month it is the writer’s
intenfion to describe in detail
a four-valve receiver operating
entirely from D.C. mains and possess-
ing all the advantages of a good
four-valver, less the battery troubles
which invariably accompany the
use of a multi-valve set. The circuit
arrangement is based on that of the
four-valve receiver given in an article
by the writer in the December “ Wire-
less Constructor.”
Before attempting a description of
the foregoing set it would be well, per-

‘DCFOU

BY G V. COLLE

X

#=)
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An easily constructed and efficient

four-valver which takes all itls

porwecer from the mains, no batteries
whatever being required.
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aps, to give prospective constructors
an idea of the results likely to be
obtained, and likewise some cautions
regarding the use of D.C. mains before
and after connecting up the receiver.
One scries sets out the running
costs, the total cost of the component
parts approximately, results to be

1 Cabinet 21 in. % Tin. x 12 in. deep,
including baseboard (V. C. Bond).
(Cameo, Caxton, Arteraft, Raymond,
Bond, etc.)

1 Panel21in. X Tin. X }in:or x in.,
either plain or special figured finish
(Ebonart, Moire). (Trolite, Radion,
Ripault, ete.)

1 0-300 milliammeter (That shown isa
small model Weston. Other good
makes can be used, such as Ferranti,
Turner, Jewell, Hunt, Sifain, etc.).

1 1,500-ohm resistance (A Centralab
panel-mounting type is shown, and
if not procurable in the value stated,
one of 2,000 ohms can be substituted

E or else a 1,500 Truvolt). (Hamleys,

‘Rothermels.)

Twin-drum-drive Synchratune con-

denser, ‘0005 each section (Cyldon). .

1 -0001-mfd. miniature variable reac-

tion condenser (Dubilier). (Bowyer-

Lowe, Cyldon, Peto-Scoft, etc.)

500,000-ohm potentiometer volume

control (Any value up to 1 megohm
may be substituted, although lower
value preferable). (Frost Radio.)

2 S:'x-socket bases (Lewcos, Colvern,

-

[

ete.)
4 Sprung valve holders (Those shown
are the new cheap type Benjamin).

(Names in brackets are those of parts shown.

Hamn
J/ N

oo
-2
+ =l
s
Y, 1
o :&:.‘_.
= 1k
f . &
=
= -\:;r.‘_‘“
\_.. - ‘ i) x
¢ ’ 5
i
expected, etc.; and the other

geries of remarks consist mainly of
“ don’ts ” and cautions on the main-
tenance of the outfit.

Tt would also be to the advantage
of those interested to state now that
the most difficult (if this misused term
can be applied) part of the proceed-
ings is the initial adjustments, and
when these are mastered, after observ-
ing the simple instructions given else~
where, then the rest is the acme of
simplicity, and will continue so for as
long as the set is in use.

YOUR SHOPPING LIST.

(Lotus, Magnum, W. & B., Igranie;

Godwinex, etc.)

11 2-mfd. fixed ccondensers, Mans-
bridge type (Those shown are a com-
bination of the standard 2-mifd.’
Lissen, Dubilier and T.C.C. Actual
number of Lissen were 5, Dubilier 4,
and T.C.C. new type- 2. Any other
good makes can be employed).
28/14-henry L.F. chokes, shrouded
type (R.I.-Varley).

L.F. transformer, universal type
{Marconiphone 'shown). * (Ferranti,
Lissen, R.1.-Varley, Mullard, Philips,
Igranie, Brown, etc.)

30-ohm baseboard type rheostat fo
carry 100 m.a. (Igranic or any suit-
. able-makes).

1 50-chm baseboard type rheostat to
carry 100 m.a. (Igranie or any suit=
able makes).

2 400-ohm potentiometers, used as
resistances, for baseboard mounting
(Igranic shown. One carries 500 m.a.
and the other 150 m.a.).

‘1-mfd. mica condenser, standard
type (T.C.C., Hydra, Dubilier, Fer«
ranti, Mullard, ete.).

1 ‘0003 mfd. fixed condenser (Dubilier,

Lissen, T.C.C., Magnum, ete.).

1 -001-mfd. ﬂxed condenser (Dubilier,

T.C.C., Lissen, Mullard, etc.).

=N

[SS

(=%

Suitable alternatives are also given.)

2 Grid-leak holders, one being of the
vertieal type (Dubilier, Lissen, Mul-
lard, ete.).

1 2-meg. grid leak (Lissen, Mullard,
Dubilier, etc.).

1 -25-meg. grid leak (Lissen, Mullard,

; Dubiher, ete.).

1 10 in. x 6 in. standard aluminium
screen (Burne-Jones).

1 Neutralising condenser, baseboard
type (Peto-Scott, Gambrell, Mag-
numn, ete.).

3 Anode resistances and holders, two
of the latter being of the vertleat
type. Values of the wire-wound
resistances are 250,000, 100,000, and
10,000. If the mains voltafre is be-~
tween 230 and 250 a further resist-
ance of approximately 5,000 ohms is
desirable (see text) (R.I.-Varley,
Lissen, Ferranti). . j

1 Baiten type standard lamp-holder
and plug,

4 Fully-insulated terminals as per
diagram (Belling and Lee).

1 H.F. choke (R.l.-Varley,
Dubilier, Bowyer-Lowe,
ete.).

Quantity of No. 18 or 20 S.W.G. tinned

eopper wire and Systofiex, or, alter- H
natively, Glazite. i

Lissen,
Igranie,

....................... T T LTI I TI e Ioem }


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

Tue WireLess CoNSTRUCTOR

February, 1929

The

“D.C.” Four—continued

In case any reader should get a false
impression of what is meant by the
“most difficult part of the proceed-
ings,” it must be explained that this
smlp‘lv refers to the adjustment of
the grid-biasing resistances and the

controlling the grid bias to 'V, also
being treated smularly

When everything is adjusted, the
mains are switched on, and the 1,500-
ohm resistance on panel regulated
until the 0-300 m.a. meter reads just

grid bias on the L.F. valves, while one
of the L.F. smoathing chokes has
been omitted and a slight re-arrange-
ment made in the method of obtaing
H.T. voltages.

In the first case, early practical

./0 A

B é@
i
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// A/LLIANM.

@m |
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£r£/?2 l/

\\

)
37 2% Z. f
VAR/IABLE ﬁ
RES/IST., —>'
1 5%
. /% 2
-2/ : : L SN
o s e
PANEL LAYOUT xeis

400 resistance (baseboard potentio-
meter used as a resistance with two
connections only), which regulates
the filament vo]twge to the -1-ampere
valves (V,, V,and V;). Actually the
exact process is as follows: The
valves are inserted in their respective
valve holders, the 1,500-ohm resis-
tance on panel set at. maximum (so
that all the wire is in eircuit), the arm
of the 400-ohm resistance on the base-
board set just over half-way round,
and the 30- and 50-ohm biasing resis-
tances according to the grid bias
required, the 400-ohm

resistanee

under 150 m.a. Asa matter of interest
readers may take the adjustments of
the resistances as shown in the photo-
graphs as being approximately cor-
rect, cxcept the 1,000-ohm resis-
tance, the regulation of which depends
on the voltage of the mains.

The Circuit Employed
Referring now to the theoretical
circuit of the set, it will be seen that
in comparison with the one shown in
the Deeember issue of WiRELESS Con-
STRUCTOR, resistances are shown in
place of potentiometers for controlling

experiments indicated that the loss of
voltage using potentiometers for grid
bias and two smoothing chokes was
too serious to be ignored, being
roughly 39 volts across each of the
latter and 75 volts across the 400-ohm
potentiometer, passing -15 ampere.
On 200-volt mains this meant there
would be hardly 100 volts available
for H.T., so that the writer decided to
use the resistances, to allow all the
available voltage for H.T.  less the
exact amount required for grid bias and
L.T.- purposes. Further, the change
from potentiometers to resistances

m"‘

0000 Ornt 10,000 %
Rz e 373 I/yfﬁ? ow\28 rrc, .6
= = 5 2MED MAINVS|
250, 000% v Cé 200~
50.000% R S I 2504
l C 5 2MFD =
3 5284 L.FCy
—— 4 2MFQ
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was rather welcome, since it obviated
the nccessity oi converting 30- and
50-ohm resistances into something for
which they were not intended.

In regard to the L.F. chokes, even
one of these had to he sacrificed to
obtain sufficient H.T. on the 200-volt

performs a further function—it gives
extra smoothing as well as allowing
the required voltage drop, 39 volts.
In either case, it is the writer’s inten-
tion to describe later an auxiliary
smoothing unit, consisting of two
special H.F. chokes and fixed con-

in the teaxt.

mains. As it is, using one only for
smoothing, the H.T. voltage to the
last valve is 140 volts, which is about
sufficient for rcliable L.F. charac-
teristics and a reasonable grid swing.
On 230- to 2560-volt supplies provision
must be made to include a fixed resis-
tance at the point marked X on the
diagrams, otherwise there will bhe a
brave chance of the power valve
being overrun and its emission spoilt.
Most power valves of the -15-ampere
type take 120 to 150 volts H.T., so
that the only advice the writer can
give constructors is to keep within
the maker’s limits and cheek the H.T.
voltage by a reliable voltmeter.of a
high-resistance type, connected be-
tween the negative filament leg of
V, and the plus H.T. side of the filter
choke.

Smoothing Rough Mains

Failing the resistance, which can
have a value of approximately 5,000
ohms or less (depending on the H.T.
required and the mains available), a
further 28/14-henry L.F. choke can
be included in the negative mains
lead outside the set. Probably the
former method will appeal the most
to counstructors, although the choke

densers having a central earthing
point, to cover cases where the actual
D.C. supply is erratic and noisy. The
amount of smoothing incorporated in
the sct has been found sufficient for

Testing the filament voltage of the detector valve.  The mnethod of doing this is cxplained

average D.C. maing, but unfortunately
there are still certain supplies which
are derived from rectified A.C., and
these require special treatment. While
on the subject, readers must clearly
understand the receiver is mot in-
fallible, nor yet are the suggestions
given by the writer, because there
are a few D.C. mains which will not
yield to treatment, despite elaborate
smoothing circuits. However, there
is little chance of many readers coming
across such supplies, as most cities
possessing power stations derive
their current from modern generators,
and these will usually be found reason-
ably constant and silent for radio
purposes.

The Variable Condenser '

Referring now to the actual con-
structional details, readers will find
everything cxfectly straightforward,
and where large areas of ebouite have
to be removed from the panel, suitable
jigs are supplied by the manufac-
turers .of the components requiring
the areas so removed.

When the necessary drilling has
been completed the components can
be - mounted in their respeetive
positions and the panel attached to the
baseboard by two screws, or more if
desired. Do not insert all the serews,
because a standard 10 in. by 6 in.
aluminium screen has to be screwed
to the baseboard, and betwecen the

ad

The H.F. end, showing ihe acvial seetion of the drum comlenscr; the neulralising

condenser and the six-pin coil sochet.
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two drums of the twin-gang con-
denser, and one of the screws holding
the screen is situated under the
drums. The correct. procedure is to
find a pesition for the screen so that
it does not touch the drums, and,
when found, mark the positions of the
holes for the sereen on the baseboard
with a pencil, when the panel can be

removed and the: screws inserted
through the ledge on the screen.

Screen Omitted
Those readers who purchase the
“ Svnchratune ” gang condenser will
no doubt observe that the small screen
supplied with the unit has been
omitted, and the reason put forward

" is that the larger screen offers better

opportunities of making a neater job.
However, it must also be explained
that the small sereen can be utilised
in conjunction with a standard one
measuring 7 in. by 6in., the two
sheets of metal being joined together
with a connecting wire and then wired
as per diagram.

RN

i b
i .
8 ’
:
S AL KD
! ] po e | .
1 iy @ NN t
1 o % g e
\ 9O © © Ry S
: S <
fi Yo Qz "’8'41
! 3y Xy
1 ® O o} 3 )
- ¥
: ° ® (30 A
1 X9 o
ARR {\ B
€ I 7.
TG :
! ey [ =, o
' WKlqy S 32
X0 LW SR QN H
! Ko™ D R O
oo m I N OIS S O |
% ! SN & N o
1 Koo S Q s [(@N O MO N e
|| = - R N I BN & 7§ ' vl
B o L WA G ols N '
8 U : v‘ ® ® @ § §\ Ots‘ O, S E.
’ . = O @ g X
4 : © ob © >~ 5 Sa «
' A Q © © o 2& 0O
. Sl 0)E000-(G o i
Q
: ) skt = NIEAS]S
¢ 15 @ S Wl X 9
e O\ 3O =S (TP S Q° 5 3
ho ®) w i (0 () E N
@ % 980 O N 2 Al N
o 2
) T I8N % NP AUE
0‘2 ; SQW\Q‘ ’ 7N | Xo O%s : 0
Oyq LI 05 v,
Py SxS8 m / - ol © @ 1| O% © ©
= 38T 39 wa LN -~
3886 N 96 JIH N G076
‘\I@-l Q 5 . 4
Qe g 4
3 vx%iﬁl‘\ = 3 e ﬁg-@ 8
| U R INESE b &Y 3R H X
b} | WS U IS 1 R N &
S RN S A ISR R o
Sal 1 RSN 8¢ i N\ [ SE [fes
9 1 \‘\’ X )
Al 0 1 5 ) S
: WHRE 3 (R
/ 8§ s \‘i g%
. @ - 3
Q ® @ %‘
% ‘Q QI ;
X S N B3 2 y
A { © Y S o SR q O SQ
: 0 bt] ® ;U ® Q n Y Q NS ¥
° N ~N O OO 's \S) [ ,\'§
o~ \ @ Q, O ° 'y Oﬂ = Q
8\ i ~ = \i : o/ Jux
10 ()
A > ~ TP F 6 © kS
1 3 - — = %;



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

February, 1925

-

Tue WireLess CONSTRUCTOR

The “D.C.” Fonie o e inind

Baséboard components offer no
difficulties and can be fixed in ap-
proximate positions to those shown in
the photographs. It will be necessary
to employ a vertieal type of grid-leak
holder for the *“ H.F. stopper  resis-
tance in the grid circuit of V;, owing
to the limited space available.

When everything is arranged to the
satisfaction of the constructor and
conforms generally to the layout
shown, the wiring can be commenced.
Bare wire must be absolutely ruled
out, owing to the great risk of short-
circuits, and only covered wire used,
preferably Glazite or No. 18 or 20
S.W.G. tinned copper wire and thin
Svstoflex.

Careful Check Essential

With any mains set. it is most im-
portant to check the completed
wiring even more carefully than is
usual, as any mistakes may result in
paving an early visit to the nearest
-radio stores to replacc valves that
have suffered damage. TPartially to
-safeguard against such a catastrophe,
‘make it a practicc of wiring the fila-
ments and grid-biasing resistance
first, and follow up by a careful check
-before fixing the remaining leads. If
a further carcful scrutiny, preferably
by a second person, fuils to bring any
wrong connections to light, then it
may be assumed ali is 0.K.

The writer made a speeial point
‘of prefacing the constructional details
with a summary of the adjustments
to be madc before the valves are
inserted, so that constructors are
advised to refer to these notes and
the  photographs of sthe baseboard
layout before attemipting further.
In regard to the photographs, the
positions of the arms of the various
resistances controlling grid bias can
be discerned, and it is hoped they will
give the opérator an approximate
idea of where they should be placed,
since they remain fairly constant
for all mains voltages between 200
and 250.

)

A Peculiar Feature

A surprising point in regard to the
choice of valves for this receiver,
apart from their characteristics, is
that theorctically any combination
of 2-, 4- or 6-volters can be employed,
providing the first three take -1
ampere and the power valve (V,)
‘15 ampere. Actualty the case is not

quite so simple, because tests have
indicated that if, say, a 2-volt -1-
ampere valve is used for the H.F.
position and a 4-volt *l-ampere for
the detector, with perhaps a similar
valve for Vg, then, with ‘1-ampere
passing, the full 4 volts have not
been developed across V, and V,,
due to the filaments not quite con-
forming to the published character-
istics. It is therefore advisable to
choose valves of similar filament
voltage and current, and, cven more
important, arrange to use the same
make throughout, as one can then be
reasonably certain the filaments
possess the same charaeteristics.

A valve of 13,000 to 20,000-ohms

impedance can be used in the H.F.
stage (V;) and ome of a slightly
greater impedance in the detector
circuit, but not exceeding 30,000

ohms. V,; (Ist L.F.) can be of the
general-purpose - type of approxi-
mately - 7,000 to 15,000 ohms

impedance, and should take -1 ampere,
similar to V, and V,.

Low Impedance Valve
V, is a small power valve, taking
*15 ampere at 2, 4, or 6 volts, accord-
ing to. those chosen to fill the first
three -positions. Its impedance can
be as low as possible, since plate
consumption is not a vital factor,
(Conlinued on page 3186.)

e N e i =
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Theugh compactly arranged the comporents in the *‘ D.C.” Four are not overcrowded
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enthusiast,

A monthly article for the gramophone

Using a Pentode for gramophone amplification—
Stopping motor-boating.

By A. JOHNSON-RANDALL.

THE use of a Pentode valve in
gramophone amplifiers is likely

to become popular. With a
single ordinary L.F. valve, coupled
up to a Pentode in the last socket, it
is possible to obtain magnification
equal to thre¢ stages using three-
electrode valves.

For example, in the case of a three-
valve set consisting of an H.F.,
detector, and a Pentode, one can get
the “necessary amplification by con-
necting the pick-up leads across the
grid and filament of the detector.

I see that Messrs. Philips have
just brought out an exceedingly
neatly arranged two-valve amplifier
utilising a Pentode, and designed
speeially for pick-up work.

Volume Control

The amplifier is transformer-coupled
and a volume control is included. It
is interesting to note that this control
does not produce any change in the
proportion between the high and low
notes, hence volume is not controlled
to the detriment of quality. The
retail price of the amplifier is £6 10s.,
and we hope to be able to publish
a test report in the near future.
The price, incidentally, includes valves
and leads.

The same firm have also produced a
lightweight pick-up of compaet design.

I find that a number of listeners
have a certain amount of trouble
from low-frequency oscillation when
they attempt to use a Pentode with
a stage of transformer coupling.

In most cases this is due to a battery
“ coupling ”’ effect which takes place
when the H.T. supply has developed a
high resistance.

Dry Batteries

With new dry batteries of suitable
type, or with freshly charged accumu-
lators, these troubles do not oeccur.
If, however, the batteries happen to
be a little below par, an increase in
internal resistance takes place and
this in turn produces a tendency to-
wards instability in the amplifier.
Whenever any trouble in this direction

is experi-
enced the
construc-
tor should
immedi-
ately in-

vestigate

the condition of his H.T. batteries.
If these are of the dry-cell type the
question arises of how long they have
been in use, and whether the cells
are of sufficiently large capacity to
withstand the load. For example, it
is quite useless to employ a small-
capacity battery with a valve like the
Pentode. It simply cannot stand up
to a load of 12 milliamps or more,
and its condition will in a very short
time become such that howling or
distortion is sure to occur.

A Useful Scheme

Then, again, take the case of H.T.
accumulators. Directly the voltage
of the cells begins to drop the internal
resistance of the battery rises. Now
this increase cah be very serious if
by chanee one” or more of the cells
have, through neglect, become sul-
phated.

Again, there is the case of the mains
eliminator. These units are very effi-
cient, but 1t is very easy to strike the
“ coupling ”’ snag with them.

For these reasons I strongly recom-
mend the use of some form of ** anti-

motor-boat ” device with any Pentode
amplifier, as a precautionary measure.
The scheme is quite simple and
generally speaking it is unnecessary
to use more than one “ stopper ” in
the average amplifier. Let us suppose
that we are using a stage of trans-
former coupling followed by a Pen-
tode output stage, as in the case of a
straight three-valve set in which the
detector becomes the first valve of
the pick-up amplifier.

Our * anti-motor-bhoat ’’ arrange-
ment consists of a wire-wound anode
resistance connected between the
H.T.+ lead to the primary of the
L.F. transformer and the trans-
former primary itself. That is to say,
the H.T.4 lead is disconnected and
instead taken to one side of the
resistance, The other terminal of
the resistance goes to the trans-
former terminal to which the H.T.4-
lead was previously joined. This
same transformer terminal also goes
to one side of a 2-mfd. condenser,
the other side of whieh is taken to
L.T.—. The value of the anode re-
sistance can be about 50,000 ohms.

j

4

.‘_ # . { 4

{7

If ** motor-boeating ' developed in a set of this type when using a Pentode, the lead

(showen behind the H.F. chotie) from H.T. + to the primnary could be Lroken,and the
resistance inserted as cxplained in the abeve article.

274


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

February, 1929

Tue WireLess CONSTRUCTOR

‘Transatlantic
Tendencies

By THE EDITOR.

et

An intevesting survey of the civenits used in the teading commercial receivers on the American maviet.

GrovUP of readers, interested in
the why and the wherefore of
their receivers, as well as in

how to construct them, have asked me

A732
~
PFrANSTEN
Fana = Grese y

to explain to them how the average
American receiver compares in design
with ours, and how they are able to
obtain the high sensitivity, great
sharpness of tuning and simplicity of
control which are such prominent
features of their designs.

Unique Information

This, as might be expected, is
rather a lavge order, but after a careful
analysis of the circuits of a dozen or
more well-known American receivers
1 have been able to get together what
I think is the most complete data so
far published in this country. In

A 733
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1 tan,

order that the maximum information
may he given in a minimum of space,
1 am giving not complete circuits, but
an analysis of the essential features of
all of them, leaving out those conven-
tional portions which are well under-

1 stood.

“ All-Electric” Sets
First of all a few general remarks.

" This year practically all the American

set manufacturers have changed over
to “all-electric ” receivers, designed
to run off alternating current maius
(a few have D.C. models, but A.C. is
practically universal in America), and
with the required * power” units
built in the complete instrument. A
very well-known receiver—the Cross-
ley—has already been described in
these pages, and for the purpose of

RYY

FREED-L1sEmAry “Bem Apiea O

v

<

the present analysis I have taken the
following makes (given in alphabetical
order) : Amrad, Bosch, Fada, Federal,
Freed-Eisemann, Freshman, Grebe,
Kolster, Pfansteihl, Splitdorf, Spar-
Stromberg-Carlson; while a
nunmber of other makes are mentioned
for special points.

A Six-Valve Minimum!

In the analysis it should be noted
that one receiver of each make has
been dealt with, although practically
all of' the manufacturers named
market a number of different models.
It is significant that in the list given
no eet has less than six valves, and
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one—the Fada—has eight. Eight-

valve models are also made by several
other manunfacturers.

An Enormous Improvement

Within the last year or two an
enormous improvement has taken
place in the quality of reproduction
given by American receivers, particu-
larly as the leading manufacturers
have properly equipped laboratories
where thev are able to take overall
reproduction curves and obtain some-
thing -approaching ° straight - line
output.” 1In the receivers listed all
are transformer-coupled and all use
super-power valves in the ontput. In
the most expensive models of many
makers “ push-pull ” is used in the
output stage, but I have vet to find
an American commercial receiver
with the output valves in parallel.

A73F|

e
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Transatlantic Tendencies—continued

At the recent American Wireless
Exhibition, 131 cabinet models were
s 1 shown, 70 table models, and 17 com-
bination radio and gramophone sets.
-—}-4 Of 64 loud spsakers exhibited, 35
et were balanced armature, moving reed,
and other sorts of electro-magnetic
4 | drive, while 29 were of the moving-
# 4 | coil variety.

So much has the American trade
y turned to the complete all-electric
s receiver than only ten firms were 5r90MBERG—CﬁpL§gf/.ow .

FREED -LISEMAN N | | showing scparate power umits. I ||s7s » N
A 730 . even notice that one firm, inter- '
nationally famous for its dry batteries,
has now turned to the manufaeture of
*HT all-electric sets from the mains !

%

L 4

e Tonnei B

i
|
|
r
'
|
t

Shielding Practically Universal
In. the receivers named none has
less than three stages of radio-
frequency, while Amrad, Fada, Federal
and Y¥reed-Eisemann al! have four.
Two stages of low-frequency is the
rule, but the Fada has three, with
a switch to cut out one when required.
Grid-leak and condenser rectification
is the rule, though the Fada and the | 12726
Stromberg-Carlson use anode bend.
Of the reccivers on my list, only the '
Freshman, Grebe and Pfansteihl feed %

A 724 Apnrean fAapa N

HT+ straight from the output valve to the
w loud speaker.

Splitdorf, Stromberg-Carlson, Fed-
eral, Fada, and Kolster have choke

; and condenser output, while Bosch, |
Freed-Eisemann and Amvad use
i , trausformer output. One of the re- 7 T v
My
’- -
i

S
R | |

ceivers—the Stromberg-Carlson—has

not only a choke-condenser output, -

but a special audio filter built into the T
SrarTON,

PEANSTEINL output stage for the purpose of cut-

A ; ; : .
e e ting off the very high frequencies such

4727 as occur owing to the beat-note of two RFC.
stations working at 10 ke. separation. ||
Needless to state, shiclding is prac- ||4,29

tically universal, although iu the case

|
'
® e
-
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Transatlantic Tendencies—continued
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of the Grebe the use of binoculur coils
and very careful layout has cut down
the amount of shielding necessary.
In some cases the coils are separately
ghielded apart from stage shielding,
and in other cases we have stage
shielding alone. Single control is used

3
- .24
LDerecror

1Y

Grese

Amrap

| 4474 = v

in a}l save Fada and Freshman, but
in one or two of the others, although
single-control shielding is apparently
used, the provision of verniers enables
a little finer tuning than is possible
with gang control alone.

No More Dials

The external appearance of all the
receivers is very much the same. In
some cases the cabinets themselves
are of metal, and in others the metal
case is enclosed in a polished wood
cabinet. In all the examples named,
dials of the old-fashioned type have
been abandoned, the majority having
tuning indicators of the drum type,
although in the case of the Stromberg-

Carlson and Splitdorf a disc-shaped
dial is concealed behind the panel, so
that only just the few degrees round
about the indicator show.

The Fada set uses ordinary valves
supplied from a power unit built into
the set. This power unit uses a dry
rectifier and electrolytic condensers
on similar lines to my own “ Stedi-
power.” The rest of the rececivers
use A.C, valves, either directly heated
or indirectly heated, with the excep-
tion of the Federal, which uses ordin-
ary valves with their filaments run in
series,

* Tube” Troubles

All the receivers, without excep-
tion, use the “ 171A ™ type of valve
in the output—that is, a super-power
valve with a 5-volt }-ampere filament
with a plate resistance of 1,900 ohms
and an amplification factor of 2:1.
This valve is used on b volts A.C., with
either a resistance across it and a cen-
tre-tap to prevent hum,or else a separ-
ate transformer winding with its own
centre-tap. Incidentally the manu-
facturers in the States are having a
great deal of trouble owing to the very
short life given by these valves in
AC. receivers. The trouble here is
that considerable variations in line
voltage vary the filament voltage and
therefore shorten the life.

So far as the power units are con-
cerned, these are mostly of a con-
ventional design, although the mixing
up of different types of A.C. valve
requires a number of different fila-
ment windings in such receivers.
Practically all of the receivers use the
valve type of double-wave rectifier
(like our U5), and even in the Fada,
although a dry rectifier is used for
L.T., a full-wave valve rectifier is used
for H.T. The sole exception to the
filament type is the Federal, where the
Raytheon type of rectifier is used.
Here a high-power Raytheon tube is

Derecror T

GB—
FRESHMAN

-
¥ Boscn

Y790 ¥

used to supply filament current to the
valves, as well as H.T. Readers who
have studied the articles in this
magazine on power units will know
how the H.T. units are made.

. Comparative Details
And now for comparative details.
Dealing, first of all, with the method of
aerial coupling, the diagrams on the

HIyp
——
PFEANSTEML ,
A 728 N

first page show how these are arranged.
Pfansteth] and Fada use a simple
method which is very popular over
here, and Grebe has a modification of
this method. It will be seen that the
aerial can be placed either in series
with the condenser and inductance or
straight on to the inductance. This¢
is to compensate for different lengths
of aerials.

(Continued on page 320.)

. AT
l *

\ / 10,000
wy
) =W
100006 & ]
- :: 4 ,
$ |~ ~+
3 7 .
v
o Sreomaere - Careson v

277


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

TiE WIRELEss CONSTRUCTOR February, 1929

4qosu!
b wisH \ )
QOULLD @ET

\%\\y\

7 o IR ot —

CONFOUND T IS =

\/'M ALWAYS ;

TeaUNG MY

CLOTHES ON THIS /
BARGED WIRELESS - i

5

TUEYRE MORE
COMFORTABLE
To ONES FEET

o B

Me
WIReLEBS
' SPRING
' SMATTRESS.

— Zor/ ﬁAw —

278


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

February, 1929

e mm“l iz

W7HEN, last August, the B.B.C.
announced that relay stations
would cease to originate
local programmes in November, the
reason given was that the inevitable
transfer of relay stations to a national
common wave, replacing the inter-
national common waves, would make
it impossible to radiate local pro-
grammes. The programme changes
were made according to schedule.
The programme staffs at ten relay
centres were either released or ab-
sorbed elsewhere in the B.B.C.

All this happened in November.
But now, well on in January, there is
still no sign of the inauguration of the
heralded “ single wave-length work-
ing.” All that can be learned at
Savoy Hill is that stations will be put
on the national common wave grad-
ually between now and the end of the
spring—a period flexible enough to
mean two months or four months. It
follows that the whole of this wireless
season will have been endured under
the old conditions—regarded by the
B.B.C. as * impossible.”

Surely there was some grave mis-
calculation at Savoy Hill. Why
penalise all the relay stations of their
cherished local programines a year
ahead of the time when it was
necessary ¢

Broadcasting House Problem

Although the B.B.C. has given
its plans for Broadeasting House
in unusual detail, nc reference has
been made to any allowance for
picture broadcasting. Is it that there
1s still no intention to incorporate
pictures in the service ? If this is
the case. the B.B.C. will fall behind
a'l the other enterprising broadeasters?
Studio plans seem to be imaginative
and comprehensive.

The super-studio, with room for an
audienee for 1,000, will be particularly
welcome to listeners. ‘I understand
that there are ten thousand names
on the Savoy Hill waiting list of people
wishing to see broadcasting in a
studio. The B.B.C. was not over-
explicit about its plans for the
financing of the new building. There

HAPPENING S’

i By OUR SPECIAL COMMISSIONER

was a vague reference to a ‘‘ syndi-
cate.” If Savoy Hill thinks that it
can keep this dark for long it is
labouring under a delusion. Parlia-
ment must be told all about a trans-
action of this kind.

No one presuntes that it is unsound,
but this withholding of information
encourages unpleasant suggestions.

THe WireLess CONSTRUCTOR

wider range of distinguished “ talker *’
is being secured. On the other hand,
there has been a depressing tendency
to convert the studio into a lecture-
hall. The intention to educate and
improve is less unobtrusive than it
was.

Talks are getting away from the
entertainment side of the work. They

BROADCASTING HOUSE

st

The new premises
as they will appear
when finished.
Broadcasting
House 1will stand
at the corner of
Portiand Place
and Langham
Street, near Oxford
Circus, and prob-
ably the shift will
be made to the new
home in 1931. The
bunilding is exrpec-
ted to cost al least
£400,000,
ably

prob-
£500,000.
It will include nine
studios, four of
wehich will be more
than twice the size
of the largest studio
at present in use at
2L O. Therve will
also be a super-
studio, three
storeys high ,cover-
ing nearly 4,060
sq. ft. This will
have a gallery and
will bLe able to
accommodate an
audience of over
1,000 people, as
well as a large
orchestra. Work:
has already begun
on the new build-
ing, and the site
is rapidly being

ecleaved.

e

By the way, why are all those buffets
and restaurants being included ? Is
it possible that the B.B.C. is about
to recant its temperance attitude and
resume the use of strong drink ?

The Evolution of Talks

Competent critics have remarked

the gradual improvement of the

individual broadecast talk during the

past year. It is notable also that a
279

are being classified, organised, and

made much too efficient. I am told
that this has brought its own Nemesis,
and that talks at Savoy Hill are being
given a fresh orientation for next
autumn and winter. There is to
be a geéneral scrapping of rigid
methods, and a development of the
impromptu natural treatment of inter-
esting subjects by really interesting
people.
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Happenings at Savey Hill—continued

Regional Progress

With regard to the construction of
the new stations there is mnothing
very exciting to report. Brookman’s
Park appears to be going forward
according to plan. There is un-
necessary delay in the Pennines, and
still a good deal of uncertainty about
the others. There is a crumb of
comfort, however, in the promise of
transmissions from London this
autumn,

Another point, too, deserves note.
The Postmaster-General, when cor-
nered in the Housc on matters relating
to the B.B.C., falls back on the
Regional Scheme as the potential cure
of all present and future ills. This
has more significance than it might
appear to have. The PM.G. up to a
few months ago never mentioned the
Regional Scheme. The Post Office
as a whole regarded it with the
deepest suspicion, and only sanctioned
the construction of the London twin-

=

metres,

CHANGING WAVE.LENGTH

4 a) s e i < a -
W E AF, America’s super broadcaster, has changed its wave-length from 491°5 to 4543
The photograph shows three of the enginecers busy checking up the trans-

have any retiring pensions. The
reason given was that the B.B.C. had
a licence-of only ten years, which was
so short that it could not be recognised
as a Department or taken seriously by
regular Civil Servants.

It is also mentioned that, as the
licence if renewed in 1937 will
probably be for another similar period,
the same objection will be brought
forward to any subscquent applica-
tion for pension rights or formal
recognition. Incidentally, one highly-
placed Treasury official was alarmed
at the “ swollen ” salary list of the
B.B.C., which he inspected in con-
nection with the -application for
pensions. 'This is an entircly wrong
attitude, and reflects gravely on the
capacity and common scnse of
Treasury authorities. -

Futlure of the Children’s Hour
There are signs that the future of
the Children’s Hour is in the balance.

mitter by means of a wave-meter.

wave transmitter
and “reluctance. Accordingly there
would appear to have been a
gratifying change of heart among the
pundits.

No Pensions for B.B.C. Officials

It is known in Treasury circles that
that Department has finally and
irrevocably turned down the proposal

hat officials of the B.B.C. should

with misgiving

The resignation of Mr. C. E. Hodges
(Uncle Peter) is believed to be signi-
ficant of a decision at Savoy Hill to
weaken and fade out this part of the
programmes. If this is the case, then
the B.B.C. is dallying with & first-
class blunder.

Change of officials may or may not
be a good thing, but any tendency
to reduce the quality or scope of the

- Children’s Hour programmes will be
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warmly resented by a particularly
vocal and enthusiastic section of the
listening public. The Children’s Hour
is one of the things the B.B.C. has
learned to do well; it recruits many
thousands of firm friends yearly,
and is an important gatherer of new
licences. Think again before dissi-
pating lightly such’ an important
asset | ;

Sir Thomas Beecham

So the permanent symphony orches-
tra under Sir Thomas Beecham,
financed entirely by the B.B.C., has
come to pass. It will be heard on the
air for the first time during the first
week of October, when it will in-
augurate a series of special concerts
which will be epoch-making in cvexy
sense. Sir Thomas, with characteristic
enthusiasm, says it will be the best
orchestra in the world. - Savoy Hilj,
for once, agrees with him:

Sir John Reith’s Future

A year ago now I gave it as my
opinion that Sir John Reith might be
leaving the B.B.C. at the beginning
of 1929. I am glad to have been
proved a false prophet in this respect.
The able exécutive head of the B.B.C.
remains at his post, and seems happier
and more active than ever.

The task of Broadeasting House
seems to have appealed particularly
to bim, and the chances now are that
he will certainly sce this through, and
will probably stay the length of the
licence, that is until the end of 1936.
This is good news for all those who
bave at heart the quality and effi-
ciency of the British Broadeasting
service

The Return of “Dick’ Sheppard

Reassuring news about the restora-
tion of the health of the Rev. H. R. L.
Sheppard, C.H., revives speculation
about his {future activities. If he does
get well enough to take up active
work once more, it is almost certain
to be at Savoy Hill. Before his last
illness, he was known to be a regular
reader in the Epilogue on Sunday
nights,

B.B.C. News
Mr. Philip Macer-Wright asks me
to state that the paragraph which
purported to give his views onm
Broadcast News  Bulleting was
neither inspired, nor authorised, by
him. This I do willingly.
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HEAR REVELRY ON SUNDAYS /

‘! K

C(ONTINENTAL CABARETS

" OU will enjoy the kind of programme they broadcast on the Continent on Sundays—
i gay hours from the famous cabaret shows, music from the dance halls, and all the
happy freedom of the Continental Sunday are brought to your home by the Lissen
S.G.3 -Receiver. Because, with this latest development of radio, distant stations
come in all around the dials at full loudspeaker strength ; the Lissen S.G.3 Receiver gives
you a degree of selectivity, volume and purity of reproduction of Continental programmes
such as you can get from no other receiver you have ever tried.. The cost is moderate;
vou can easily build the S.G.3 Receiver yourself, or you can buy it completely assembled.
If you buildit yourself you save pounds. ’

HOW TO START 10,000RADIODEALERS
EE BUILDING IT! schthe parts for the Lissen S.G.3 Re-

There are only 6 steps in the building of  c¢iver. and any one of them will help and
the Lissen S.G.3' Recciver. Lissen have . advise you. Get the free chart to-day,

b‘:‘_s‘ep published a free STEP-BY-STEP Chart  or, send coupon below direct to factory

) and Wiring Diagrams, which make every lor it.
s\eva‘.\- a“d step absolutely Dsimple. Lissen also pro- 9T
. vide a ready-drilled panel, baseboard
«"flﬂg with component layout marked, alui-  YOU CAN BUY IT—
am - minium screens all ready to erect, and all

the wires, terminals and sundries you C 0 MPL ET ELY AS SE M BLED

require in an envelope, price 10s. ;
Go to your wircless dealer and ask for  1f you prefer it, you can buy the S'Gl'3
the Lissen S.G.3 Chart; on the back of  Receiver completely assembled in finely

To it is a list of all the parts you require,  finished wood cabinet large £8

LISSEN Your wircless dealer will help you to  enough to hold batteries and

choose these parts from his stock.  accumulator, price .. ot

IE;-N;:’T?E“S Lissen do not tie you down to any par- (Valves, batteries, accumulator
Ln.: Richmond, ticular make of valve, nor to any special and loudspeaker only excluded.)

/ cabinet; you choose these yourself,

i:my' d e the FREES S R e e e But remember you save

dseiSenaypa 3t polished wood so as to make the finished YT E. .

ffT;gzPél.ial‘(s-SRZ;ZgglﬂARr set @ handsome picce of furniture.. pounds by bulldlng it yourself
LISSEN LIMITED,

e ok 26.30 FRIARS LANE, RICHMOND, SURREY

Pliﬁewlrv{‘.?;.k y e R (Managing Dire::tor : Thos, N. Cole).,
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quite nalura\ if,
‘dthis® ProWwn”
sive instruments.
t! nly the ¥é&

d Speakex, yo
1 realism would cos realises then,
u Tts faith- sources of the great “HrOWn”
duction—8° ncannity organisation could produce suc
t creates the 2 Tnasterpiece for 90/- Other
is i models from 30/- o0 15 guineas:

Adit, S, G. Brown Ltd., Weste.n “ & . g
y s Ave, N Acton London. W.3,
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RESISTANCE, which we often scek
to lessen in wireless circuits, at
times plays a very important
part in our receivers. The little
cartridge of paxolin or glass with
metal ends and containing a substance
which has a resistance of no less than
2,000,000 ohms, and which, with littlc
respect, we call a ““ 2-meg. grid leak,”
is really a vital link in the chain be-
tween the broadcaster and our cars.

The First Grid Leak

To the best of my knowledge the
first grid leak was a lead-pencil-
rubbing on a sheet of paper made in
Dr. Lee de Forest’s laboratory. It
wag then not so important in detection
ag it 18 now, for the valves were very
soft and leaked themselves without
much external aid, detection taking
place with a grid condenser and the
mternal leak of the valve. But as
valves improved and became ““ harder”
it was found necessary to add an
external leak, if this form of detection
was to be used. Grid leaks arc in
such universal use that few listeners
zive much thought to their manu-
facture or construction.

The first grid leaks to be sold in this
country consisted of strips of Bristol
board dipped into Indian ink, dried,
cut to a size, and sealed into a small
tube which had metal ends. In order
to render them immune to “atmo-
spheric influences, the tubes were later
filled with paraffin wax. Millions of
grid leaks of this kind must have been
made and sold, and indeed many on
the market at the present time are of
similar manufacture.

Various Methods

They were manufactured so cheaply
that no trouble was taken to make
individual specimens to a particular
value, When a large number had been

B T T T IS

In this arvticle Mr. Pevey W. Harvis

discusses the question of grid

lealis, their ovigin, design and
construction.
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manufactured” they are sorted by
means of measuring instruments to
the }, 1,1, 2, 8, 4, and so on, megohms,
an accuracy within 30 or 40 per cent
of the rated figure being considered
quite good.

Some grid leaks have been made of
a composition of a kind of chalk
powder, with graphite, well mixed and
compressed into a small rod. Others
have been made from a carbonised
filament, while for experimental use a

These two huge aerial lowers,
erccfed at a new radio station near
Munich, Germany, are made
entirely of specially treated wood.

picee of wet sewing cotton will func-
tion quite well (until it dries). Some
of the best grid leaks are made by
coating the inner surface of a glass
tube with an extremely thin film of

metal, and others by spraying a special

composition on to a glass rod and

sealing this glass rod (after contact |

has been made at each end) in an outer
tube from.which the air is evacuated.

Home-made Resistances

Still others have been made by
rubbing lead pencil, or graphite, on
the inner surface of an ebonite tube,
and forcing plugs into each cnd to
establish contact and to keep out the
moisture. Indeed,=it would take a
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long article to describe all of the
methods which have been adopted.

The Editor recently undertook to
produce for our weekly contemporary,
“ Popular Wireless,” a three-valve re-
ceiver for a total cost of 7s. 6d. (exclud-
ing, of course, vglves, batteries, and
loud speaker!). Inorder to come with-
m this figure—and it was successfully
done—practically all the parts had to
be home-made of very imexpensive
material, and as the circuit chosen
consisted of a detector followed by
two resistance-coupled low-frequency
stages, it was necessary to provide
three grid leaks and two anode
resistances of home-made pattern.
Seeing that accurate measurement is
not available to the average experi-
menter, a large number of experiments
were undertaken with the object of
finding a simple way of making both
anode resistances and grid leaks for
this receiver.

A Useful Rule

Now in a resistance-coupled ampli-
fier it is not a bad plan to make the
grid leaks four times the resistance of
the anode resistances, and so it was
decided to prepare a sheet of some
high-resistance material which could
be cut into strips so that the width of
the grid-leak staps could be made a
quarter of that of the anode resist-
ances, thus havinv four times the
resistance.

. In order that reliable data could be
obtained, the finished grid leak and
anode resistances were left about for a
month or six weeks in order to find
what variation might occur. Different
papers dipped into Indian ink were
tried and these proved very satisfac-
tory but lasted for a short period
only, and if lead pencil rubbings were
made on the top of this the results
were still unsatisfactory, bearing in
mind that it was not intended to seal
them in tubes or airtight cases.

A Satisfactory Scheme

In the end a very satisfactory form
of resistance material was made’ by
taking a sheet of ‘“ P.W.”” paper and
rubbing on it by means of a cloth
covering the finger a very thin layer
of Enameline stove polish, which is a
graphite preparation. The paper used
for the WirELESS CONSTRUCTOR is of
similar texture, and if the reader
cares to take strips from the side of
an unwanted page and spread the
Enameline stove polish lightly on the

surface, using just enough to make
the surface of the paper just jet black,
he will find on cutting it up that a strip
measuring 2 in. by  in. wide wound
round at each end with silver paper, so
that an inch and a half is left between
the tinfoil, will measure on the
average round about 150,000 ohms.

Excellent Results

A strip of the same sheet, measuring
an eighth of an inch wide, will serve as
a grid leak. The method adopted in
the * Popular Wireless ’ receiver was
to take a small piece of wood, lay the
resistance prepared in this way on it,
and pass a wood screw with a soldering
lug beneath in each end through the
foil. The three-valve set described
enables not only 2L O and 5 G B to
be picked up on a loud speaker,
but also Frankfurt, Cologne, and
several other Continentals, the quality
of reproduction being excellent.

In passing, it may be stated the
only satisfactory way of measuring
resistances of this kind is with a

‘micro-ammeter and a low-voltage

accumulator. The extremely high
voltage given by a megger invariably
does harm to such resistances.

&*******%%%********%
;‘; RADIO-FREQUENCY %

% CHOKE TROUBLES %
R T R

MANY strange troubles in wireless
sets can arise from a faulty
radio-frequency choke. If you
have a set with one stage of high-
frequency and reaction on the detector
and you find, for example, that you
fail to obtain reaction on the upper
end of the lower wave-band, say
between 500 and 600 metres, and the
set refuses to oscillate even when the
plates of the reaction condenser are
“ all in,” it is ten chances to one that
it is due to an inefficient or faulty
radio-frequency choke.

Invariably a Cure

Similarly, if the set persists in
oscillating even with the reaction
condenser plates “ all out” at some
parts of the scale (usually on the upper
part of the wave-band near Radio-
Paris), then the chances are that your
radio-frequency choke is unsuitable.
The substitution of an approved and
recommended make in either case
will invariably cure the trouble.
Some of the ecarlier radio-frequency
chokes, made before the principles
of their design were well understood,
are very prone to give rise to troubles
of the kinds mentioned,
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*ﬁrﬁ*ﬁw%****ﬁ**ﬁ*****ﬁ**ﬁ%*

THE number of manufacturers who
are making electrolytic con-
densers suitable for the Harris
“Stedipower ” L.T. Unit grows apace,
and we are glad to see that the well-
known firm of Dubilier are now
marketing excellent electrolytic con-
densers which can be used inter-
changeably ~ with those already
specified.

A Higher Value

The Telegraph Condenser Co., the
first condenser manufacturers in this
country to market electrolytic con-
densers, have now raised the capacity
of their models to 2,000 mid.

“each, the capacity being thus much

larger than mentioned in the des-
cription of the ““ Stedipower ” Junior-
In this article, by the way, owing to
the unfortunate omission of the word
“or,” it appeared that both T.C.C.
and Tobe-Deutschmann condensers
were necessary for this component,
whereas, of course, an examination
of the wiring diagram showed that
the two makes were intended as
alternatives.

The Tobe-Deutschmann Company
are marketing both condenser blocks
with two separate condensers joined
in one casing, and also the condensers
in individual units. The Tobe-
Deutschmann Company are also
marketing a complete “ A’ block,
in which, in the one case, are included
the two chokes and the necessary
filtering condensers. This can be
attached to any battery charger used
for accumulator work, or to the trickle
charger as explained in the article
on the “ Stedipower * Junior.

For Moving-Coil Speakers

In view of the large number of
enquiries received, we would like to
point out again that for energising
the field of the moving-coil speaker
designed to work from a 6-volt
accumulator it is not necessary to
make up a complete *Stedipower ”
Unit. All that is necessary is a step-
down transformer and the dry rectifier,
or, alternatively, a complete trickle
charger, for the inductance of the
field is so high that this alone is
sufficient to smooth out any ripple
which is present in the rectified current.

The very small trace of hum left
is only noticeable when one stands
quite close to the speaker, and then
only when no programme is coming
through.
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Really powertul

on distant_ Stations !

The Six-Sixty Mystery Receiver
not only captures scores of European
stations but presents them at
full loud-speaker strength,
with all the richness of their
original tone maintained.

Such startling long-distance recep-
tion has only been made possible
by the four matched Six-Sixty
valves. Wonder{ul what a difference
that fourth valve makes! Wonder-
ful what a difference there is with
valves that are matched !

} : Fill in thi d le more
The ExtraValvg o e e
- & Receiver. Y ill find it as easy
makes all the to build as it iosue:s‘y to us‘e, and as
'dlfferenCG easy to use as any Set could be.

MYSTERY RECEIVER LSS,

3
/ & ',"0 /

R R R A

SIX.SIXTY RADIO COMPANY, 122, CHARING CROSS RD., LONDON, W.C.2 // s F S

W.Cun.2
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—BUY—
DUBILIER | PL

COMPONENTS
ey
*

i)

——and
you can |
count the
cost as a

NON-

recurring
one [”

DUBILIER |

—the Speaker
that lives!

latest,  developments in  Receiver Whatever goes into the microphone, comes
‘ ' X -~) dgslgn—tull constructional details
™

PRODUCTS

‘* TOREADOR SCREEN GRID
FOUR.’’—This sct ingcorporates the

free on request. through absolutely naturally on the Blue

Spot 49 Loudspeaker. No matter whether
it is the top note of the piccolo, the deepest

‘l = _
" 15 .llll o e { thunder of the organ or the middle register
' IIII'“"““““""““l ‘ of the voice, you get unalloyed tone without
J L

distortion. Reproduction is perfect—and this
B‘L<‘ b .. A |‘ 1 -
@Wué l l"'%---.n‘ -
),
{

amazing speaker, obtainable from all leading
wireless retailers, costs only £2 2 O
It unob'ainable from your dealer wri'e
i ws glving his nani: and address,

The secret of its success is the Blue Spot 66Z
Driving Unit, capable of handling great
volume without distortion, and pleasing re-
sults can be obtained with low H.T. values.
It can be obtained for home constructors as
a separate unit, price 17/6

For those who own seis of 3 valves or more we
recommend Blue Spot Speaker 59. Price £4 4 0,
with 66K unit capable of handling any oulput.
Price of unit alone, 25/-.

F. A. HUGHES & CO. LIMITED
204-6 Great Portland Street, London, W.1

Distributors for Northern England, Scotland and North Wales: H. C.
RAWSON (SHEFFIELD & LONDON) LTD.,, 100 LONDON ROAD,
SHEFFIELD; 185 PRINCESS STREET, MANCHESTER

Adut. Dubilier Cond, Co.
“925)'%,‘1_' gzzci)e;z W:;Z;;n]s;;;,or& “ Ideal Blue Spot Cone Speakers are sold under full
Road, N. Acton, W.3. prolection 1 the patents owned by Standard Telephones ansi

3 ! Cables and the Hopkins and Lektophone Corporations.”

@2008B.
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CIRCUITS Nos. 5, 6, and 7 are
of the original Cossor “*Melody
Maker,”” the Mullard “ Master
Three ». and the Ediswan ‘¢ Three-
some " respectively. These three cir-
cuits were put out by the respective
manufacturers to foster the sale of
their valves, and as full constructional
details and wiring charts were pro-
vided, very large numbers of these
receivers were built up. Each has its
own special points, and although the
first two have now been replaced by
different designs, the circuits of the
original sets will still prove the basis
of much interesting experiment.
Circuit No. 5—the original Cossor
“ Melody Maker ”—is particularly in-

f

The Ediswan ‘‘ Threcsome’’ comprises
an assembly of compact units. Aboveis
the L.F. transforner unit.
genious owing to the very special
scheme of wave-change used in this
get. It will be seen that the coil
L, and L, is continuous, the portion
L, being short-circuited when desired

P g 8
by the switch S,.

How Reaction is Used

The reaction coil L, is so arranged
in the original design as to come on
the same former as L, and L,, between
L, and L,, and considerably closer
to L, than to L;,. Thus the separa-
tion of L, from L, being much greater
than from L,, the reaction effect on
L, was much greater than on L,.
Arranged in this way the one reaction
coil served for both short and long .
waves, and the change from short to

long waves was immediately effected
by moving the switch §,.

The detector valve is resistance-
coupled to the first low-frequency
valve, this latter being transformer-
coupled to the output eircuit. It
will be noticed that no radio-frequency
choke is included in the circuit. The
reader may wonder how reaction is
obtained in such circumstances, but
a few moments’ consideration will
show that the impedance of R, is
much greater than that of the con-
denser VC,, and therefore the high-
frequency currents pass to filament
through the reaction condenser rather
than through the resistance.

Inserting a Choke

The condenser C; (fixed) is placed
in series with VC,, so as to prevent
any short-circuiting of the high-
tension battery should by any chance
the moving plates of the reaction
condenser touch the fixed. Although
In many cases one can dispense with
a radio-frequency choke here, it often
happened in the original design that
trouble was experienced due to high-
frequency currents getting through
into the low-frequency side, and per-
sonally, I much prefer a good radio-
frequency choke included.

To insert the radio-frequency choke,
break the connection where R, joins
the plate lead and also disconnect
the condenser C, where it joins the
same lead. The radio-frequency
choke is then inserted between R,
and the plate lead, while the con-
denser C, is connected on the resist-

. ance side of the radio-frequency choke,
the lead from the plate to the coil |

L, being left as before.

Circuit No. 6 of the Mullard ¢ Mas-
ter Three” also has one resistance and
one transformer-coupled low-frequency
stages, and was noteworthy for the
use of a metal panel which consider-
ably simplified the wiring. It will be
noticed here that a radio-frequency
choke is included as shown. Six-pin
plug-in coils were used in place of a
wave-change scheme, but although
this is less convenient for the user
it was considered by the designers
that greater efficiency is obtained by
using the separate coils.

287

The new model Mullard “ Master
Three ” has a wave-change switching
scheme which is very practical,

while the new Cossor * Meclody
Maker ” includes a screened-grid valve
and only one stage of low-
frequeney.

Rearranged Coil Systems

It is interesting to note that while
Mullards have changed over from
interchangeable coils to a wave-
change scheme, Cossors have gone
back to the interchangeable coils !

The Ediswan “Threesome’’was actu-
ally the first of what are generally
called “ valve makers’ designs,”
although the circuit shown in this
book, as mentioned, is an improve-
ment on that originally published, and
is that now circulated. It has two
stages of resistance coupling, the idca
here being to give very great purity,
but it is now possible with an alter-
native design to include one stage of
transformer coupling for those who
like the greater magnification,

Circuit No. 8 is a special thrce-
valver which has a selectivity far in
excess of that obtainable with the
previously mentioned ~ circuits, and
imndeed much greater than many
people believe possiblt; without a stage
of high-frequency:

I

This is the inductance wunii of the
Ediswan R.C. “Threesome.”’ The detcc-
tor valve takes its piace inside the coil.
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A VARIABLE H.T. UNIT

P4 An easily made gadget that will provide progressively variable voltages

2 from mains sources of H.T.

201 -
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THE little unit described herewith |

and seen in the photograph is

another of those obvious little
* gadgets
once one has made them, and yet are
never thought of until someone gives
one the idea. Since the writer made
up the unit it has been in incessant
use, together with another of a some-

which are always useful

| -
2‘;:0'. 7O}«

+/

+2

fnoyr
Oureur

vé7s

what similar type, and if it had only
been made up a month or so before it
would have saved endless ** fiddling
and basty rigging up of loose com-
ponents,

Its original purpose was simply to
provide an extra H.T. terminal when
it was desired to use a four-valve
teceiver in conjunction with an
eliminator which had only three
tappings, or, of course, in the case of
an eliminator with only one H.T.

positive terminal to provide an extra,
A friend using D.C. mains,

terminal.
for H.T. supply then wanted to borrow
it and showed such relictance to
return it that it appeared to be useful
to him!

Man Who Made Three!

He was using D.C. mains, throngh
a suitable filter cireuit for smoothmg,
which gave him a voltage of about 180
to play with, and since sceing the
orizinal unit he has constructed three
of them, which give him three
“tappings on his mains, so that he
has foutr H.T. terminals on his set,
one giving him the full 180 volts for
use on the last power valve, and the
other three being variable from abous

45 volts to 135 volts and being quite
useful for all sorts of odd jobs.

Most sets operating from D.C.
mains or on an eliminator which
works from A.C. mains have suitable
tappings provided for most require-
wents. It is, however, a distinct

refinement to havea smoothly variable
tapping such as one can obtain by the
use of a “ Bradleyohm,” ** Clarostat.”
or similur variable resistance, and a
little unit incorporating one of these
and a large by-pass condenser is all

that is necessary to provide the

necessary variable H.T. terminal.

The unit seen in the photograph .is
probably the simplest possible form of
this, but doubtless readers will think
of modifications and alterations to
suit their own requirements. Of
course, if the eliminator to which it is
connected has four or five H.T.
terminals, the  input ” terminals on
the unit are taken to the negative and
to the highest vollage positive terminal
on the eliminator.

Suitable ‘Variable Resistances

If D.C. mains are used, they will, of
course, be connected to the set
through a smoothing unit of some
kind, and it is to the positive and
negative terminals on the output side

of tlns filter that the new unit should

be connected.

February, 1929

If a Bradleyohm is used, types E5
and E10 are both suitable. Type E10
gives the greater voltage variation, but
rather less current will be available
than if E5 were used. A “ Volume
Control ” type Clarostat is also suit-
able.

Useful Reaction Control

The 2-mfd. condenser is, of courze,
essential since we are inserting a
resistance in the H.T. supply, and
unless a suitable path is provided for

any H.F. currents that may reach the

£2®) O af
N = 5
N Q
e $
2 2MFD |
a5,
- (@ > (@) =
/74¢1.

H.T. terminals of tiie set there will be
trouble of the same kind that ariseés
when an H.T. battery has run down
and reached a very bad state.

As a matter of fact, when the extrs
terminal provided by one of these
units (which is, of course, the “ 1"
terminal} is used for supplying the
H.T. to the detector, the variation in
voltage given by the variable resist-
auce 1s sufficiently smooth for this to
be used as a means of reaction control.

=11

1he compiete H.T. unit, looking from lhe ¢ mput

' errd and showing the variable

resmhmce and smoothing condcnser.
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PERFECT
PRECISION

ORMOND LOW - LOSS CON-

DENSER. Oapacities -00025, -0003,

<0005, 001, with or without frictlon
sontrol. Prices from 6/6.

You will agree that makeshiit methods
never pay—carelessness in the con-
struction of any set is the precedent
of troubles galore. But has it occurred
to you that the same truth is equally
applicable to every component you
use?

Why ask for trouble? Insist upon
Ormond—the finest components made
—and enjoy that security and satis-

faction - which none but the best can
afford.

The ORMOND LOUD SPEAKER for
quality and power. Supplied in Qak or
Mabogany. Price £4-4-0,

Leaflets
and

Booklets : . % 2 !
on request. mon%%“]afmfr'.mfgm%g’x?o‘g
o DIAE(. (Ratio 16-1), as illustrated;,
AISO detalls or i black. Price 51- 4
of our = e :

complete
receiving

sets L

PUSH-PULL SWITCH. Two-

) point type, price 1/3; Three-point

Fit_ the Ormond BALL. ; - type, price 1/6 (one-hole fixing),

BEARING TURN-

TABLE to your portable ar

frame Aerial Receiver. Frice
6/

THE ORMOND ENGINEERING CO., LTD.
199-205, PENTONVILLE RD., KING’S CROSS, LONDON, N.1.

Phonc : Clerkenwell 9344-6. Grams: * Ormondengi, Kincross,"

. Factoriesy Whiskin Street and Hardwick Street, Clerkenwell, E.C.L.
Continental Agents: Pettigtew & Merriman, Ltd., *“ Phonos House,”? 2 ang a,
[Py Bucknall Street, New Ozxford Street, London, W.C.1,

FRICTION CONTROL

DIAL. 4 in, Dial, with
direct drive and slow motion
{Ratio 55-1). Price 7/6.

“u!l'.’nw;
He. 710477,
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WIND

YOUR OWN COILLS .

An Easy Method of
Making Efficient
Solenoids.

R

MANY readers who would like to wind their
own coils are loth to attempt the task

owing to the tediousness and inconvenience
attending the process. Unless some special form
of winder i3 used, the former must be slowly
rotated in one hand while the wire is kept tight,
turn by turn, with the other.

The WireLESS CoNSTRUCTOR, after careful
investigation, has now found a eoil winder, illus-
trated herewith, which is far superior to anything
we have yet seen. It sells for £1, is known as the
* Goodell-Pratt Coil Winder No. 695, and ‘can
be obtained from any wireless dealer who troubles
to order it from his factor. It wilt take any size of
former up to that used for winding the “ Melody
Maker ” H.F. unit coil; the tube is immediately,

accurately and automatically centred when placed

in position; a special gripping spring prevents

the slightest slip of the former when the hand is

taken off the handle (as needs to be done to

straighten turns), and an ingenious fitting at one

end provides that the slightest slip of the end

cheeks ig immediately transformed into a tighten~.
ing pressure on the tube.

Winding single-layer or other coils with this
machine is a sheer joy, and the device will save its
cost to any serious experimenter in a very short
time. Equipped with this winder, an assortment of
coil formers, such as “ Pirtoid ”’ tubes, and a few
pounds of wire, the real “ fan ” will find a whole
field of new experiment immediately opened to
him.

TiT T T .iie
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¢ HAS it occurred to you,” asked
Professor Goop, “ that no-
body has cver yet designed
a receiving set for our sporty boys ? ”’

I admitted that it had not.

“It’s a crying shame,” went on the
professor. ““ The dear little fellows
are well catered for by the motor-
cycle firms who turn out gas wheels—
I believe that is the correct technical
term—with which a sleeping village
can be awakened in the most amusing
way during a midnpight run. Many
of the users, though, never get very
far afield, for what could be more
jolly than to roar up and down the
high street of one’s native place clad
in the correct raiment and to divide

+ . Asleeping village can be awakened
n the most amusing way . . .

the population, as someone once put
it, into the quick and the dead!”

Thoughtfully I rubbed the bump
at the back of my head contracted
that very afternoon when I had been
only just quick enough to escape
being dead.

“ But——"" 1 began.

“ That,” broke in the professor,
“is exactly what they do. Why,
only yesterday one of the dear
fellows butted me, in a manner of
speaking, from herc to Thursday
week. So much for the youthful
motor-cyclist. The adolescent mo-
torist 13 equally well catered-for
with the super-sports car. Do you
know what a super-sports car is 2 ”’

Quite Easy to Make

“Yes;” I said, glad to be able to
get a word in. "™ They are quite easy
to make. You take an ordinary bus
and begin by removing the bonnet
fasteners. You hold the bonnet down
by means of a long leather strap,
but you must take care not to draw
1t too tightly, or you will suppress
a delightful clatter.  Then you

Tue WireLess CoNSTRUCTOR
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discard the existing steering-wheel,
fitting in its stead one about as big as
a grindstone. Next you slip off the
silencer and substitute a conger-eel
thing with a flattened spout. You
pull out the seats, replacing them
by cushions on the floor. The wings
give way to flat strips of plywood.
A smoke-screen-making appliance is
added to the exhaust. You have a
special dashboard provided with all
the meters that you can think of,
You make the speedometer read
fifty per cent. fast, and there you
are.”’

“You have only forgotten one
point,”’ said the professor, ““ and that
is that to make the car into a real
super-sports model the engine must be
so adjusted that it is quite incapable
of running either slowly or quietly
when the car is standing still. Other-
wise you have put it, if not in a nut-
shell, at any rate, in a sausage skin.
Now what is the main characteristic
of the bright things of the present
generation ?

What is Wrong?

“It’s freedom from parental spank-
ing,” T hazarded. -

“No, no,” smiled the professor.
“It is something which concerns
the other end. I think I can claim
to be the first to discover exactly what
is wrong—or perhaps I should say
‘ right "~—with the rising generation.
I hesitate to publish my discovery,
for it would probably mean sending
to the workhouse hundreds of novel-
ists who earn their. livelihood by
trying to give to the great world
explanations of what they call the

modern spirit. No one, save myself,”

has yet discovered that flaming youth
suffers from atrophy of the - ecar-
drums.

“ It is for this reason that they
cannot dance except to music that
could be heard a mile away by
normal people. This it 1s that makes
them loathe the silencer, for when it
is there they positively cannot hear
whether the engine is working ot not.

call realistic volume from their loud
a 29}

speakers ; they have to talk at the
top of their voices, or none of their
friends would be able to hear a word.
Similarly, they do not mind squeaky
brakes, for youth must be served.”.

“ And what,” I queried, ““ do you
propose to do about it 2 ”

“T have designed,” said the pro-
fessor, “a super-sports wireless re-
ceiving set specially to- meet the
demand of the rising generation.”

“ Tell me more,” I cooed. * Your
tale interests me strangely.”

The Super-Sports Set

“ Let me describe it briefly,” went
on Professor Goop. “ The ecircuit
is my own adaptation- of the super-
heteroneutroregenerodyne. In the
ordinary super-heterodyne, of course,
you have a first detector followed by
intermediate-frequency valves; then
comes a second detector and one or
more note-mags.”

“ Yes, yes,” I breathed.

“In my super-sports model I
don’t do unsporting things.”

“ How do you mean ?”

“Well, do you call it quite fair
to step-down a frequency ? As yon
probably know, with frequencies it
1s a case of the higher the friskier, and
when you go stepping them down

. I's freedom

from parental
spanking . . .

you take all the life out of the poor
things. Now I do exactly the reverse.”

“Explain!” I cried; dithering
with excitement. y

“ Instead of stepping-down {re-
quencies, I step them up. My first
detector is followed by a first-speed
high-frequency ; then comes another
detector; then second-speed high-

frequency; then a third detector
~~and third-speed high-frequency ; fol-
It is this same sad affliction "that
‘causes them to demand what they”

dowed by the final detector. In case,
by any chance, oscillations are not
sufficiently lively by this time, I
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In Lighter Vein —continued

provide also four reaction forward
speeds, as well as an emergency
reverse, which is used to calm
things down in times of crisis, when
the sct looks liké busting.”

I begged for more details.

“ The wvalves, of course, are of the
overhead type, ignition being either
by accumulator or by an incinerator
worked direct off the mains. - Where
a battery is employed provision is
made for the use of a super-charger.”

‘““ And what of the cabiet ¢ .

“ The cabinet is naturally fabric,
finished™ with sliding roof, a broad
leather strap being used to keep the
lid in its normal position. I forgot to
mention, by the way, that all high-

a voltmeter, an ammeter, a milli-
ammeter, a micro-ammeter, a milli-
voltmeter and a gas meter. The last,
1 should explain, is a clock fitted with
a special automatic arrangement for
recording . the length of speeches and
the like. Above the dashboard comes
a rack for spare dials, and beyond that,
of course, is the panel of the set itself
with its controls.”

Hot Stuff!

“ Pretty hot-stuff those controls, I
should think.”

“So much so that I have provided
water-cooling for them. In order to
introduce the necessary damping an
ascending main 1is centre-tapped to

22

. In addition to the reaction we have a volume- booster, a scif-starter, a sclf-stoppet B
an automatic panel-wiper, and one-shot luln ication . . .

tension terminals are'provided with

shock absorbers. A fish-tail loud
speaker goes with the set and a neat
little contrivance makes it possible for
this to project into the room dense
clouds of evil-smelling gas when a
topical talker is at work, On the
base of the loud speaker is a licence
holder, which .in the case of the true

sporty boy. will invariably display a |

licence at least twelve months out of
date. The set is supported upon a
table but twelve inches in height,
which enables the operator to sit, or
rather to lie, in a semi-recumbent
position comfortably upon the floor.”

A Neat Dashboard
“ And what is immediately before
him ¢~
“ A neat dashboard (I regret to say
that in my experiments I frequently
referred to it as a damboard) carrying

. interruptions.

enable the requisite number of turns
to be brought into play as required.”
“ Turns of what ¢ ”
“Turns of hose-pipe.
the tap——"
1 thought you said that it was the
hose that was turned ? ”’
“8o it is. When the controls have

One turns

been turned so furiously that they

become red-hot.”

“ Here, steady on, I'm octting
rather mixed up with all these turns.’”’

“And 1,” said the professor, “ am
getting distinctly fed-up with your
It is ’—and herc he
reached down for the poker— a long
worm that has no turning. Any more
of your mutual obstructance %

I hastily closed down.

“The controls themselves,” the
professor continued, “ will be a sheer
delight to the super-sporty. There are
no less than nine tuning dials, and

202

here again I have shown what I think
I may style without undue modesty
my genius.

“In the ordinary set slow-motion
dials are employed. Anything slow is,
of course, an anathema to sporty
boyhood. My dials arc therefore
geared up instead of being geared
down. This means that there is no
need for any silly delay when foreign
stations are being tuned in. Almost
before the Langenberg orchestra has
finished a bar you can be in Madrid or
Oslo or Stamboul or Nice. In fact,
by keeping the controls continually
in motion by means of both hands
and feet it is possible to hear a
delightful pot-pourri from simply
scores of stations.”

“And what other controls are
there ?

“In addition to the reaction
arrangements already described we
have a volume booster, a self-starter,
a sclf-stopper, a super-screamer, an
automatic panel-wiper, and last, but
not least, one-shot lubrication.”

“And how does that work 2’

Complete Absence of Bass

“ On setting the device into motion
vaseline is immediately applied to the
terminals of the accumulator, if there
is one, whilst a special lubricant,
which I propose to call Goopo, is
fed to the bearings of variable
condensers and all moving parts.
Simultaneously, a brown liquid is
poured into a cylindrical glass vessel,
all froth being removed by means of
my patent blower. An automatic
lazy-tongs appliance moves the glass
vessel towards the lips of the operator,
whilst a special little device tilts back
his head and tilts forward the glass
container. A carefully designed picce
of mechanism eliminates such parasi-
tics as heel taps and the like. Even
the most carping critic cannot say
that my super-sports sct fails to bring
out the Bass.”

I asked if I could try the set and
was told that I could.

Curiously enough, my hands went
straight to the onc-shot lubrication
dial.

“ You press the button,” smiled the
professor, “ and we do the rest.”

I wasn’t quite satisfied with my
first test. I pressed again. I even
suggested that the third time would
mean real luck, but as he had brought
the poker with him I pressed neither
the point nor the button.
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FOR EVERY
GOOD

CIRCUIT

YOU NEED

OIS
COMPONENTS

If you are building the Mullard ‘‘ Master

Three Star,” Cossor ‘‘ Melody Maker,” or

any other popular set, ask your dealer for
Lotus Components.

Garnett, Whiteley & Co., Ltd.,, Broadgreen Road, Liverpool

Causton
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- By KEITH D. ROGERS.

Tuxs month T want to answer one

or two questions that have

been asked by correspondents
during the last month or so.

In the first place there seems to be
a certain amount of douht as to what
is meant by the ““ slope ’ of a valve,
and of what value 18 the so-called
“ steep slope.”

Without going into technicalities,
I might say that the *“ slope ” is really
a scientific efficiency factor showing
what the valve will do. It gives an

&
v

SR

A 6-volt L.F. valve
which has a slope
© of 1'5, its imped-
ance being 10,000
ohms and  the
magnification fac-
tor 15. The curve
of the wvalve is
shown in column
3, whenee it will
be seen that
although the mag-
nification(variation
of plate current for
variation of grid
volts) is high the
valve will carvy
only a. moderate
grid swing, so ob-
viously wcould  be
unsuitable for
heavy inpals.

&
2

P2

indication of the ratio between that
unwanted factor “impedance ” and
the property that is aimed for,
namely, “ magnification.”

We can look upon the impedance

a “ fault,” if you Like, similar in its
unwelcomeness to resistance, but the
magnification we do want, and so we
balance these up against one another

In whicl: the question of valve efficiency end other
practical considerations ave discussed.

and call the result the “ slope,” or
“ mutual conductance.”

For instance, if a valve has an im-
pedance of 10,000 ohms and a mag-
mﬁcatlon factor of 10, we say its

“ mutual conductance,” slope,”
10 y
10 0000 X 1,000 = 1.

Whlle if it has a magnification factor
of only 8, we find that its efficiency
(compared with unity) 18

o000 < 1000 =

Obviously, then, if the mutual con-
ductance of a valve is'above 1, itisa
more efficient valve than any havmg
a figure equal to or below unity.

So far so good. But slope does not
mean absolutely everything, as we
shall see, although it means a good
deal and is a ready way of comparing

valves of the same class.

v. “Mag.”

Suppose we want a valve for H.F.
work. We naturally take one with as
low impedance as possible and with
high magnification factor.
words, we take one with the highest im-
pedance to magnification ratio, or
slope.

We want low impedance so that we
can design circuits that will give us
the greatest amount of effectiveness
from the valve. (The screened-grid
valve has the drawback of high im-
pedance, though its high magnifica-
tion factor mitigates against this).

But when we come to L.F. work a
different story is told, for though we
want, as before, low impedance and
high efficiency, we have to take into

291

“Impedance ”
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effect another thing—the volume or
mput carrying property of the valve.
Unfortunately the valves with
steep slopes are unable to carry as
much input without being overloaded
and causing distortion as are valves
with less steepness, i.e. less magnuifi-
cation per 1,000 ohms impedance.

Super-Power Valves

So we have to compromise on the
L.F. end and choose valves which,
while giving us reasonable magnifica-
tion, will carry a reasonable input
from the previous stage.

Super-power valves usually have
slopes of ahont 1 to 1-5 or so, but have
to be of the large anode current con-
sumption type if they are to earry
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Compare this curve with the one overleaf
whieh is drawen to the same scale, which

is that of a super-power valve
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Technical experts havelong adopted CELESTION
as their standard. The Technical Press leaves no
doubt as to the merits of Celestion (wide the
“ Wireless World "—* The embodiment of all that
is good in Loudspeaker de51gn, etc.). Eminent
musicians are unanimously in favour of Celestion.
All the leading natlonal set manufacturers incor-
porate Celestion in all their models. Many,
many thousands of satisfied users attest to its
.extraordinary realistic response.

EXCELLENT REASONS why
you should corisider ~Celestion
- as a most acceptable gift.
Your dealer will demonstrate without obligation;
Or, call at our showrooms, one minule from

Victoria Station, where. you can also hear the.
finest sels.

Celestion is British throughout. Models

range from £5-10-0. Write for new

Booklet, and particulars of the Celestion-

Woodroflfe Gramophone Pick-Up, price
£4-4-0.

SHOWROOMS :
106, VICTORIA STREET, LONDON, S.W.l.

Write for lalest booklet “L”
Celestion, Kingston-on-Thames.

¢ FIRST ON MERIT- ON [D)EM(U)NSTMW@N

By l JJJ

Made under licence.
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E bave every confidence in placing

ST e T e
before the Radio public a new and

.um improved BurTon Micro-Log Dial,

our latest product, illustrated herewith, is
the vesult or several years’ experience of the
great weakness of Dial construction, together
with our vast knowledze of what is required
for superfine tuning.

One point alone which will make this product
an outstanding feature of the 1928-1929
Secason is the special logging position, which
is situated on the front of the Dial, enabling
all stations to be logged clearly ‘iy means
of the pointer upon the centre knob. This
celluloid strip is situated free from any
interference, can easily be replaced, and,
further, any logging marks can be removed
from this surface by being erased with india
rubber in the usual manner, which is quite
impossible with other logeing devices.

The BurTon M
De Luxe
Registered Design.

Slow Motioa only
With Fast and S

low Motion

February, 1929

HERE are two models of this dial, one
which gives slow motion only, and the
other, which by the simple means of

revolving one knob for the fraction of a turn
frees the slow-motion device, enabling the
centre knob to be moved quickly to any of the
stations which have previously been logged
on the celiuloid logging strip.

We feel sure this new BurTon Micro-Loz
Dial will please you because of its graceful
design, its ease of mounting to any condenser,
its velvety smootbness, jts freedom from
back-lash, and finally, because it is the only
Dial which gives you a practical solution to
the logging problem.

Truly the product of master craftsmen who
specialise in the production of Radio Dials.

icro-Log Dial,
Model
Patents pending.
5/6 each
6/- each

REGD. TRADE MARK.

C.F.&H. BurTon, PROGRESS

{REGD. TRADE MARK.

WALSALL, ENG.

WORKS,

RUPERT COLLINS SERVICE.

NO W , ALL S TATIONS FROM
®

250—2000 METRES
WITHOQUT CHANGING COILS

Note these Special Features:

1. Easy two-hole fixing.

2. No friction joints whatever.

3. Improved bakelised former.

4. Reversible dial to allow of
upright or  horizontal
mounting.

Knobs fixed by means of
grub screw on spindle.

BRITISH GENERAL

AERIAL TUNING UNIT

From all wireless dealers of repute, or
direct from BRITISH GENERAL
MANUFACTURING _ CO, LTD,
Brockley Works, London. S.E.A.
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TO 3
ORDINARY
BATTERIES

Not a battery but a
SUPER BATTERY—that
is the correct description
of the Columbia No. 4780
Triple Capacity H.T.
Eattery. It possesses the
emission’of three ordinary
batteries, the Ilasting
power of three ordinary
batteries, and the quality
ol -three ordinary
batteries.

For the mamn with the
good Receiver, this Col-
umbia battery is indis-
pensable.

You are proud of the
results yielded by your
receiver—you’ll be
prouder still when you use
this Columbia battery.

EQUAL

60 volts. : :
Ncw&:ﬁcég{dopnu This battery is specified for *Six-
s Sixty's Great Mystery Receiver.”

Columbia
RADIO BATTERIES

J. R. MORRIS, Imperial House, 15, Kingsway, London, W.C.2
SCOTLAND—]. T. Cartwright, 3, Cadogan Street, Glasgow.
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Within the Vacuum-——continued

any big input and still have a steep
slope.

It should not be imagined, however,
that steep slope necessanly means
high magnification ; the magnification
factor shows the possible amplification
power of the valve, the other is only
this factor in ratio with the imped
ance, and denotes the efficiency only.

‘ Slope” and ‘“Amplification ”

So we can get more amplification
out of a valve of 20,000 ohms and a
magnification factor of 30 (slope of
1-5) than we can out of a power valve
with a magnification factor of 6 and
impedance of 2,400 (slope of more
than 2).

An example of this is the Pentode,
which has a slope of less than 1, but
1s capable of giving enormous amph-
fication.

And now I want to reply to a
querist who asks: “ Why, if the impe-
dance of a valve should he low
compared with its plate circuit im-
pedance in order to get the maximum
magnification of the valve, does the
~ amplifieation drop ofi as we use
valves of lower impedance ?

bz
e

1 modern sereened-
grid velve which is
capable of tre-
mendous anplifica-
tion dueto the high
magnification fac-
tor. Owing to the
peculiar  constrice-’
tion it cannot Ube
dirvectly compared
with the ondinary
three-cleetrode
valve, though the
slope is belote unity.

’
-

In this case our coxresponduxt 18
forgetting two important facts. = He
is right in assuming that (he is dys-
cussing R.C. coup1|110) the higher the
ratio between the external impedance
and valve impedance the higher the
proportion of the amplification factor
of the valve that is used, but there are
. limits in practice.

‘Unfortunately, with low 1mpodance
valves we get.a lower magnification

factor, and furthermore, the H.T. prop

across the resistance becomes serious.-

H.T. Voltage qup

Take an example. If we have a
valve of D.C. resistance (when correct
grid bias is employ ed) equal to, .say,
60,000 ohms (this is not-the A.(!. im-
pedance, but a figure -higher~ tlian
that) and a resistance of 180 OOO ohms,
obviously the H.T. voltage is divided
into the ratio of 180,000 to’ 60,000
across the resistance and valve orlto
3. In other words, the drop is such
that if 120 volts are-applied, only 40

‘are nsed on the vilve, the rest being

lost across the resistance.

Now if we decrease the resistance of
the valve by having .one of much
lower impedance, see what happens.
Assume the D.C. 1esistance is now
ouly 20,000 ohms when the valve is
properly. biased.  The drop is now in
the proportion of 20,000 to 180,000,
or 1 to 9. The valve thus gets one-
ninth of the applied H.T. instead of
one-third, as in the previous case.

Have to Compromise

Therefore we not only get less
effective H.T., but less magmfication
factor in the valve itself, so obviously
down ecomes the magnification per
stage.

In this, therefore, as in all wireless
practice, we once more have to com-
promise in order to get best results.

R e S
%* NOVEL STEP-DOWN ﬁ
TRANSFORMER x

Fee YA S Sk
THE sudden failure—without the

usual month’s notice in writ-
step-down

***

mg—of a trans-

former recently forced me to usc

rather'a novel component in a wireless
set.

I had agreed, in blind ignorance,
and without knowing what I was in
for, to give a public demonstration

+of thic possibilities of a three-valve

sct to a crowd of some fifty schoolboys.
I.arrived at the meeting-place Ilate,
due to some slight technical hitch
with my car, and was somewhat at
a disadv antaue, in consequence.

Nothing but Noise
After the usual preliminaries, I
turned to .the set and attempted to
coax music from it. Lord, what a
297

clatter! You all know the row a
broken-down transformer kicks up in
powerful set, so there is no need
for me to describe it. I switched off,
apologised amid sniggers, and fussed
round, endea_vourmv to locate the
trouble. I got hot and bothered,
flustered and flushed, messing about
in front of a crowd of youngsters who
didn’t . hesitate to express their
opinions of my capabilities pretty
freely, and it was some fifteen minuntes
before I located the breakdown—

This curve of
@ super-power
valve looks 3
“steep, ”
doesn’t it ?
Bt mere
glancing «t
curves is often i I
liable to be Jungvolts ‘
misleading. 3
for the geo-
metrical
““slope ’ of a T
cnirre  waeans o H
nothing at «ll 7 %I
—it is the J
figrares on the {
ares that A
count. and A OAAA0
these must be 30382 10 0 7
taken inte
cousideration. As this graphis draien lo
the same scale as the one on the previous
page, it can Le taken as « direct com-
parvison, but if it were diraren to a different
scale it would LOOK very different
(though inreality it would bLe the same).
Theve is no fixed secale for velve curves
and so they are often misleading. The
slope of the valve shoun here is 1°95.
and it is capable of u good grid swing,
though not such a swing as is obtainable
frowm valves of the same class but with
less steep slopes.

[ IN MICRD,
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an intermittent open-circuit iu the
output transformer.

Here was a fine pickle ! No spares,
only low-resistance loud speakers to
work with, and a collection of turbulent
boys growing restless at the delay.
Then came inspiration !

A Way Out

I excused myself for a few momcnts,
went outside, - disconnected the ig-
nition coil from my car, was back in
the hall with it in less- than three
minutes, and in less than five minutes
had it fixed in place of thc “dud”
transformer, -

I will admit that it didn’t work
perfectly, but “then, schoolboys are
not hypereritical,‘and although 1
even had to parallel the two low-
resistance loud speakers, the rest of
the evening went through splendidly.

Read POPULAR WIRELESS
Every Thursday Price 3d.

0
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Well-Made Valve Holder

A WELL-MADE and efficient valve

holder of the non-microphonic

type has been submitted by
the makers of the Godwinex compon-
ents. Unlike most valve holders,
which are moulded in black, the
present mode] is a pleasing dark red
colonr—what is known in the trade,
we believe, as “ natural hakelite
colour.,” In accordance with what
we consider an excellent practice, 2
large proportoin of the solid material
has been removed from between the
valve pins, laboratory tests showing
that valve holders made on this
principle have appreciably lower
losses. The spring tension is adequate
for the purpose for which it is de-
signed, and we are glad to see that
soldered and not merely press connec-
tions are made between cach socket
and the springs. The spacing of the
sockets is accurate, serviceahle ter-
mninals and soldering lugs are provided
and altogether the lolder is a
thoroughly satisfactory produet which
can be recommended to our readers.

Airmax Coils
The plug-in type of tuning coil, the
early death of which was prematurely
foreshadowed by the too confident
prophets several years ago, is still

immensely popular, for its adaptas -

winex ’’ is deok ved in colour.

A MONTHLY REVIEW OF
TESTED APPARATUS.

(Note: All apparatus reviewed
in this section each meonth has
been tested in the Editor’s private
laboratory, under his personal
supervision.)

 bility to the more complex as well as

simple tuning circuits is a great -con-
venience. Although many of the
early plug-in coils were very inefficient
devices, there have been great im-

© The Airmax plug-in coil.

provements in this rcgard reccntly,
and the modern plug-in coil will be
found to give very good service and
high efficiency in a variety of ways.
The “ Airmax " coils which have
been submitted to us for test are
mounted on good quality plugs, appa-
rently cut from solid ebonite, and are
layer-wound on a central ebonite tube,
layers being well separated by spacers
and the individual turns of each layer
separated by a space approximately
equal to the thickness of the wire.
Such a method of winding is sound,
and as in the present case the wire
is bare, losses due to the absorption
of moisture by such substances as
bare untreated cotton are avoided.
Mechanically the coils are well
made and can be quite roughly
hardled without damage, although in
298
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our opinion all coils of whatever kind
should be handled as gently as pos-
sible. The coil illustrated is a No. 250
and is thus suitable in a ,couple(i
circuit for tuning to the 5 X X-Radio-
Parisband. Laboratory tests for high-
frequency resistance, and practical
tests in receivers, show that these
coils are quite satisfactory for the
purpose for which they are designed
and are very distinctly superior to
many submitted to us for test.

Ingenious Vernier Dial

Amongst several interesting pro-
ducts submitted to us by the manu-
facturers of the Harlie products, the
vernier dial illustrated herewith 1is
more than usually ingenious. In
appearance it differs {from the con-
ventional vernier dial with a window,
for a larger proportion of the scale
than normally is visible, while two
side windows enables calibration

. marks to be made when necessary.

The feature which commends itself
particularly to us is the fact that for
rough tuning the centre knob turns
the condenser quite freely, whilst for
fine tuning pressing on and turning
the lower small knob gives an accu-
rate vernier motion without backlash.
Hitting the dial' to a panel 1s con-
siderably simpler than with some
dials we have handled, for the two

CUEEY 7 4 ST S

This is the ingenious dial referrved to
above.
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A Message to the Home Constructor
% will issue shortly, simple Constructional Charts of :
. SCREENED-GRID RECEIVERS !
% These receivers, in addition to their extreme sensitivity, are %
s capable of unusually good reproduction. :
% FERRANT! LTD. HOLLINWOOD LANCASHIRE %

On January 15th, 1929,
the well-known W.B. ‘Anti.
ﬂlonlc Valve Holder wg'l
On Japuary 15th, 1929,
the quality, workmanship
and efficiency of this pro-
duct will remain exactly
as it always has been -
extremely good.

WHITELEY, BONEHAM & CO., LTD.

Nottingham Road, Mansfield, Notts.

: High-grade
: QUEEN ANNE

i Height 3 Ir. 3.ins.

Packed Free.
Carriage Paid.

i Manufacturer of all types of
¢ cabinets and

scription.  Hlustrated lists

GILBERT,

Manufacturcra of
the fmmous White-

SWINDON.

ley Boneham Loud
Speakers. Prices

from 47/6.

¢ Estimates Free.

| STYLE
: FIGURED OAK CABINET
Depth 1 ft. 3 ins.

For Panels up to 21 ins. X 7 ins.
Baseboards up to |1 ins.

£5.5.0

Prices of other sizes in proportion.

furniture of every de-

| CABINET MAKER,

Estd. 1866.

wireless

free.

"THE

4

o) -
O . -i
BU

—~ONE EVENING

ILD and OPERATE in

Obtain a Broadsheet from your
dealer and read why you should—

Completely Screen the Grid

L 4

EXTRACT FROM
LETTER RECEIVED.

“1 may add that 1 am very
pleased with this set. It is the best
I have ever handled and [ intend to
push it as the best Screened Grid
yet. Anyhow, I am concentrating
on it now and dropping the —.”

The above is one of many
UNSOLICITED TESTIMONIALS.

Send post card for FREE FULL-SIZE
LAYOUT PLAN and wiring instructions

THE FORMO CO.,
Crown Works, CRICKLEWOOD LANE, N.W.2
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What’s New—continued

projecting lugs with holes (see illus- | instrument when sent out. On the

tration) can be used as: a: drilling
template qfter the dial is fitted over
the' condenser spindle.

front -are two dials controlled by

l knobs, one at each end of the instru-
The fixing |

ment, - and a central lever which

p
e

The Philips receiv-
er showon here and
in the photograph
belows employs a
screcened-grid valve
and also one of the
. new Pentode {ype.

uby

P

screws pass through the holes so
made and easily fix in position by
. nuts on the back of the panel. Free-
dom in turning the larger knob is
ensured by the fact that the vernier
movement is out of engagement when
this is done. It is a very useful com-
ponent and should find a ready sale.

An Interesting Receiver

The Philips receiver, illustrated in
the accompanying photographs, is a
most ingenious and interesting set.
Although several models are made,
the particular one shown is designed
to work from batteries, complete
battery leads being attached to each

governs the wave-length range the
receiver will cover, going from 200 to
2,000 metres in all.

‘'The sharpness of tuning can be
varied by placing the aerial in dif-
ferent sockets. A reaction control is
provided ; the set can be made to
oscillate when desired, and owing to
its special construction it is non-
radiating and, therefore, will not
cause interference with one’s neigh-
bours. Although small and compact,
the instrument is remarkably sensi-
tive, this being due to the fact that
not only is a screened-grid valve in-
corporated, but also a pentode. Very
high magnification is thus given both

"
*s

How the valves are fitted in the compact yeceiver described on this page.

300

on the high-frequency and the low-
frequeney sides.

The valves themselves are con-
tained within the set, being tucked
away as shown I our second photo-
graph. The instrument is well made,
with what appears to be moulded
bakelite ends, the top, front and back
being covered with a leather cloth of
a pleasant dark-blue shade. Opera-
tion is extremely simple and the
results on the loud speaker of excel-
lent quality.

Useful Fuses
Although the flash-lamp bulb type
of fuse has been used on a number
of occasions to protect the filament
circuits of valve receivers, the rather
erratic ‘behaviour of these bulbs often

The Micro-Fuse protects the valves from
excessive voltages.

results in the emission of valves being
destroyed before the bulb blows.
Messrs. Micro-Fuses, Ltd., are pro-
ducing a particularly clever form of
fuse made to fit in clips and re-
placeable in a moment. For general
wireless receivers these fuses are made
in the 100-milliampere type, although
for other purposes, such as protecting
meters and the like, they can be
manufactured to * blow ”’ as low as 23

‘milliamperes—in special cases even

lower than this. They are made by
a special process from pure gold, and
are stated to carry 90 per cent of their
load without undue heating. A
number of the 100-milliampere fuses
submitted to us-all blew reasonably
close to the rated figure and proved
far more reliable than any of the bulb
types that have so far come our way.

The average flashlamp bulb will
carry four or five hundred milli-
amperes without fusing, so that the
comparatively low fusing point of the
Micro-Fuses makes them distinctly
valuable. The price is 2s., with base
and clip, and replacements are 1s. 6d.
each. These are components which
should prove most useful to wireless
experimenters.
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AERIAL COIL INTERCHANGEABLE
5 PRIMARIES
250-550 metres ALl I8 1
Price 10/6 P4- 250-550 m.
1000-2000 metres P.6 5
vice | P8 - 3/-
H.F. TRANS- glg T j
FORMER Pl 0
50- P.t6 1000-2000 m,
250-550 rne:.z: S ! m 4/‘
1000-2000 metres P.20
Price 126 $27 &

Gl
SUPER COIL
Pat. No. 285,723

1. STANDARD SHAPE
AND SIZE—no need to
buy a new coil-holder.

4. H.F. TRANSFORMER
has interchangeable prim.
ary windings to suit the
new screened-grid or any

2. STANDARD PIN other type of valve.
CONNECTIONS — no 5. ACOMPLETE RANGE
OF PRIMARY WIND-
INGS is available, from
the most selective to the
largest types required by

need for re-wiring.

3. AERIAL COIL has tap-
pings for all degrees of screened-grid valves.
selectivity required and 6. ALL PRIMARIES ARE
provides for a detachable CENTRE-TAPPED,with
Reinartz Reaction wind- plugs and sockets arranged
ing—an absolutely unique so that wrong connectlon
feature. is impossible.

ﬂ

&

[_Juj =] |

gomoy

N @O

REGD.

SIX-PIN SUPER COIL

(Plecase s!ale Primaries required when ordering).

Obtainable from all dealers,

THE LONDON ELECTRIC
WIRE COMPANY AND
SMITHS, LIMITED,
Church Road, Leyton, E.10.

LEWCOS RADIO PRODUCTS Trade Counter and Cable Sales:
FOR BETTER RECEPTION * 7, Playhouse YEBEd'l Golden Lane,

B a e o e a a a e i ol

Tre WireLess CONSTRUGTOR

EFFICIENT
SOLDERING

IRON
IN. THE WORLD
Guaranteed for One Year

SRR,
2

(imr-.,,,ﬂu >

Ask your dealer. If any difficulty write to:
K.N. ELECTRICAL PRODUCTS LTD.

87 Wardour Street, London, W.1: 'Phone : Regent 4632

Centzalab
GIANT POWER RHEOSTAT

Small in diameter but large in
capamty, this rheostat is con-
structed of heat resistant
materials throughout. Wire is
wound on a metal core insulated
wnh asbestos No fibre to
warp or burn out. “Large area
for heat radiation.” Will carry
a  continuous  current load
through the' entn'e resistance of
20 watts at 375° Fahrenheut
This, unit is.ideal for primary
control of “AC" receivers or
LT.” power supply units to
keep_the line voltage a _con-
stant average,and the, second-
ary o’Tput “well within rated
limits. /It can be used in any
radio power circuit without any
danger of burning out,_ since
the fusion pdint of the wiré is
the limit of capacity. -
Types, G.R.010. -10 ohms
G.R-.060.

80
» " GR.I50, 150 °

. G.R.1,000. 1,000 ohms,
. G.R.2,000, 2000 .

»  G.R.8,000. 8000 .,

PRICE 8'6 each.

Write for the Centralab Civcuit Booklet, It's Free.
SOLE DISTRIBUTORS :

The ROTHERMEL CORPORATION LTD.

24-26, Maddox St, LONDON, W.1.
Tgbe;hon_e Telegrams 9
MAYFAIR 0578, ROTHERMEL, WESDO, LONDOXN.
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Many points af practical interest to all radio

constructors are dealt with under this heading.

By R. W. HALLOWS, M.A.

Easily-Made Frame Aerials
ECENTLY I required a {rame
R aerial for a special purpose,
and as none of those on the
market was of quite suitable size, 1
decided to make one up myself. The
process turned out to be so exceed-
mgly simple that I shall certainly use
it in future,

The materials are of the simplest.
For the frame itself two pieces of
hard wood % in. or § in. square are
needed, whose length will depend
upon the size of the frame. These
are jointed together by means of the
halved-in method as shown in Fig. 1,
being held in position by means of a
4 B.A. bolt (with a washer under its
head and on the far side) and a nut.

Mounting a Frame

The ends of the arms are prepared
in the way shown in Fig. 2. A
hacksaw cut is made in each some
2 inches in depth. Right through
the end of the arm are drilled as
many holes as there are turns of wire
on the frame, the diamecter of these
being such that small wooden pegs
(matchsticks will do perfectly well)
are a good push fic.

The way in which the frame is
mounted on its base is shown in
Fig. 3. To the lower end of the
upright a small piece of the same
wood as that used for the frame is
screwed. In the bottom of this 1s
drilled a 24-in. hole, into which is
inserted a standard coil plug, fixed by
means of a screw.

The base’is a piece of $-in. wood.

of surtable size in the middle of which
is mounted a standard coil socket.
This can be done by drilling a }-in.
hole of the proper depth and driving
the socket gently in with a mallet.

Winding

Now for the way in which the
frame is wound. To the small
wooden block provided with the coil
plug a piece of ebonite about } in.
in width by 2% in. in length is at-
tached. This may be held in place
by the screws which hold the piece
of wood to the upright.

In the ebonite two holes are drilled
{or three if the aerial is to be centre-
tapped) to receive terminals to which
the ends of the windings are attached.
Use No. 22 double-cotton-covered
wire, which goes just nicely into the
hacksaw cuts.

Attach the end of the reel to the

i terminal and wind on the first
turn. This having been done, push a
peg into the lowest hole of each arm
and put on turn No. 2. The same
procedure follows for the remaining
turns.  Should a centre-tapping be

required, scrape a bare place in the
wire when half the desired number
of turns are on, and take a turn round
the middle terminal.

made it from Hobbies stripwood,

which can be obtained
lengths } in. square.

This gives an aerial with approxi-
mately 16-in. sides. For a frame
with 2-ft. sides fhe upright and
cross pieces should be approximately
34 in. in length.

Further Hints

In order to prevent the wood from
splitting under the tension of the wire
it is as well to drive a secrew through
each of the arms just below the end
of the notch cut with the liacksaw.
The pegs may be fixed absolutely
tightly if the holes made are a good
fit ‘for them, and if cach before in-
sertion is dipped in glue or smeared
with Seccotine

Instead of No 22 D.C.C, either
thin silk-covered flex or Litz wire
may be used. It is not, perhaps,
generaily known that in addition to
the ordinary rather thick flex with
an’inner covering of rubber and an
outer covering of braided silk there

in 24-in.

A ratchet type of screwdriver which was recommended by the author in his last

article for use in th:c construction of wireless receivers.

When all the turns are on, cut the
wire and attach the “out” end to
the terminal provided for the purpose.
The whole job can be done in an hour
or so and the result is a very service-
able frame aerial costing next to
nothing at all. I required mine for
use with a super-heterodyne set, and

302

is a thin flex obtainable which has
but a single covering of floss silk.
This actually takes up very little
more space per turn than No. 22
D.CC. wire and it is exceedingly.
useful for the making of frames.
Litzendraht, made of twenty-seven
strands of No. 42 wire, each separately
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,“wv%l\“ Q d. REACTION

THE LATEST THING SINCE

Screened Grid Valves

If successful resirlts are to be obtained on

distant stations, particularly on very short pOIaf

waves, reaction control must be smooth.
If a set breaks into oscillation it “is very J

diflicult to obtain maximum sensitivity, Q- .
even by careful reaction adjustment.

*00025 -0001

THIS IS ONLY POSSIBLE WITHAN 176 (/. b, A oy
ACCURATE SLOW-MOTION CONDENSER. o

Obtainabie from all dealers.

DIAGRAMS OF TYPICAL Q.J. CIRCUITS POST FREE FROM

WINGROVE & ROGERS LTD.
188, STRAND, LONDON, W.C.2.

He st A A AT AN A A 5%%%’5*&’%%%%%#****"‘*4*#:‘%:‘#*“‘

>}¢
e
*
*
*
&

&

GOOD NEWS FOR SET BUILDERS :

o

In response to the urgent demand for first-class sets for family

use. Mr. PERCY W. HARRIS M.IR.E., has now prepared the i%
Wireless Constructor Envelopes :
e

e

S

The first two of this series are NOW on Sale, price 1/6 per envelope (by post 1/9).
Envelope No. 1.—THE RADIANO THREE (Resni). A famous loud-speaker set which *
you can build in an hour or so—no soldering necessary and a wide range of ¥
components to choose from. =
Envelope No. 2.—THE CONCERT FOUR. - Made of standard parts, all easily obtain- I
able, this is a highly-sensitive, long-distance set, giving powerful reproduction of
wonderful quality. Covering both long and short wave-lengths, with a switch for

3 or 4 valves, it is essentially a sef fo enjoy both in building and operation.

In each envelope you will find every detail of the set simply explained ;  photographic reproductions and
diagrams are included, as well as a full-size Blue Print.

NOW ON SALE Price 1/6

By post 1/9, from Wireless Constructor Envelopes, The Amalgamated Press, Ltd, Bear Alley,
Farringdon Street, London, E.C.4

AN AH AT UMM At

%#&#&****&ét**##&* Fekk

etf Sk 3k

***Pv‘*************************************:’»**ﬁ“** R T I T I T
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CHATS AT THE WORK-
TABLE

—condinued from page 302

insulated, is, if anything, rather finer
than No. 22 D.C.C., and if it is used
the cuts in the arms may be made
with a small tenon saw. Its resistance
18 considerably less than that of cither
flex or plain wire, and there is possibly

e Hacveo iy ot
OF THE FRAME

fig/

K264 J

L

some advantage in employing it in a
frame intended for use with a very
sensitive receiving set.

The Terminals

As an alternative to ‘the very
simple coil-plug coil-socket mounting,

something rather more elaborate may
be used in the Igranic heavy-duty
plug and jack. The former is mounted
upon the end of a small block of
ebonite attached to the upright arm.
The jack is fixed to a small ebonite
panel let into the upper side of a
hollow base.

Most electrical shops have in stock
hollow bases intended for the mount-
ing of switches and so on. One of
these will serve admirably for the
purpose and its cost is trifing. If
the aerial is not to be centre-tapped
the plug fixed to the upright arm
may have both ends of the windings
attached to it.

The Centre-Tapping

In this case the terminals may be
mounted upon the base, a very great
advantage, since the acrial may be
rotated without moviig the leads
running to it from the receiving
set. In the case of a centre-tapped
aerial the same principle may be
utilised, the centre-tapping being
taken to a terminal mounted upon
the upright.

Since in nearly all circuits the
centre-tapping is earthed, the insula-
tion here 1s of no great moment, and
the terminal may be mounted directly

February, 1929

upon the wood. Using a plug and jack
in the way suggested only one of the
leads to the frame moves during the
process of rotation. As a further re-
finement an old condenser dial may
be mounted at the end of the piece of

wood or ebonite attached to the
Hlecw Saw Cor £"N

Hoves 70751(5

/Vﬂrc,v-snrxs

/6.

AN
0
+ \0
How rwe Eno3
HREPPEPARED.\‘"\ Ve £

upright arm, the scale side, of course,
being uppermost.

If a small pointer is affixed to the
base the orientation of the frame is
always easily established. " A still
better ‘method is to attach a small
compass to the upper side of one of
the horizontal arms. The direction
in which the frame is pointing when

(Continued on page 306.)

Recognised as the most efficient of
i gpes

STANDARD, 50 to 3,000 metres.

SHORT WAVE.

metres up to 100 metres. Price T7/6

MAGNUM LOADING COIL, 7/6

MAGNUM
H.F. CHOKES

Made in two ranges.

Price 7/€
From below 10

Peatode Valves,

2,000 metres.

tional kit,

A truly remarkable receiver giving s-valve results.
Perfect reception of the ultra short waves of 15-metres up to

SR

MACN
"Nlmct
~2000 e lvEn

PRICE including valves, coils, and Royalty

Free demonstration in your home within 50 miles or London
The ideal receiver for Overseas.

Note.—The above is supplied only ready wired and tested, and not as a construc~

zomy,

e\‘*:f

Employs latest S.G. and

ol 'v

VOLUME
CONTROL

MAGNUH
VOLUME
CONTROL

Supplied in
two Resist-
ance values,
500,000 b E
ohms and 2 megohms. Price 7/6

HARRIS ““STEDIPOWER " UMITS'

- £18

L.T. and H.T. from A.C. Mains. i
he * Stedipower " The * %ﬁedlpﬂwer ”

L.T, Unit, Ready wired and tested,

Ready wired and tested. and iacluding a U.s
Suitable for 2, 4, or 6 valve. Output 50 M.A.
volt valves, the total Two continuously varie
consumption of which  able and one fixed tap-
does not exceed 1 am- ping is provxded w4
pere. £9:10:0 £13:0:0
1f you wish to build these units yourself, we supply
the complete kits of components,_ including Cabi-
nets, as follows:

- BURNEJONE

r & COoTDay i

MAGNUM ~ HOUSE

TELEPHONE: HOP 6257

296, BOROUGH MIGH ST,

Catalogue (nm"lhlists“cln’n atppllcgtlf)nﬁ ic{xcludl'nng-xr L. ‘!‘r %mt, complete kit of parts £?1 :17:0
ticulars o e entwin, ‘* Radiano ** Four, H nit, complete kit of parts (less valve) ['d
“ New Business Man’s 7 Four, ete,, etk ; LON D ON s E I ' 3 £10:16:0
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The first and best
high-grade trans-
Jormer to be sold
at a popular price.
Fit one in YOUR
set, You will be
delighted at the

Ratio PRICE _ | gifference it makes.
| 1576\
6:1

There is an Igranic Transformer for every
‘purpose. Send to-day for illustrated list.

IGRANIC ELECTRIC CO., LTD.,
149, Queen Victoria Street, LONDON, E.C.4

Have you read '*Radio, How It Works and How To Get':
: The Best From It**? Price @d. Send this coupon with your :
: name and address and get YOUR copy FREE!

NG s A S S S o =

Tue WireLess CONSTRUCTOR

“Weston sets the
orlcls standard

Model 506 Pin Jack Voltmeter with

3 High Range Stand, Measures High and
& Low Tension Voltages, %
I The Weston free booklet “ Radio
I Control ”’ explains the uses of this

and other Weston Radio Instruments.
Write for your copy.

Price £2 10 0

; “\u\;ﬂPIRJEs o

Model 506 - Mil-Ammeter
should be placedin the H.T,
circuit of the valve to ensure
correct operation and check
distortion. Panel mounting
type.

Prices

£1.15.0—£2.15.0

Model 489
Double Range
D.C. Voltmeteris a

various ranges with differ-
ent sensitivities.
instrument for A.C. Model

Prices £3.15.0—£7.5.¢

necessary portable testing
instrument for every radio
enthusiast. It is of great use

Mode! 506 Panel Voltmeters
€nsure permanent accuracy.
With a high internal resist-
ance of 125 ohms. per volt,
they make practically no
load on the batteries. Neat
and compact.

Prices
£1.15.0—£2.15,0

in_tracing circuit
troubles. Made in

Similar

WESTON ELECTRICAL INSTRUMENT CO. LTD,

15 GT. SAFFRON HILL, LONDON, E.C.i
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. TABLE

—conlinted from page 304

. . . 4
any transmission is best received
can then be found at once.

Stripped Terminals

Most of us, I suppose, have found
to our horror at one time or another
that a terminal screw of one’s most
coveted component was stripped.
The first thing to discover is whether
the screw itself or the nut which runs
upon it is at fault. This can be done
by the simple process of removing the
milled nut and trying others in its
stead.

Should the male thread be stripped
it will always be impossible to tighten
a nut, but if the original nut has
suffered a substitute can be turned
tightly home. What is to be done
if it 1s found that all nuts tried are
equally loose and therefore that the
male thread is spoilt ¢

In the great majority of cases the
thread will have been ruined quite
close to its base.. All that is needed,
therefore, is to place one or two flat

washers between any lead that is to.

be attached and a securing nut. If,
however, the screw is stripped over
its whole length the case is still not
hopeless:

Rub down the threads with a fine
file; and then put a die one size
smaller than the original over them.
Thus a 4 B.A. screw may be re-
threaded 5 B.A., and so on. With a
fresh nut of the proper size connec-
tions can now be made that are
thoroughly firm.

R¥56

HMow TiE FRAME
13 MouwTED,

UpriGHT |
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#
iLOUD SPEAKERS ANDi
§ THE WEATHER %

Fek s ke e sk Ao e A S S S Mt A R
MANY newcomers to radio com-

plain that in some weathers.

their loud speaker gives very
distorted reproduction. This is often
due to the fact that in some atmeo-
spheric conditions the cone expands
or contracts and causes the reed or
other actuating mechanism to touch
the magnet.

An adjustment which may be
accurate on one evening can be quite
unsuitable on another, particularly
in foggy weather, and as most loud
speakers have an adjusting screw,
this should be turned slightly in one
direction or the other when this
trouble arises. Be careful not to turn
the screw too far in either direction or
you may damage the mechanism,

The results given by loud speakers
vary considerably according to the
conditions in which they are used.
Even assuming that they are being
fed with undistorted output from the
receiver—and this is rather unusual
on loud signals—the tone will some-
times be quite different in one part of

the room from that given in another.

CO.,, LTD.,

Pentode (5 Electrode) Valves for 2 and

SE. 325

SPECIFICATION
Filament Volts ... 2

ilament Current

Moax. Anode Volts. 150

Amplification Factor 80

The EDISON SWAN ELECTRIC
3 123/5, Queen Victoria
Street, London, E.C.4,

Give greater volume whilst dispensing with
one stage of L.F. and can be used with any
type of loudspeaker.

The “ priming grid ** which is connected to a
small terminal on the caps of the wvalve
should be joined directly to a tapping on the
high tension supply at 100-150 volts.
able grid bias values are 6-12 volts depending
on the anode voltage in use.

PRICE :—25/- each.

0.25 amp.
Priming Grid Volts, 100-150

Impedance 66,000 0hms,
Stope ... 1.2 malo.

Volts.

Suit-

5E. 415
SPECIFICATION

Filament Volts ... 4
Filament Current  0.15 cmp.
Max. Anode Volts 150
Priming Grid Volts 100-150
Amplification Factor 50
Impedance 27,000 ohms,
Slope we o 1.8 mafv.

PENTODES

~—
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—AND THE CHEAPEST
WAY, TOO,

guaranteeing utmost satisfaction.
Just look at the prices below—made
possible by reason of the biggest valve
output in the world. Radio without
Dario can never be radio at its best.
SUPERLATIVE FINISH - LOWEST CONSUMPTION

TWO VOLTS. FOUR VOLTS.
General Purpose, General Purpose,
‘0S5 amp. . v 5/6 ‘05 amp. . § 5/6
R.C.C., 06 amp. 5/6 R.C.C.,. 07 emp. S5/6
.Super-Power. 'Super-l’ower.

18 amp. * . 5 7/6 1 amp. A X 716
Super H.F. & R.C.C., Super H.F. & R.C.C.,
‘18 amp. . 4 716 ‘1 amp. 5 "
Pentodion Pentodion,

‘15 amp. . . 21/- ‘18 amp. . . 21/-

From your dealer or direct:

IMPEX ELECTRICAL, LTD.

(Dept. L),

, 538, ,
High Road,
Leytonstone,

E.11.
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ppy, No-Drudgery,
& Spare-Time
_ Business

y for YOU
M » r

Here is YOUR chance to become a
Master Man in a Spare-Time Business
which is expanding enormously; one
which is competing successfully against
large combines.

Just sit down and think over this care-
fully. Our enormously successful Patents
arc in great demand everywhere. They

have become tremendously popular, and as
the Wireless and Electrical Business extends, o
5

which it will do, and is doing, to an un-
thinkable degree, this demand will increase
proportionately. We will licence you to
manufacture our articles under our own
Patent Rights, sothat you can participate

in the Big Profits.
4 rs - Ve poni;tva{)y lGun‘;:‘x}te;
youp profits, Onlya te
N@ number of persons are
A pnamt N@ed@d- allowed to manufacture.
No special knowledge or skill is nceded, There is not the slightest

and you will find no difficulty about the ;-hance o0t your market be-
manufacture. With our new and improved s:g;‘:::gf“l"’;:;ci‘a;‘:cﬁi
process, no expensive “ plant ** or machinery your stocks—a fact which
of any kind is required, and, even though assures that you make
you have not the slightest knowledge of PROFIT whatever may be”
Electricity or Wireless, you can commencz the pecullarities of your
to turn your spare hours into GOLDEN owa case

Hours! ~There is no drudgery. Indeed, 1
the work is so simple and easy that you require no special accommodation
—the kitchen or any spare room can be your work-room—and the
whole of the family, including the children, can help you, The
work is of fascinating interest, and your profit is only limited by the
amount of time you have to spare.

Earn ap to £300 a Year !

{300 a year EXTRA can easily be yours, New vistas will open out
to you. It will smooth the way to Success and enable you to be inde-
pendent of Employers and Industrial Upheavals. All those luxuries
and necessities you have long desired wlll be yours, Let us hear from
you NOW!

You are not asked to attempt to revive a “ dud ” industry, but are
offered a Novel and Live Business—a grpwing business which has now
been established a decade ! Somebody is going to make a BIG PROFIT
in your district, and that somebody can be YOU! Send the coupon AT
ONCE, aad Full Free Particulars will be forwarded. Any questions you
ask will be answered fully. We have nothing to hide—no expeunsive
‘“ plant ”’ to sell you. Thisis a plain, STRAIGHTFORWARD, MONEY-
MAKING Proposition. As man to man, can you afford to let it pass by ?

this Coupon NOW/!

OSSR 2 RSN NZN0)
To Mr. V. ENGLAND-RICHARDS, : 9

THE ENGLAND-RICHARDS CO,, LTD.,
89, King’s Lynn, Norfolk.
Sir,—Please send me at once, and FREE, full details as
to how I can ‘make Money at Home in my spare time. I
enclose 2d. stamp for postage,

Print your name and address boldly in capilal letters on a
plain sheet of paper and pin this coupon to it.
¢ Wireiess Constructor,”’ Feb., 1929.
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Some of the More Interesting Happenings
in the Radio World this Month,

S efoR R Rk

N

The Mystery Transmitter

TDERHEAPS by the time this issue of

the WireLESs CoNSTRUCTOR

is on sale the identity of the
mystery broadcaster will be known.
Every endeavour is now being made
to find the location of the station,
from which vulgar and obscene nies-
sages were transmitted a week or two
ago.

Who is the Culprit?

Complaints have been pouring in
to the B.B.C. and the Post Office, but
nobody seems to have yet found who
the culprit is. Whether this is a joke
in bad taste, or whether some experi-
mental transmitting station has been
operating on a wave-length too close
to 2L O, is a matter for conjecture,
but in any case the vulgarity which
has been predominant in these
transmissions is certainly to be de-
plored.

S S S S S S S S S S %****%%%*%*%*%%%%*

#
£
e
£
3
*
5
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S
£
#

Tact Tactics

The row between Professor Andrade
and Colonel Brand, the official host at
2L 0O, has caused a good deal of
amusement. There are, no doubt, a
few faults on both sides, for everybody
knows the effect of mlcrophone fright,
and everybody knows that the most
tactful person in the world must some-
times relieve his feelings by being a
little brusque.

Anyway, the correspondence which
has passed between Professor Andrade
and Sir John Reith in connection
with the incident at Savoy Hill has
certainly been amusing, but the
matter seems to have ended when
Sir John Reith replied to Professor
Andrade : ‘‘ I have told you as plainly
as I can that Colonel Brand’s reputa-
tion for tact and courtesy is suffi-
ciently well established here for me
to feel sure that he would not go out

February, 1929

of his way to insult you or your
friend.”

George Robey, Too

From personal knowledge of
Colonel Brand, we can say that he is
the model of tact and courtesy.
Speaking to a newspaper man, Pro-
fessor Andrade said : ““I know that
Colonel Brand was very civil to George
Robey. Why shouldn’t he be civil to
men of science ? *’

The whole incident, which has un-
fortunately been ventilated in the
Press, seems very childish.

Peter and Columbus

Mr. C. E. Hodges, who is better
known to millions of kiddies as * Uncle
Peter,” has resigned from his post of
Organiser of the Children’s Hour at
Savoy Hill. It is good news, however,
to note that he will continue to con-
tribute to the Children’s Hour pro-
grammes, although his place as
Organiser will be taken by Mr. Alan
Howland, who is better known as
“ Columbus.”

“Death of a Scientist”

I saw in the North Eastern Daily
Gazette the other day a paragraph
that Mr. Baird is working eighteen
hours a day just now and “ looking

(Continued on page 310.)

EXCELLENCE/DESIGN

YIBROLDER

SETS

KITS

Maker
Igranikit ..

Three Star

Portable

SPEAKERS

from

Mullard Five

Victory G.E.C. 3-valve
set, including all acces-
sories and batteries

Cossor Melody

Mullard Master

M.P.A. Plaque 21 9
Celestion Speakers

A%
Look at the base of the Vibrolder: ﬁzﬁnﬂmhps
study its design from behind the B.T.H. Cone
scencs. Note the one-piece springs Marconi
whose coils form the sockets for the Octagon ..
valve legs—the self-aligning contacts 3 Lion 44
the transparent * window " which Amplion ..
excludes all dirt and dust; the ready
tinned soldering tags. PRICE

Next time say*“ Vibrolder”
and be sure of the best,

1’6

1,500,000 Benjamin valve holders are alreadyinuse

-
\Fo\

(THE BE/T IN THE WE/T)

"Sound Waves from‘

9
Day’s
SPECIAL LINES
SOLDOMETA  Pocket

Soldering Outfit for 2/6
Mogen H.T. Generator,

£8 10 0 400 v. 200 m.a. out-
put, from £22.

PORTABLE GRAMOPHONES

£7 15 0 All the best malkes in

6 6 0 stock. Prices from £2 15
to £10.

618 0 SMALL TABLE GRANDS

All the leading makes

12 10 © always available for

immediate delivery.
Prices from £6 10 to

8 £8 10, and other larger
models.
0 RECORDS
210 0 H.M.V. 8/ to 10/-.
213 6 Columbia 3/- to 12/8.
38 00 Zonophone 2]/- to 4/f-,
Brunswick 3/- to 8/,
119 6 'Pm-lophone 2/6 to 4/6.
Radio 1/3.
6 0 0 Duophone 1/8,

Write for outr Radio or Gramophone Booklets frec on request
l\\\\B e's|
%\\.\\j

L o7/,
it Radic
m»“'f//’ /// oAy

//

ELECTR]C LlMlTED

Brantwood Works, Tottenham,
London, N.17,

Feley /;I)mw {(2Levies) Ke /eut 0921 aud 0922 Jﬂegtdm: Ditles, Weslraael, London

. 13 LISLE STREEY, LEICESTER SQUARE, LONDON,W.C.2.

y
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'BUILD THE PEERLESS
“RESONIC 2”

e

Regd. No. 456002,

Anyone can build this set in 60 minutes. No drilling.
No soldering. Al wires cut and bent. JUST ASSEMBLE
and then immediately enjoy the radio entertainment
which is of splendid tone and comes in at good loud-
speaker volume. Circuit allows use of standard valves
{x H.F. and 1 Power).

Blueprint and easily followed Diagram of Connections
included with every set, Cabinet and full Kit € pplied

in carton.
oy £3.15.0  Gytainatie from

THE BEDFORD ELECTRICAL & RADIO CO., LTD,,
22 Campbell Road, Bedford.
Seottish Office : 113 St. Vincent Street, Glasgow, C.2,

WHATEVER THE
CIRCUIT—Specify
1 WEIL”

POWER TYPE
as specified for Man-
chester Evening
Chronicle ** Distance

HEAVY TYPE

Ideal for all
general purpose

Two™ and also the « work,
Isaac  Pitman Y
““ All Europe 3.” Eg MODEL 3
MODEL 10 ¥ Price
Price ' N
1176 § 86
3t
1 i
Stocked by Harrods f#ld
gndmnll bamd c;ass ! I__.,____..,___‘
lealers. Sen or
sllustrated and interest- H SEND [
ing calalogue describ- 1 I
ing Weilo and 1&;.'.%14‘. H FOR :
components. (¥
catalogue i3 one of the : FREE :

most complete in radio

—il is yours free on E CATALOGUE :

application, e o ————t
THE SUPER VALUE TRANSFORMER.
Specify Weilo~—you will be safe! There is no query as to Weilo’s undouhted
capacity and fitness for all circuit work. he experts know and have
tested Weilo. It gives a cast iron efficiency of performance and a wonder-
tul purity of maximum amplification. At the price the value of this
super transformer is nothing short of amazing. High component prices
are to go—Weilo scts a new standard of transformer value. Built by
experts and guaranteed two vears. Obtainable from your desler or direct.

S. W. LEWIS & Ce., Ltd., Dept. W.C,,

39, Victoria Street, London, S.W.1.
Indian Agents, Bombay Radio Company, Bombay and Caleutla.

THe

WiRreLess CONSTRUCTOR

What
About
Your
Future?

ARE you content

with the position
you occupy now—with
the money you are
earning, or do you wish
for something better
and something more ?
Ask yourself these questions; then consider for a moment what you
ought todo. Don’t for a moment imagine that integrity, punctuality
and length of service will of themselves carry you far. The one
thing more than any other that enables a man to rise above his
fellows and win a way into the better-paid jobs is a sound and
practical technical training. He cannot possibly get such a training
in the course of his everyday work,
The 1.C.S. orlginated spare-time technical training by post 38 years ago, and is by
far the largest institution of its kind in the world, It has teaching centres in eleven
countries and students in filty. 1
Write to-day for full information as to how the 1.C.S. can help you
in your chosen vocation. There are 360 Standard Courses, of which
the following are the most important groups :—

Wireless Telegraphy (Elementary and Advanced)

Accountancy Draughtsmanship Salesmanship
Advertising Engineering (all Scientific Management
Architecture branches) Showecard Writing

French and Spanish Textiles X

Commercial Art General Education Window Dressing

Commercial Training Professional Exams. Woodworking
There is a special booklet for each group, which will be
sent free on request. Tell us the ons you would like to see:

International Correspondence Schools, Ltd.
172, International Buildings, Kingsway, London, W.C.2,

AnNH

THE LARGE
ALUMINIUM

q UITE) Chanie Frae

AND C 0 N E K I T
A Plywood Clamping Washer 1 5/ It

included with each complete
For Various Balanced

set.
Armature Speaker Units

The Frame is ready to take Blue
Spot, Triotron, Bullphone and
G.E.C. Units, &c., which are
secured rigidly and DIREGT to
ALUMINIUM GCRADLE or
CHASSIS. Setting remains con-
stant and speaker will take tull
output from set withouat chatter.

GRADLE FRAME

ONLY, ready
to receive vari- " 2/6
ous units - =
Dessigned to give easy access to
y adjusting nuts on reed of unit,
CONE KIT, comprising
A% in. Kraft Diaphragm
(forming 91} in. Cone), 4
Suedlin Segments, 1 Card

Ring, all cut to
size ready for 2’6
mounting = =
INSIST ON THE GENUINE
SQUIRE CONE KITS, IN
LABELLED ENVELOPES
Guaranteed Moving Codl
Speaker  Resemblance,
24, Leswin Road, Stoke
Kewington, London, N.16

FREDK. SQUIRE
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—continued from page 308

more wan and dishevelled than ever.”

According to the correspondent in
the above paper, he is toiling behind
closed doors on the improvement of
his apparatus.

“ Why on earth don’t you go away
for a rest ¢ ” he was asked.

“If I did,” was his reply, *“ I should
read in the papers the next day—
‘ Death of a Scientist.” ”’

It appears that Mr. Baird's labours,

have their amusing side. Some time
ago the Baird peeple tried to get hold
of a horse for televizion purposes, but
as the studios are up a flight of stairs
the job was found to be more than the
Baird people—or the horse—could
manage !

This somehow reminds us of that
old proverb about putting the cart
before the horse. . . .

One Hundred Players!

At the recent Radio Manufacturers’
Association banquet, Sir John Reith
mentioned the plans now in pre-
paration for a great mew orchestra
of one lundred players, which may
be formed next year in time for the
autumn scason.

The Big Four

It is understood that negotiations
are progressing favourably between
the B.B.C. and Sir Thomas Beecham,
who will be jointly responsible for the
formation of the orchestra. Members
of the orchestra will be chosen from
among the four big London orchestras
—the London Symphony Orchestra,
the Royal Philharmonic, the new
Queen’s Hall Orchestra, and the
B.B.C’s own orchestra.

At Last!

The orchestra will be a permanent
one, and rehearsals will be thorough.
Deputising among members of the
orchestra will be forbidden, so at
last it looks as though this country
will possess an orchestra equal, if not
better than, the great orchestras of
other countries in the world.

For Concert-Goers

It is to the B.B.C.’s credit that
it has already formed a National
Orchestra of Wales, and also a
National Chorus of mnore than two
hundred and fifty voices. It is likely
that when the B.B.C.’s new building
is ready, and the giant studio for
holding one thousand people, this big
orchestra will be heard not only by
listeners, but by regular coneert-
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goers, who will attend as they do now
at the Queen’s Hall.

From One Brighton to Another

A note appeared in the papers
the other day to the effect that
Brighton was endeavouring to arrange
a broadcast programme to be sent
out from Brighton, England, to the
sixteen Brightons in the United States.
Why only sixteen Brightons in the
United States is a puzzle, for the
“(azetteer ” mentions as many as
twenty-six Brightons in the United
States. But the English Brighton is
certainly the biggest of the lot, for
none of the United States’ Brightons
can pass the population figure of
130,000.

The Sound * Curtain”

It has been asked recently in the
papers : Should broadeast concerts
end with the National Anthem instead
of closing down with the announcer’s
brief ““ Good-night ! ?

It seems there is a varied opinion
about this, and certainly the etiquette
is different at various Continental
stations. For instance, the broad-
casts from Paris usually end with the
Marseillaise, and from Germany with
Deutschland uber alles. But it is very
seldom we hear the B.B.C. band end

(Continued on page 312.)

MARCONIPHONEI?

What a difference

1t's just as simple as switching on thelight. Batterics are entirely dispensed
with; recharges and renewals become unnecessary. The only requirement
is a lighting secket and the Marconiphone Power Unit. The result—a
generous, smooth flowing stream of power that is readily controlled;
always available, and mects every demand with minimum cost.
All-Power Units for supplying H.T;, L.T., and Grid Bias Current.
Model A.C.4, All-Power Unit for A.C. Mains. With power supply costs
only 2d. per week. Model B.1153 for 100-125 volts, and 200-250 volts,
40 cycles and over. Price, including valve and royalty, £4 15s. od.
Model D.C.4, All.Power Unit for NC. Mains. Entails little or no
altcration to existing circuits. Model B.1154 for 200-250 volts, £5 5s. od.
H.T. Supply Units.

Model A.C:2 for A.C. Mains. Supplies H.T. to receivers of almost any
type. Output 40 milliamperes at 120 volts. Two models available for
100-125 and 200-250 volis. Price, including U.5 valve, {6 10s. od.

Mode! D.C.2 for D.C. Mains. Output 50 milliamperes at 120 volts. Tap-
pings at 42 and 84 volts. Suitable for usc on 100-250 volt mains, /4 2s. 6d.

For One. or Two-valve Receivers, Models A.C.3 and D.C.3. Model
A.C3 for A.C. Mains. . For 100-125 or 200-250 volts. Complete with
valve and royalty, 70/-. Model D.C.3 for D.C. Mains. For 100-125 or
200-250 volts. Price 35/-.

Write for Catalogue No. 453, mentioning WIRELESS CONSTRUCTOR.

!
THE MARCONIPHONE CO., LTD., B : ' i .5
Dept. P, ™ v |
210-212, Tottenham Court Road, London, W.1,
'Showrgoms : 210-212, Tottenham Court Road, k
W.1., and Marconi House, Strand, W.C.2. - -
310
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about buying a
new Set when
for12/6lyou can
make your present
Set as selective
as the most
modern receiver

No matter what type of set or aerial you may
have, the ‘‘ HARLIE’* WAVE-SELECTOR
will definitely ecut out the unwanted station,
bring in stations—home and foreign—clearer
" and with greater volume, and also bring in
stations hitherto unobtainable,
This ingenious device, whigh caused a genzation
at the Manchester Exhibition, i¢ selling phe-
nominally and is ‘producing astounding results
in all parts of the UK. Numerous testimonials
have been received apd these can be seen on
request.
43" high, 3} diameter. Tn finest grade black
crystalline finish throughont.

No ALTERATION To BET-JUST PLUG
AERIAL INTO S8ockET PROVIDED. FULL
PARTICULARS ARE G1VEN.

£100 Guarantee.

It the “Harlie ** Wave-Selector proves unsatisfac-

tory, and (is retorned to us within 7 days of

purchase, your money will be returned in full,

providing it is purchased direct from ms. A

similar arrangement can be made with your
dealer.

2 MODELS SUPPLIED
(a) Normal Waveband, 200-700 metres
(b) High Waveband, 700-2,000 metres.
Please state model required when
ordering.

If wunobtainable, either model will be sent -on

receipt of 12/6 or per C.0.D. upon receipl of
posteard.

“HARLIE™ WAVE-SELECTOR

Dept. E,

HARLIE BROS., _
~ Balham Road, Lower Edmonton, N.9._‘
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RADIO in the NEW YEAR

is sure to go ahead. Develop-
ments will be occurring—new
circuits discovered—better and
cheaper methods will be avail-,
able. To take .advantage of
every development you must

KEEP IN TOUCH!

Get the news while it is news—
Get reliable how-to-make articles—
Get dependable designs—

Get hints and tips—

Get busy and
Get

POPULAR WIRELESS

This fine Thursday-Threepenny-
worth is well worth a small
weekly subscription, because it
offers the brightest and best
radio reading every week. But
there is more in it than that.
Full of hints, tips, and practical

how-to-make articles, “P.W.” is

A SOUND RADIO INVESTMENT

Scores of readers have testified
that one 3d. issue of “P.W.”’ has
saved them Pounds!

Every Thursday Threepence

=]
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READY RADIO

SUPPLY COMPANY,

159, BOROUGH HIGH ST.,
LONDON BRIDGE, S.E.1.

3 Miautcs from London Bridge Southern RIJ and
Tube Stations.

HOP 5555 (Private Exchange),
READY HOP 5555, LONDON.

BUILD THE

“PENTWIN?”

' - -
A Set for the Progressive Constructor.

Price List of ALL the CORRECT

Parts.

Telephone:
Telegrams:

&
|

Cabinet in solid oak or mehogdny wnh
bascboard (Ready Radio) F
10 in. x 7 in. pénel (Ebonan) e
Variable condenser, ‘0005 mid. (Lotus)
Miniature reaction condenser, "0001 mfd.
{Bowyer-Lowe, Sl ol
On-and T heh (Bcn:amm) A
Six-pin base (Lewcos
Super coil, C.A.C.5, wlth No 4 prlmary
Lewcos)
Super C.A.C20 coil, with 10 ‘or IZ
rimary (Lewcos). .. g
q"ermmal strip with 10 termmsls
Fixed condenser, 0003 mfd., and Cllp}
(Lissen) .
Grid leak, ) megohms (Dublher)
Radio- frequency choke {Lissen) .. f

w-frcquency lransformer (Marccni-
phonz Univers At
Valve holders (Benmmm)
Fixed condenser, | mid. (Dublher)
Special  pentode output transformer
(Marconiphone) »
Wire- wound resistance wnth (ermmals,
20,000 ohms (L.issen)
Vernicr Dial (lndmraph)
Valves: | Detector

1 Pentode

- -

] e PPN e e
-3 l =3 -
3 - -
VOB S WD VINE LI o R Gumbe
olcoos o ace ono oo o wwwe wveo

n
—
[

To'a! (including valves)

i

RECOMMENDED ACCESS ORIES

£ s d
60 v. HT. Batteries (Siemens’) ..cach 8 0
100 v s 13 0
2v. 30 Accumulator (C.AV.) T 1 0
6 v. . 113 0
2 z alnss accumulalor, 20' amp hrs. . 4 6
100 ft. aerial wire (Electron) .- .. .. 1 8
1 Earth tube (Climax e ==, 5 0
1 H.T. Eliminator, A.C. ()umor) o e A 15550

(Parmeko)

t H.T. Eliminetor. A.C. (senior) (Parmeko) 810 0
Tncldc Charger (Marconi) .. .. 296
Loud Speakers :

Marconi Moving Coil (accumulator mod=l) 10 10 0

Mullard ™ H* Model . 6 0

Ready Radio Cabinet (mcorporatmg

balanced armature driving unit 4 0

i SCREENS. }
: STANDARD COPPER SCREENS
i 10" X 6" 2/6 77X 6" 1/9 )
Aay type of screen made to specxﬁcauon

IMMEDIATE DISPATCH

OF ANY OF THE ABOVE SPECIFIED PARTS.

WE HAVE SATISFIED CUSTONMERS
ALt OVER THE WORLD.

CALL OR °PHONE
WRITE OR WIRE.

COME TO US FIRST--
AND SAVE TIME.

Send for our 144-page General Catalogue.. Price
One Shilling, Free with all Orders if requested.

INLAND: All orders post free. OVER-
SEAS : Consignments carefully packed and
insured. Charges forward.
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a programme with “ God Save the
King.” The B.B.C. explains that this
is on artistic grounds, and that “ God

" Save the King’’ is only played on

special occasions, when it is considered
the anthem is far more effective.

For the Deaf

The National Institute for the Deaf
will shortly carry out experiments
to determine whether broadcasting
can overcome deafness.  Various
experiments have already been tried,
butit is believed that by multiple low-
frequency amplification,in conjunction
with the use of headphones, the

volume of sound produced might be

intelligible to persons whose hearing
is badly affected. :

An Interesting Experiment

Sir Oliver Lodge recently super-
vised a'very remarkable test in this
connection. A boy who had been
deaf from birth was able to hear and
enjoy music which, through over-
modulation, -was distorted so far as
people with normal hearing were
concerned out of all semblance to
harmonious sound. But the boy quite
clearly heard the music.

A Dramatic Ending
Another rumpus occurred the other
day when Mr. George Bernard Shaw,
the famous playwright, was speaking
at the Royal Academy of Dramatic
Art. His lecture was being broadeast
by 5G B, but after about twenty
minutes 5 G B shut off the lecture in
order to make way for a far more
unimportant item on the programme.
The B.B.C. admits that sonmietimes it
allows an item to eneroach on pro-
gramme schedule time, but why on
earth it cut off Mr. Shaw, who is
so very rarely heard these days by
wircless, it is hard to imagine, for a
more interesting and more popular

speaker would be hard to find.

The Effects of Aerials

A paper entitled “ The Attenua-
tion of Wireless Waves Over Towns ”
was read recently before the Wireless
Section of the Institution of Electrical
Engineers by Messrs. R. H. Barfield
and G. H. Munro. The paper dealt
with the effects of buildings, tuned
aerials and transmitting aerial masts
in attenuating the waves sent out by
21,0. Using a receiver which was
taken from place to place a very
complete survey of the strength of
2L O was made.
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Bakelite insulated.
| Non-detachable head.
! Nickel-Plated Collar and 4 B.A. ‘
| | stem Perfect finish.

OTHER MODELS.
Type ‘B.’ Large, all-insulated

de-luxe mode! with “non- :
! rotating name -’ @d, each. i
f Type ‘M.’ DMetal model with
non-rotating namie, 4}d. each. I

| BEI.I.IIIG 13

| RMINALS

Belling & Lee, Ltd., Queensway Works,
Pon(lcrs End, Middleséx. | {

"’ Stocked by all first-class Dealers

z/- complete  Saves Valves

Retlls 1/6 chrorm ] embody an eantirely

?nnc ple in fuse c¢on-
skruct This is a gold
fuse--not wive. Absolutely
reliable, 100 per cent, British.

MICROFUSES, LTD.
3, Fiasbury Sq.. Lundon E. é 2

SOLVE ALL H.T. TROUBLES

T
BATTERIES

SILENT
ECONOMICAL

~ SELF =~ ‘
CENERATING

JARS (waxed) 2}” X 1}” sq. 1/3 doz.

ZINCS, new type 11d doz. 8A0S 1/2 doz.

Sample doz. (18 volts), complete with

§ bands and electrolyte, post 9

Sample unit, 6d. Illus, booklet free,
Bargain list

1 AMPLIFIERS 30/ 3 VAWE SET £6

e Road,
STOCKWI:LL. LON

Make

DAILY SKETCH

YOUR Picture Paper

The

Keep on Saying

DARIO for Radio

See page 307
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NOW YOU CAN STAND THEM UP
OR LAY THEM DOWN!

AGAIN T.C.C. lead the way! —a T.C.C.
T.C.C. Fixed Condensers ” .
now incorporate an ingenious Innovahon
gracket Whicg penl:\its thelx::

eing mounted in either upright
or dhm‘izontz«xl positions. In fhat saves
modern Sets, space is at a greater
premium than ever before. That b a Seboa rd
is why T.C.C. Condensers are.
more than ever indispensible to Space

Set constructors. Ask your
Dealer for the new double-
mounting condensers.

BUT~
BE SURE
TO SAY:

T.CLC. W coNDENSERS

Advt. Telegraph Condenser Co., Ltd., Wales Farm Rd., N. Acton, London, W.3,

& 6764
THE ONLY BRITISH VALVE WITH A WRITTEN GUARANTEE AS TO PERFORMANCE AND LIFE, '
—
R o 5 NOW ONLY
Wh Allow Profiteering 7 Whypoy WHIAT_ OTHERS SAY o
when P.R. - .0.D.
give you equal service for 3/6 ? P R o , Ph
] P T amn] 175, ] AT, of . VYALYES 48 i
¥Pe | yolts| “MP| oOhms. | Fac. POPULAR WIRELESS, Sept. 8, 1928: ‘ Has quite re- ’ Post 4d. 3783
markably good characteristics, and should appeal to those to
PR 1 2 *095 30,000 14 H.F. wlhom“u]e price of the ustal British valve is still too . .zm‘v“i‘ ....... f ...........
PR 2| 2 |-095| 28,0001 13 | Det. | AMATEUR WIRELESS, 14/3/28, says: : alves for 6/9
PR 3t 2 095 | 15,000 8 F. "’ll'v)Ee characteristies of this Vallvc,a soémT ost 6d;
PR 4] 2 |°095}120,000 | 32 R.C. !av%urahle mtdhfmnny _\;-ell-lfmtown makes.’* 4 ki Vall;es for 10/-
PR 8| 3.5.4] ‘063 | 23,000 15 H.F ¢* Unsurpassed fer purity of tone ost 6ds -
CHEHEH R R S N X
.5, ! sl s ers e
PR11|3:5.4| 063 | 88,000 | 40 | R.C. }?«;n‘x s'lfmrﬁﬁia :users-—th%, ot PR i it
» 0] nals can seen
:g:g gg 4 :glggg :; gel;- ml;lrg ER e a . ; ’ Al oraers exevated by return ot post.
PRI8] 5:6|'1. | 9500 | 8 | LF | Wil sond gorroct vaives GUARANTEE., Allralves despatched
PR19| 66|21 | 80,000 | 40 | R.C under guarantee of
. i <. IMatched Valves 1/- extra 5 . 3 Monecy Bfn‘:lll‘ in Flll{udif m:: ,:ﬁ,%ed‘ All :alvis
PR20| 2 |°15 7,000 8 Power ; /. oo are carelully packed and breakages replace
prio| & |15 | Towof o . |7/Q Exhy PR, ¢ ron Offce T 17.40, Paternoster Square,
PR60| & |1 500 6 & ‘ ost 4d. "4 Hls VYALYVES LONDON, E.C.4.

LIST OF

CABINETS
FOR ALL THE
POPULAR CIRCUITS,

MOVING COIL AND
CONE SPEAKERS

Send this coupon for free copy.

A Cocktail
of Laughter

LONDON CALLING is a bright paper for
bright people—a real week-end lonic,

sparkling. with wit, bubbling over with
humour.  Live up-to-the-minute! Never dull.
The newest jokes with brilliant drawings,
humorous articles by foremost wrilers. Gossip

of the week. Thealre Chal, Films and Novels H To CARRINGTON MFG. €O, LTD,

reviewed. A Cocktail of Laughier to drive dull : i Cameo Works, Sanderstead Road, South Croydon
care away ! H : Telephone : Oroydon 0623 (2 lines).
y H H Please send me full details of the ¢ Moving Coil "’ and other
LONDON CALLING ' Hoyp. Ve
: i NAME.... )
; & : { ADDRESS.......
Every Friday 2d. i ; . -

v
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TERMINALS

Have multiple uses and
cost from 2d. to 4lLd.
each, according to size and

finish.
1 D. TERMINAL T2 LC

as illustrated, "mickel-
2 plated, with choice of
40 indicating tops.

D. TERMINAL T2 LN
as T2 LC without
indicating tors, with
slightly smaller head.

1 D. TERMINAL T2 SN
= as T2 LN except
2 smaller in size.

SPADES, PINS AND EYES

for use with EELEX
TREBLE-DUTY =9 (el o
TERMINALS—

The above illustration shows a

T14 Plug in parts. They are
available in6 coloured sleeves—
red, yellow, black, blue, white
or green—3d. each. Sockets 1d.
each. Name Plates 1d. each.

Write for Boolilet Y65, and learn all
about the EELEX Systemn of stan-
dardisation.

J. J. EASTICK & SONS,
Eelex House,
118, Bunhill Row, London, E.C.1

'Phone: Clerkenwell 9282-3-4.

THE “PENTWIN”

—continued from page 259

reaction coil on the Leweos Super
coil we get the necessary smooth
reaction over thc whole scale. A
suitable -reaction coil for the long
waves is a No. 10 or 12.

The constructional work should he
done systematically, and the two
condensers and on-and-off switch
should first be mounted on the panel,
so that you can gauge the correct

{ positions for the other parts on the

baseboard.

The Output Transformer

Before procceding farther I may
statc that any good makes of com-
ponents can be used alternatively to
those given in the list provided they
do not occupy any more space. The
special Marconiphone Universal output
transformer should, however, be used
in this casc, as this is particularly suit-
able for the pentode.

The first L.F. transforiner can be
of any good make that will fit into the
space available. The Lissen 20,000-
ohm wirc-wound resistance will be
found particularly convenient, as it is
to the best of my knowledge the only
make fitted with terminals, thus not
requiring a special stand, but any good
20,000-ohm wire-wound resistance can
be used in this place, provided it fits
in conveniently.

The high-frequency choke is placed
next to the pancl and is so arranged
that neither condenser fouls at any
portion of its travel. A flexible lead
1s taken from high-tension positive
terminal to a spade which screws
underncath the terminal on the side of
the cap of the pentode. In making
any changes for experiment, always
disconneet the high-tension battery

before you move the pentode, other-

wise there is a risk of this high-tension
lead falling on some other part of the
circuit and causing trouble.

The Valve Holders

Owing to the necessity of getting a
large number of terminals into a small
space, it has been necessary to take
the terminal strip the whole width of
the baseboard, thus in some cabinets
it may be necessary to remove a sinall
portion of the wood at each end of
the back. This, however, will be found
to be quite simple with a small saw,
or the maker will provide the cabinet
completely cut, as required.

With regard to valve holders, the
Benjamin new pattern have been
chosen, as they occupy a very small

(Continued on page 315.)
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Why do most manufaclurers of
Eliminators employ HYDRA
Condensers for their smoothing
circuit—in spite of the fact
that they are a foreign pro-
duct? - Because they have
provenr thoro'ly depend-
able—and the manufac-
turer cannot risk his
reputation in case
the condenser fails,
Benefit by  the
manufacturer’s
experience.

SAFETY
FIRST

Do not accept a silver
grey condenser without
the HYDRA label
Others are imitations
and we are not respon-
sible in case of break-
down.

HYD

CONDENSERS

Hydra Condensers are scld by all good
radio dealers, In case of difficulty write

LOUIS HOLZMAN,
34, Kingsway, London, W.C.2.

""DON'T COVET "}
m  Your Neighbour's Wireless Set m

B BUILD YOUR OWN RECEIVER— g
BUT BE SURE to Buy on the Best g
m Terms from THE P.D.P. CO., LTD. 4

: EVERYTHING WIRELESS .

EASY TERMS:

NEW COSSOR MELODY MAKER,
MASTER THREE STAR, ETC. ' g

BEST MONTHLY TERMS®H

quoted by return for all Receivers
and Components.
CASH ORDERS »rometly
executed
Goods sent C.0.D, by return.

Call at showrooms or post your list of requirements.
The P.D.P. Co., Ltd.ll
B (Dept. 0.), 121, CHEAPSIDE, London, E.C..2. OO
HEEBEE ‘Phone: city 9846 DREENE

AR o e L [
HAND MADE CABINETS
(INDIVIDUAL ATTENTION TO EACH)
Prices are comparable and competitive with cheap
makes. We pay our men over Trade Union rate of
wages, thus assuring expert craftsmanship. ur prices
range from £4 in Oak and £4 . 2. 6 in Mahogany.
Our Specials to customers’ own [y p ™0 40
‘specifications are incomparable { tor Panels up
H. COOK, Shopfitters, to2"x7
13, WANDLE ROAD, CROYDON | Croydon 0488

PRICES

2 mfd 4/- 1 mid 3/~
Testediat 500 voits
A.C.Work voltage
210 A.C.5t50 M. A,

Write for the New

DARIO

Folder
See page 307

PLEASE MENTION “ WIRELLSS CONSTRUCTOR *
WHEN REPLYING TO ADVERTISEMENTS.
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New-

RADIO FUSE

completely
PROTECTS

RADIO CIRCUITJ

Now you can protect your radio circuit
just as gn ordinary electrical house
circuit, with the ingenious Sifam Radio
Fuse which, when connected in series
ensures oomplete valve and meter

protection from overload.

Banishes

the bughear of burnt-out valves and

costly meter repairs.

A hoon to all.

Don’t be without. it.

Price50-500 M.A., 2/6.

Dept. W.C.,

1'5t04'5 amps., 2/..
(‘nmplete with clip.
The Sifam Electrical lnstrnment Co.,

Ltd.,

Bush House, Aldwych, 'W.0.2.

Obtain from your
dealer or direct

SIF,

NOW CONTROLS 2
AND PROTECTS ,

NEW COSSOR MELODY
Radiax Coils~the finest
made, i xmprove results on
! |S set.
B.B.C.15/-; Long Wave, 17/- pr.
Any dealer can supply. lnsm
Radiax. refuse cheap rubbish
Mullard Master. Short 76, Long
8/6. Special Long improves long
wave reception & selectivity, 1056,

MONOTUNE 3.
he 40 ~ station,
sxnglc-tunm(z set

by inson, Con-
structional  Enve-
lope, 1/2, List
garts free. H.F.

creened Gnd stage
now rea Omp
Kit & Cuﬁt 55/8.

Easy Payments on Melody or any other Kit.
A, E, OAKLEY, 43, Carleton Road, London, N.7.

DARIO Super H.F.

means Super Radlo‘
See page 307,

Advertisers.

mimiuin|

- PLEASE be sure to mention
“Wireless Constructor’
when " .communicating with

a0

ANKS o

THE “PENTWIN”
—conlinued from page 314

space, but the Lotus, Bowyer-Lowe
White Line, the Formo, and the
Magnum Vibro are three small
square-base valve holders which will
fit in equally well.

In view of the small space it is well
to use insulated wire for wiring up,
although bare with Systoflex slecving
can 2lso be utilised satisfactorily. The
first valve should be one of the
nominal high-frequency, or a Det.-L.F.
type of valve will also function well
here. The pentode, of course, goes
in the second socket, as will be seen
in the photograph; 120 volts should
be used on the H.T. positive, from a
good size of high-tension dry battery
or a mains unit, or H.T. accumulator.

Do not use the small size of dry
battery on this set, for although it is
very compact and neat, the pentode
valve requires a good deal of high-
tension current, so that the consump-
tion may rise as high as 25 to 30 milli-
amperes if a 4-volt pentode is used.
With a 2-volt pentode the consump-
tion is less, but it is still large.

Bright Reproduction

Operation of this set is of the
simplest. Before switching on, the
reaction condenser should be set at
zero ; aerial and earth, loud speaker
and batteries all being joined up as
shown on the terminal strip. Grid
bias necessary for the pentode will
depend on the particular make, but
the leaflet supplied by the manufac-
turer with the valve will give the
necessary information. It will gener-
ally be found to be somewhere
between six and nine volts.

The local station ean be tuned in at
once and a trial of the reaction
condenser will show that the set will
pass smoothly into oseillation. Three
degrees of selectivity are provided
when using the Lewcos Super coil,
and if the aerial is suceessively tried on
terminals 3, 4 and 5, the best terminal
for your particular aerial and condi-
tion will soon be found. The operation
of the set will be found to be precisely
the same as with the ordinary Reinartz
detector and two. low - frequency
stages ; but so far as the reproduction
is concerned, if a good modern cone
loud speaker is used, the reproduc-
tion of the higher frequencies, usually
somewhat weak, will be found to be
greatly improved. Indeed; with a
pentode and the output transformer
mentioned, a remarkably wuniform

(Continued on page 319.)
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RAYMOND

27 & 28a, LISLE ST., LONDON, W.C.2
Come to LEICESTER -SQUARE TUBE.

This address is at

the back of Daly’s

Theatre. Phones: Gerrard 4637 and 2821

EVERY DAY 9 to 38
SATURDAY 9 to9
SUNDAY MORN 11tol

HOURS OF
BUSINESS
2] SEND

0.5
J.U. U, e

ORDER and PAY
MAN. We despatch
24 hours where pos.

C.0.D. U.K. only.

MULLARD M

LIS
3 Valve Holders,

ol & Lotus

1116 10/6.

Total £5 :
FOR 12/8 EXTRA

net with hinged lid,
carriage 2/-.
I.I.ARD VAI.V!:S

(Super Power,
CAN BE SEI\

)
C.0.

T OF COMPONENT

C Perinacore ’I‘rans!ormar 25/-.
. IFA ’* Transformer, 25/-.
7/6. Bcn&amin Batbery Switch

Mullard -0003 al

MagnumPanelbxackets,zla Mullard - ooolmxes 2/6

Carrlage Free
ap to 150 miles

12:6

You can purchase a Ejerse
first class oak polished £5/16/0)

American type cabi- S

L*uks, Plugs, 2 spadel
En| sl‘e

Ebom @ Strips
Sglendld Alum\ulum Papel,

%a (!!holt Qrid Bias, Base
D., 1/6 EXTRA.

ASTER 3%

at 1/3. blned Wave
Olimax
H.F, Choke,

max
1/3. J1.B. -0005 Log,

add
price
and
e: ZHandsomeS M,
Set of Cosneoting

rm!mls

raved
win F’lex.

drilled ready_ for

Always in Stock

FIN STON
Q COILS
QA 15/=
Qsp 21/~
QAM 21/-
JAMES 8
By using Finston Coils which are made 25/- pr.
exactly to Mr. Itteydnerh’s zp:giﬂcati%? MASTER 3
you are guaranteed the best possible
results. Coils cover 2 wavelength of (Slf!al‘) F17/ 6
250-2000 metres. Complete with switch sts Free
1
FERRANTE 3 [0 (0% e mase
{Screshiodl, Grit) i’ow ‘{ reening Boxes, 12/6
KIT OF PARTS ~ |B:W. Tasaine Contarr.

£5:10:9

See “ Popular Wireless,”’
January § issue, oi copy

d.

Send for our 148-pp.
Catalogue.

Miustrated latest sets and |0.A

components. Postage 3d.

LOUD SPEAKERS
Amplion, B.T.H., Celestion,
M.P.A., and all good makes.
Wates’ Combined Voit,
Amp. & Mulmmp 8/6
meter .,

iF IT’S WIRELESS | %*

We have it!

Harlie Wave Selector, 12!6
Tunewell Dual 3 St: \r. 7[9
Combined Wave Q 3 15,:.

Scott’ s All- wave'x'uner,13,6
X Set 4 short wave, 7/G
X 1..¥.Standard Ratlo, 8/-
Weilo L.F, Po\\er 11/
Weilo Standard . 8/6
LEWGOS Q.A. C lOIG-
©.20, 12/6; d. S.P.5
10/6 0.3.P.20, 12/6; P4
to 14, 3/- each; P16 to 22
4/- each Touchstone Coils,
30:4 pair, O.T. Coily, JIG
Q les Q.A., 15/-;

1/~
2LL LE\\ ¢O8S PRODUCTS.

CYLDON CONDENSERS
'rrmle Glng and_ Shields,

8d.; Dual for
P Furzeh‘ll 04 25/6 Syr.
eratune_ for * Incepwr.
47/6. L1STS FREE.

BLUE SPOT UNIT
66K. 101 25/ =
Balanced Armature

THE SQUIRE

Alum’n Cradle Frame Post

free 12/6 ready to use.
CONE KIT.

Kraft Diaphragm, Card

SIX-SIXTY VALVES

Specified in all well-known
receivers. Always in stock.
Screened Grid, 2-volt, 22/6
R.O.H.F. Special Detectors,
10/6 each; Power, 12/8;
Super Power, 15/-.
fres, rczistered

PL MA
ouT LIST FOR

a :md Segment, 2/6
(by post, 3/6).
The abo¥e lot 15/ post
free. Plywood damplng
mxsher tree

3d. extra any one (on

S.M, Dla.l 100 fb. .7/22
Les use nnd Eold
Co'u

Switch
Panel

0003 and 2meg
rackets, 6-pin Qoil

Flex, 100 ft. Indoor Aeri

Permanenc Det.ector Banery

Aerial, Loud ﬁneaker Silk Cord
nec&mg Wire, Ebonite Panel,

OR we will Present You 3
10 in. Record, * Broadcast " or Edison Bell. :
Send mame of reccrd required for coupon,

Special Quotation if
over 25/- in value. :

COUPON W.Con. Feb. |

ONLY ONE COUPON ON AN ) OI\E ORDER :
If you spend 25/- or more yo

n buy for
1y) of the tollowlng
Co, per Aensl 12 yds.
ickel Terminals,

Leak,
Base,

Grid Bias,

100 ft. Insulated
50 ft. Covered Con-
9x 6, 12 yds, Twin
al, C clo_Rear Refloctor,
EE with a New

9 volt

ceneasessstesiesersitvansas

i
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THE “D.C.” FOUR

—continued from page 273

LLARD MASTER 3,MULLARD MASTERS,
AND SIX SIXTY

especially as the grid bias can be
increased to a voltage beyond that
required. Naturally, the valves
should have amplification factors as
high as possible consistent with the
impedances specified, and the better
kinds of valves will combine com-
' paratively low impedances with high
magnifications.

THE NEUTROVERNIA
In these days of Screened Grid Valves
the sensitivity of the modern circuits
cannot always be used to the full
owing to the local station or the
nearest high power statiom causing
interference.

By connecting the Neutrovernia in series
wnh your aerial the selectivity of your
receiver can be adjusted exactly to suit the
prcvmllnl condmons

The construction of this condenser permits
it to function perfectly as either a Neutral-
ising or Balancing Condenser or Capacity

Testing Filament Voltages

LISENIN’S
FOUR
LATEST
TRIUMPHS

MULLARD

MASTER 3*

2 Spade Ends 8 Wander Plugs
3 Wander Plugs 2 Spade Ends

MULLARD

MASTER 5

4 Plugs and Sockets
2 Spade Ends

Also included in the Cossor
Melody Maker.

Obtainable from all vadio dealers.
Look fov the Lisenin showcase on lhe
counler. Send for descviptive leaflet X1,

LISENN

WIRELESS CO.,

SIX-SIXTY
RECEIVER

ic, Edgware Road, London, W.2.

The Picture Paper with the MOST News

:: SUNDAY GRAPHIC ::

REPAIRS
ﬁ make of L.F. Transformer, Loudspeaker
eadphones repaired and despatched within
48 HOURS-TWELVE MONTHS’ GUARANTEE
with each repair:  4/= Post frec.
Terms to Trade.
TRANSFORMER REPAIR CO
Dept & C ”

214 High 8treet. Colliers Wood, London,S.W.lQ

| - THE ARTCRAIT COMFANY NI}
: 156,CHERRY ORCHARD R’ cxornox ¥

When suitable valves have been
chosen, they can be inserted in their
respective sockets and tests made
to cnable the filament voltages to be
corrected as well as those developed
across thc grid-biasing resistances.
The values of the latter can be deter-
mined by placing the lcads from the
voltmeter (if the triple-range Ferranti,
as shown in photograph, it will be the
0-30-volt range) across cach of the
2-mfd. condensers which are con-
nected across cach resistance. A small
point to observe when carrying out
this test is that the filament voltages
are approximately adjusted before-
hand, otherwise the meter readings
will be in error. A photograph illus-
trating how a filament reading for
the detector valve is taken accom-
panies this article, and shows how
the aluminium screen becomes posi-
tive for this valve (V,), while the
negative connection is taken from the
2-mfd. condenser,which is joined to the
grid-hiasing resistance and negative
filament leg of valve holder. The
screen automatically becomes the
positive filament connection for the
H.F. valve, and it is essential the lead
from the voltmeter to the screen is
reversed when testing this valve, as
will be the case for all stages.

Choosing the Coils
Choosing suitable tuning coils for

this receiver will not prove difficult,

if it is remembered the first is a
split - primary type aerial coil and
the second a “‘ split- primary H.E.
transformer,” the tuning range being

250 to 550 metres for the broadcastmf{

band, and 1,000 to 2,000 metres for
5X X and cquivalent high-wave
stations, if so desired. Lewcos coils
are iHustrated, but, of course, other
makes, such as Colvern, Wearite,
Peto-Scott, etc., can be chosen at the
discretion of the operator.

Our next step is to insert the coils
in their six-socket bases and join
the flexible lead from the -001 mid.

(Continued on page 317.)
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Reaction Control,
Price

5/6

VOLUVERNIA

Here is a true volume
control, one which does
not create distortion. It
gives you)usuhe volume
you desire and keeps
your reproduction pure
at all times.

The* Voluvernia” gives
perfectly smooth control
from maximum to mini-
mum for Radio Receiver
or Gramophone Ampli-

er.

Price 69

From all Dealers.

Wrile ‘,or
Componenls Folder “C.

GAMBRELL RADIO, LTD.

6, Buckingham St., Strand, London,w Ci2s

DARIO

This week’s best bargain
See page 307,

CASTLE
RADIO
CA B INETS
We would |||<c you to look through
our New Wireless Cabinet List

E. FARNELL & SONS,
Cabinet Factory,

Birkenshaw, Nr. Bradford.
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PLEASE be sure to mention
- _“Wireless. Constructor’

when communicating with
Advertisers. THANKS !

%]
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VARIABLE
=2  RESISTANCES
FOR VOLUME ,TONE,
22/ DISTANT CONTROL,
=) ELIMINATORS ETC,
AsfrequenHy specified by The Experts’
*HIGH QUALITY * LOW PRICE~
New 20 Page Brocure free on request.
Many unigue circurts.

CLAUDE LYONS LTD.
76,0LDHALL ST, LIVERPOOL.
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REDUCED
PRICES !

of the onderful

SUPPLY

- -
pErMaNEntT H.T.

REDUCED PRICES OF ELEMENTS

ZINC SAC
CELL. Old Price New Old New
No L . en Md: 10d. 1/2 1/2
No.2 .. .. l/- 11d. 2/2 1/9
No.3 .. .. 1/3 4/- 3/
No. 4 o= = 1/6° - 4/6

COMPLETE CELL CAPACITY

CELL Old New Milliamp-Hours
No. 1 v e 43d. ﬂd. 2,500
No. 2 .. .. bd. 5id. 5,000
No. 3 sa sty I 7id. 10,000
No. 4 — 10d. 20 000

The Battery that lasts for years

THE BENEFIT OF AN AMAZING GROWTH
IN POPULARITY. . The tremendous and steadily
maintained growth in the popularity of this wonderful
permanent battery has led to what will be greeted as
splendid news by listeners throughout the Radio World.
The prices of the Standard Battery are NOW REDUCED
—this includes all models of the batteryand all spareparts.
The Standard-Battery lasts_for yea.rs because it is posi-
tively | self-regentrative and RECHARGES ITSELF
OVLR\IGHT All that is neeessary to maintain the
voltage'is replenishinent of the elements at long intervals,
beyond which little or no attention is needed. This
wonderful” hattery greatly- improves the quality ot
reception. It is
PROVED THE BEST SOURCE

OF PERMANENT H.T. SUPPLY.
Its super cells maintain a constant pressure of un-
varym)g curreng that . banishes *‘ packground ‘' and

ple,
NOTE.—ANY VOLTAGE SUPPLIED. Listeners
are asked particularly to note that any size of the
battery is supplied from 13} volts upwards,
The larger cells, and especially the mew model No 4,
are provlng the-mgqst economical in the long runm,
RITE FOR BOOKLET NOW.

Sent free on recelpt of card, The new booklet is entirely
revised and containa valuable data that assists in the
selection of a suitable battery, cost’ of upkeep, spare
parts,-lists, and new prices. Important.—Kindly satate
whether you already DOSsess # Standard Battery or not.

POPULAR MODEL “UNIBLOC” CABINET
96 volts, assembled complete, NOW
down, now cash “£2/3/{1, or 7/8 down
and five monthly paywments of 7/6. Ob- ’
é’unnble n:iom" }gl&orddn ]Storcs, Our'ry 8
tores, and a adio dealers on cash or
deberréd terms. DOWN

THE STANDARD WET BATTERY CO. (Dept. W.C)
184-188, Shaftesbury Avenue, London, Ww.C.2

. 11th YEAR — 12,000 SUCCESSES

ENGINEERS!

The way to rapid advancement to a well-paid
executive post in any branch of engineering is through
the w ouderful home-study courses of The *Tech.
Write TO-NIGHT to, .find out
how The "Tech can help YOu!
State your age and experience
and mark your letter ¢ Confiden-
tial Advice.” (Moderate Fees—

Easy Instalments).

FREE BOOK.
"Fvcruthmg about Enmnaerma,
how to eqome AM I Mech I

AM1EE,, »*_the greatcst
book ever pnblxshed on QOpportuni-
ties for the practical engibeer.
The Technological Institute of Great Britain,

200, Temple Bar House, London, E.C.4.

,PLEASE be sure to menhon
*Wireless Constructor’
when communicating - with
Advertisers. THA NHS!

ooon
|sjajuis]
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series aerial condenser ‘o the No. 4
terminal on the aerial coil base, this
particular tapping point giving us
loudest signals, but not the greatest
seleetivity. No. 3 terminal, when
connected to the aerial lead, enables
maximum selectivity to be obtained,
but results in a diminution of signal
strength.

Set-the neutralising condenser to a
point somewhat conforming to that
shown in the illustration of the H.F.
side of the receiver, and then attach
the aerial, earth and loud-speaker
leads. For the purposes of this test,
after checking the filament current,
voltage, and grid biasing, it is im-
portant to hear whether the set
possesses a bad mains hum and, if so,
to disconnect the earth lead and note
the difference.

Adjusting the Set

Should positive mains be earthed,
removing the earth lead often reduces
the- hum, simply because the mains
voltage is not introduced across the
series earth condenser and the accom-
panying fluctuations are not applied
to the grid of the H.F. valve. With
negative mains earthed the tendency
to hum will not be so great, but in
any case, if mains noises tend to
become troublesome and removing
the earth effects a cure, it will be in
order to omit the lead permanently,
because a direct earth is made via one
of the hiains leads, and results show
the aerial tuning is not visibly upset,
judging from the position of the tuning
condenser C;. It should be under-
stood the grid leak of the detector
valve is joined to L.T.+4 of V, during
adjustments.

The local station or any powerful
transmission may be now tuned in,
keeping reaction at minimum and the
volume control half-way from maxi-
mum. Finer adjustment of the two
tuning .condensers can- next be at-
tempted and note taken of the posi-
tions of the two drums in respect-to
each other. Coils carefully matched
will result in nearly similar dial
readings, although our object here is
to see whether the H.F. valve oscil-

* lates, using no intentional reaction.

Should no oscillation occur, an
attempt can be made to tune in on a
higher wave-length or on a weak
station. Oscillation may still not
occur, so that reaction can be increased
carefully, keeping the two tuning

(Continued on page 318.)
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Tue WireLess CoNSTRUCTOR

ENGINEERING
PRECISION:-

Bestriding the Tyne like a Colossus, this
inspiring new bridge leaps the great water-
way in one span, a perfect ezample to
Neweastle-—and, indeed, the world—
of the skill and precision to be found
in twentieth-century engineering.

No less worthy examples of crafisman-
ship are to be found in the products of
J.B. Infinite care and accuracy, and a
flair for turning a good design into a
perfect one have raised J.B, precision
instraments to an unassailable position
of good repute,

Here is their neutralising condenser
—an example of J.B. Engineering Pre-
cision. So far ahead of all other models
that it cannot go wrong. Extremely
simple, and incorporating the best possible
materials,

PRECISION
INSTRUMENTS

Adut. of ]asckson Bros,, 72, St. Thomas's St., London,

Ea, T:l:phone Hop 1837.
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oty Block lesd Aoslive. (3)
It Red tead ta Foylnn

Readings
Price 0-150 VOLTS
, 0-30 MILLIAMPS
0.6 VOLTS

Res. 5,000 OHMS.
Crystallised Black finish.

Three readings on one dial—an amazing feature—
that has completely swept away every preconceived
notion of meter value. NOW, one instrument, and
one instrument alone, the wonderful WATES
THREE-IN-ONE TEST METER tells you all you
want to know to ensure the accurate and efficient
handling of your set. Experts and listeners alike are
rapidly realising that accurate volt and amp-reqd-
ings are the essentials that secure the superlative
quality of reception that marks the perfectly con-
trolled set. The Wates Meter is in every sense a
precision job, and gives three accurate dead beat
readings from one clearly engraved dial. No valve
set user should be without it. Obtainable from your
dealer or direct complete with explanatory leafiet.
Stocked by Halford’s Stores, Curry’s Stores and
all radio dealers.
THE STANDARD WET BATTERY CO. (Dept. W.C)),
184-188, Shaftesbury Avenue, London, W.C.2.

- WATES
VOLT-AMP

‘NRADIO TEST METER
M.B. S

Iully Guaranteed

THE CONNOISSEUR’S
CONE LOUD-SPEAKER KIT

Recomnmended in November Issue.

REDUCED PRICES.
Complete Kit includes : —

Type 66K Blye Spot, new light universal
framework fitted with supports, all screws

and MADE-UP Cone, ready for use, 39/=
Titted with “ Hegra " unit - . - 35/~
;. New light universal framework to take Blue
Spat, Hegra, Goodman, ctc., etc., units, 1286,
Patented MADE-UP Cone, ready for use, 1/9,
lus 84, Post and Packing. Make your own

Old Type heavy framework with machined ring,
screws and supports, 17/6. Old Type rough
casting, undrilled, 7/6.

THE CROMWELL ENGINEERING Co.
i81 OXFORD AVENUE, S.W.20.

Usual Trade Terms. Tele.: Wimbledon 2012,

ALL APPLICATIONS for ADVERTISING SPACE
in * WIRELESS CONSTRUCTOR *’ must be made to
the Sole Advertising Agents, JOBEN H, LILE, LTD.,
¢t : 4, LUDGATE CIRCUS, LONDON, E.C4 : :
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condensers still in tune. Increase
reaction until oscillation begins to be
audible, and then slacken off slightly
by turning the reaction dial back.
Now swing only the aerial tuning con-
denser drum backwards and forwards,
and listen carefully to hear whether
the set breaks into oscillation or not.
Ii so, reduce reaction a tiny amount
and try again. Persistent oscillation
will indicate the H.F. valve is not fully
neutralised, and further adjustments
can be made to the neutralising con-
denser on the baseboard, the process
of turning the aerial condenser drum
being repeated until the swinging
movement no longer causes oscillation.

Smooth Reaction Control

To make the neutralising more
exact, reaction can be again in-
creased slightly and the process re-
peated as above. When the IH.I.
valve is stabilised, the actual reaction
control should be found smooth with
no “lag” or overlap, and it should
be possible to maintain the receiver
on the point of oscillation for indefinite
periods.

Finally, 2 word of warning in
respect of the operation of the set.
Under no circumstances consider the
1,500-ohm resistance on the panel an
ordinary control. - Once set, it should
not be touched unless the milliam-
meter falls well under 150 milliamps,
in whieh case it ean be employed to
correct the filament current. This
rule does not hold, however,"for the
needle’s position when a valve is
removed, as the correct procedure in
such a case is to switch off at the
mains before removing one.  The
polarity for the mains to the receiver
will be denoted by the position of the
needle of the milliammeter ; and, if
correct, the needle will go on to the:
scale instead of tending to go off.

Interesting Points About
the Set

Total cost, including cabinet and
valves, approximately £20.

Current consumption, 0'156 amp.,
equivalent to the consumption of a
240-volt 36-watt lamp.

Always ready for use, and no bat-
teries to be charged or replaced.
There are exactly six leads to be con-
neeted, including those to the D.C.
supply.

Performance equal to that given
by usual four-valver, including
split-primary neutralising for the

(Continued on page 319.)
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FOR |
PERFECT CONTACT

The advantages of using lead-plated Spade Ter-
minals for accumulators are twofold. Firstly,
they offer the least resistance for a steady flow
of current; secondly, one not only seeures a
firmer contact, but such terminals are not easily
affected by acid. The method of wire attach-
ment is most simple. Itleavesno exposed wires
and ensures a safe and good connection.

Made in two sizes for all types of sorew terminals.

Price 2d. each.
Also supplied nickel-plated at same price.

CLIX-LOX

Does your wander plug it your
H.T. battery socket 7 If not,
there is a danger of it jumping
out and causing trouble ! Not
only that, but your reception
will be marred by unpleasant
noises due to bad contact. Pit
a Clix-Lox Adjustable Wander
Plug and there will be no more
trouble or danger. It fits
snugly into the socket of any
H.T. Battery by a turn of the
insulator. A further turn
and it is securely locked into
position.

Price 24d. each.

The Clix Showease, in_addition to
the above, cuntains six other qids
o perfect contact. Sec it on pour
dealer's counter.

LECTRO LINX LTD.,
254, Vauxhall Bridge Rd., London,S.W.1

% N

°* 'RADIOLA
Wireless Bureau wili be sent on 7 days
FREE TRIAL to you, if you write
now. Money back in full if not satis-
ﬁed. Over 3,000 delighted users have

ought RADIOLAS through the post
at Makers' prices—which are consider~
ably less than shop prices, Strongly
made and beautifully finished in oak
or mahc_rg.an‘y. Wireless Cabinet
and Writing Bureau combined. ()
brings full particulars and 75,

prices of all models from

oy
-

.

Cabinets

CONWORKS, BEXLEYHEATH,
NR.LONDON

Wireless
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cer MOVING COIL resuLts

rromM your ‘*BLUE SPOT”

unt BY using THE ‘* WHITE
SPOT "'’ rrame

The whole madé of solid castings, and

front ring +highly polished. THE UNIT can

be attached by two screws B, which are

provided, in one minute, and centred by
means- of the three screws A.

Frame, complete with diapbragm assembled and

suspended as in moving coil practice, price 1 6/a.

This can be fitted to either a cabinet or baffie by
means of the three lugs provided,

Frame only, complete with front ring and all
screws, 12/6.

Stand extra to either of above, 2/6. All post free.

WOLVERHAMPTON DIECASTINGS CO.,

Great Hampton Street, WOLVERHAMPTON.
TRADE ENQUIRIES INVITED.

THE

‘“ ARTILLERY ” ELECTRIC TORCH

measures 2 in. wide ‘by 5 in, high, a convenient
size for carrying in the pocket, and switch cannot
bg accidentally left on.and run down the battery.
Specially manufactured to Governmoent Specification
for mse in the ARMY. It is therefors made with
the very best materials and workmanship. The enus
of the case are brasg and the body is Zine, whith
cannot rust. Fitted with a powerful Bullseve
Lens, white yntarnishable reflector, and
bulb, new '’ Ever-Ready °' two-cell batteries (No.
1626) of full strength, capabie of 6 hours® inter.
mittent light for months with ordinary care and
use, These.torches, being Surplus, we are able to
offer a limited stock- at' the very low price of

Tach I/ OASH
COMPLETE 2 6 WITH ORDER
Packing and postage in the UK, 6d. extra.
Refills ‘1/- eagh. Spare bulbs, 2:5 volt, 6d. each.
THE TORCH CASE ALONE COST MORE
THAN THIS TO MANUFACTURE.

Multi-range
DIX-ONEMETER

SRR 55/
MULTIPXEJ:IEgg 6[6

COMPLETE RADIO
OUTFIT

£410 0

Huge Govt. Surplus Sale mow én. ~“Send slamped
envelope for printed Sale List.

ELECTRADCIX RADIOS,

218, Upper Thames Street, E.C.
Blackfriars Stn,, Met. Rly. QCity 0191

Model de Luxe

Mirror Double Scale.

PARE Xo—

= 1
COPPER Y SCREENS

For the “ D.C.”” Four.
Standard Screen, highly polished & mottled, 4/6
Tween Fieldless H.F. Choke dm .. 6/6
Six-pin Basc = s X o 2/
From your dealer or direct from

HIGH HOLBORN, W.C.1,

E. PAROUSS', 10, Featherstone Bidgs.,

"THE“D.C.” FOUR -

—continued from page 318

H.F. valve, alternative means of
rectification, resistance and trans-
former-coupled L.F. stages with safety
choke filter output.

Before Connecting the Mains
to the Set

Make certain the 1,500-ohm Tesistd
ance controlling the filament currdnt
is at maximum resistance and turn
on gradually when plug is inserted,
until the 0-300 milliammeter regis-
ters slightly under 150 milliamps.

Adjust’ all -the resistances on the
baseboard for the required values of
grid bias.

Do all further internal adjustiments
very cautiously, standing on a dry
board or rubber mat, and only insert
one hand in the set at a time.

Apply a voltmeter across the fila-
ment terminals on the last valve
holder and note the reading.

For 2-volt valves the meter should
read 1-8 or 1-9 volts, and for a 6-volt
-15-amp. valve, 5-6 to 5-9 volts. When
this valve is adjusted, take readings
on any one of the other valves, and if
not correct regulate by the 400 ohm
resistance near the second variable
condenser of the gang.

THE “PENTWIN”

—continued from page 315

range of tone is given on any good
loud speaker.

The change from the lower to the
upper band is simply performed by
withdrawing one six-pin coil and
substituting the other. Still higher
selectivity can be obtained on either
wave-band, if desired, by inserting a
‘0001 mfd. fixed condenser in the
aerial lead, but, in general, the set
will be found to function perfectly
satisfactorily without such addition.

Tested on an average night on an
aerial of average proportions, London,
5 G B and a dozen other stations were
brought in at good loud-speaker
strength within half an hour, while on
the long wave - band, Hilversum,
Radio - Paris, Kalundborg and, of
course, 5 X X all came in extremely
well. The set is admirably suited
for those who require a very com-
pact loud-speaker set capable of
providing several alternative pro-
grammes with exceptionally good
quality of reproduction, while the
total cost of the, set is quite reason-
ably low, as will be gathered from
the component list,_
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A HIGH MAST IS
EQUAL TO TWO
EXTRA VALVES

Everybody knows that to have a high aerial is to

get extra powerful signals.

The

difficulty of fixing

up a high aerial is banished if you fit a

P.R.

S‘.

THE JOY or SURPLU

PATENT STEEL
WIRELESS

MAST

DAMP PROOF!
ROT PROOF!!
GALE PROOF!!!

26 Feet high, In 3
sections of 1}in.
Steel tube tapering

to 1 in.

Carriage, ,-
London, 146; Mid-
lands, 2,6; else-

1 where, 3/6.

Weight 24 1bs:

Two masts for 28/8.

34 Feet high. In 4 ,

sectionsof 1§ in. 2 6
Steel tube tapering

to 1 in. Carriage,London, 2/-;
Midlands, 3/-; elsewhere 4/-.
Weight 34 lbs. Two masts

for 40/-,

-
¢

5

"= beavy 1}

The “Super”
Mast.
42729/6
lu s sections of
in.
Steel tube
| tapering to 1
in. A real bar-
gain, Carriage,

4 elsewhere, 4/6,
Weight 46 Jbs.

!

\

NO HOLES TO DIC. ONE MAN'S JOB.

Any intelligent man can assemble and erect a P.R. Maest
in a conple of hours. Qur patent Mast being tapered.
it s easy for anyono to raise it from the ground Into

position.

Ordinary tubular Masts r
hands apdq difficult rigging to do this.

I ()

Loundomn, 2/6;
Midlands, 3/6;

/ Two masts 1or
55/=.
\ P.R. MASTS
are made of
British Steel in
lengths,
trom 1} in,
tapering to I in.
and are supplied
with cast-iron
bed plate, steel
ground pegs,
stay rings, gal-
vanised steel
flexible wire
stays cut’ to
lengths, pulleys,
bolts and jullest
erectinginstruc-
tions. No
iurther outlay
necessary.

uire several
elp you the

wire rope is sent gut to size—a saving of endless worry,
1lmagine sorting out 500 ft. of rope in your back garden §

Minimum GUARANTEE The easiest
Radius Money refunded without Mast to
3n. gin, qQuston 1 ool sUSIEL]  eree.

PAINTING. An
dispatch gets so

essential to paint the Mast before erection.

protective ' coating applled before
amaged by the Carrlers that ft is

Ail P.R.

Masts are seng ciyt oxide]ziﬂnished ready for palntlngd

One coat of

.B. Colloid covering applied—a

minutes® job—to all })arts of the Mast when ready to

erect sets dead hard In an hour and protects it againec

all weatbers,

PRICE OF ACCESSORIES, P.

suflicient for & Mast—with brush, 2/

o COollotd Covering

Halyard Log Line—Ryland’s pate'nt rot-proof : For 26.1t,

Mast, 1/6; 34.t.,
Note.—Double
Aerial easy,

2/.; 42.tt., 2/6. P
length supplied . to make lower

er 100 ft., 3fe,
1nz ot

A HIGHLY EFFICIENT AERIAL. PR. Aertal

is made of

14-28

High Oonductivity Pure Oopper

Enamelled Wire—each strand insulated from jts neighe

vour to.
100 {t.,

us for
valves.
performance.

17-42,
SQUARE,

ive the highest signal stremgth o 3
150 b “"32/3. g 5 £ btalnabie

P.R.MASTS

IF YOU USE VALVES it will pa
rticulars of the famous 3/8
Cach valve has a written guarantee of life and

PATERNOSTER

LONDON, E.C.4.

Opposite G.P.0. Tube.

you to write to
range of P.R,
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TRANSATLANTIC

TENDENCIES
—continued from page 277

The point of considerable interest
in the Grebe receiver is the adjustable
inductance in series with the usual
inductance in the grid circuit. By
varying this the proportion of capacity
to inductance can l:e adjusted for the
particular conditions, Kolster utilises
the same principle in a slightly
difieient way, for there a variometer
is used in the first grid circuit.

First Grid Circuits

Stromberg-Carlson uses a scheme
similar to Plansteihl and Fada, but
here the volume control (a note on
this is given later) is placed across tlhe
aerial inductance. Bosch adjusts the
first grid cirenit by means of a vario-
meter, but this, it will be noticed, 1s
directly in the acrial—or, rather, in
“some cases is directly in the aerial and
in others joined to a fixed condenser as
shown. KFreshman taps the aerial coil
in two places, while Splitdorf has a
tapped direct-conpled scheme to-
gether with a variable inductance, so
as to-adjust the set for giver aerial
conditions.

The schemes used by Freed-Eise-
mann and Amrad are particularly
interesting, as here, in the case of
Freed-Bisemann, we have a tapped
radio-frequency choke, untuned, in the
first grid circuit, the first valve thus
being only what may be termed a coup-
ling valve. A similar scheme used in
Amrad places a resistance in series
with the radio-frequency choke.

Passing now to the methods of
obtaining " stability we have another
series of interesting diagrams. Amrad
and Fada use the scheme known in
this country as the “ split primary ”
high-frequency coupling.

Piansteih!, Kolster, and Splitdorf,
use a fixed resistance in each grid
circuit to prcvent oscillation, this
value-being in the case of the Kolster
800 ohms, and in the Splitdorf 600
ohms. Grebe now use a very interest-
ing scheme in which a very small
adjustable condenser is placed in each
grid circuit, while, of course, the coils
are binocular, as previously mentioned.

At one time the Grebe firm used
the split-primary method of neutralis-
ing, but after an unsuccessful action
with the Hazeltine Corporation
they changed over to the present
scheme.

Stromberg-Carlson and Freed-Eise-
mann use what is generally termed
Hazeltine neutralising, although the
Hazeltine patents cover a number of
different methods, including the split-
primary in some of its forms. The tap-
g is taken in a different place on the
Freed-Eisemann from that of the
Stromberg-Carlson, and for this reason
the values of the neutralising con-
densers are somewhat different.

A Novel Scheme.

The Bosch scheme is similar to that
used in the Freed-Eisemann and
Stromberg-Carlson, but instead of
having a tap on one coil, two separate
coils are used at right-angles to
onc another. The Freshman has a
peculiar scheme using a combination
of a resistance and a capacity as
shown.

The Federal looks very strange and
complicated, but it is less so when
examined carefully. In this receiver
the filaments are run in séfies and
radio-frequency chokes are placed in
each leg of each valve. It will be
noticed that fwo small coils are also
placed in the legs of the valves above
the points where the fixed condensers
are joined to them. These coils, in
conjnnction with the small condensers
joined between the grid and the fila-
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ment, form a special neutralised cir-
cuit.

This receiver is the only one in the
list which works directly off a frame
acrial built in the cabinet, although in
the case of the Fada and others ar-
rangements are made for the attach-
ment of a frame when desiréd. In
this series of diagrams I have included
one showing the scheme used in the
Spartan receiver.

Various Volume Controls

The control of volume is effected in a
number of different ways. In the case
of the Freed-Eisemann, a variable
resistance 13 shunted across the
primary of the last radio-frequency
transformer, while in the case of the
Fréshman a variable resistance is
shunted across the secondary of the
first audio-frequency transformer. In
the Splitdorf the grid circuit of the
detector valve is similarly shunted,
while in the Bosch the first radio-
frequency valve can have its voltage
varied as shown. The Stromberg-
Carlson uses a rather elaborate scheme
in which one volume-control knob
simultaneously varies two separate
10,000-ohm resistances, the first being
placed across the aerial inductance
and the seccond across the primary of
the last radio-frequency transformer.

In the Grebe a variable resistance
is shunted- across the primary of the

+ last radio-frequency transformer, and

a similar scheme is used in the
Pfansteihl. In the Amrad a peculiar
scheme is used, a variable resistance
being shunted right across the winding,
which serves both as neutralising
and primary winding in the split-
primary transformer. The effect of this
is not to vary the plate voltage, bnt
the radio-frequency voltage applied
to the next valve.

In a further article a number of
other features will be described in a
similar way.
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ELECTRIC
VALVE.

If only valves would work without accumulators and
without H.T. batteries!

Yet this is now actually possible with the Met-Vick All-
Electric Valve which in combination with a suitable elim-
inator (like the Model ‘B’) enables everyone living in an
electrically lit house to operate a wireless set straight off
the mains like a lamp or other domestic appliance.

These amazing Met-Vick All-Electric Valves have solved
the problem of mains operation. They are standardized
by the leading set makers. They are so designed that they
can be plugged into an existing battery set without alter-
ing the wiring, thus making conversion into an All-Electric
set easy.

Met-Vick All-Electric Valves willimprove a set out of all recognition.

With these wonderful valves and All-Electric operation the H.T.
never fades away, the L.T. is always just right.

Met-Vick All-Electric Valves are without doubt the most
supremely successful valves obtainable.

MET-VICK All-Electric
Valves AC/G for all but
last stage 15/-—AC/R
last stage(power)—17/6.

Convenient hire Fully descriptive

illustrated liter-

ature and name

of nearest dealer
on request.

purchase terms

arranged if des- Disc Adaptors, price 6d.
ired. enable MET-VICK
All-Electric Valves to

be fitted into existing
Valve Holders.

MET-VICK

VALVES-SETS-COMPONENTS

Metro-Vick Supplies Ltd., 155, Charing Cross Road,
London, W.C.2.

iid

i Electric Valves, five tappings for the

, milliamps, and automancally regu.
! lated grid bias taps for the last stage.

Tue WireLess CONSTRUCTOR

TION -

ELELSS OPERATION

The-model *B*” Eliminator connec»
ted to a wall plug or lamp socket
provides heater current for the All-

H.T. supply, up 'to 180 volts 20

Price complete wiih Met-Vick Rect-
l‘fy'mg V;‘lve for A.C. £8. For D:C,

The Met-Vick 3 Valve All-Electric
Mains Operated Set for Local, Dav-
entrys & manyContinental Stations.
The extremely high quality repro-
duction is a special feature. It is
very suitable for new Regional
Scheme. Price complete wi
Valves, coils and Royalties, A.C.
£12 17 0. D.C. £13 8 0.

The Met-Vick 4 Valve All-Electric
is called the “All Necessary Perfor-
mance” set, one H.F. stage, low loss
coils and condensers, loose coupled
‘Tuned aerial, it gets anywhere and
everywhere at Loud Speaker
strength. Price, complete with
Valves, coils and Royaltles A C:
£17 14 6. D.C.£18 7

Met-Vick 5 Valve All-Electric.
More powerful, of course, than the
Met-Vick 4. In beautiful cabinet
with cupboards for L.T. and large
size H.T. Eliminators, 220 volts 35
milliamps. For A.C.or D.C. supplv
price complete with all accessories,
except Loud Speaker, and including
Royalties. In Oak £47 9 O.
Mahogany £€50 19 0.

For Constructors: This Met-Vick
combined Transformer furnishes |
current for the Met-Vick indirectly
heated Valves and for the Rectifying
Valve in Ellmlnntor. Price, any
voltage €1 17

R.V. £36.
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R@Cl[ 6% 4 ’ The new

In 1927, when we first marketed
our Bi-duplex Wire-wound H.F.
Choke, almost immediately it be-
came universally popular because
of its wide range of real choking
efficiency. That range has now
been increased to cover without
a break all wave lengths from
30-4000 metres. This has been
made possib'e largely as a result of
the famous Bi-duplex winding,
which in addition ensures negligible
celf-capacity with ample inductive
reactance, and eliminates any pro-
nounced resonant peak.

There is practically no external
field with the R.I. & Varley H.F.
Choke so that it can be mounted

close to other components..with-
out fear of interaction.

Multi-Cellular H.F. Choke 9/6

(J SCREENED GRID

Reactive Anode Unit

R.l. and Varlev
Screcued Grid
Anode Unit. One
hole fixing. With
terminals tor
easy conucctions.

27/6

R.1. and Varley com-
ponents are always ugp
to datc. This year we
have produced over thirty
new components —all up
to the usual R.!. and Varley
standard.
The new Screened grid Anode
Unit is a typical example. It
provides correct values of induc-
tance and reaction for efficient
coupling after a. screened grid
valve. A change-over: switch per-
mits BOTH THE ANODE AND
REACTION WINDINGS to be altered
simultaneously so that the component
covers medium wave lengths between 250
and 600 metres and long wave lengths
between 850 and 2000 metres.

T
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